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Summary:

The tree survey for Our Lady's RC High School in Blackley contains the details of
five tree groups and one offsite individual tree that are all located on the
periphery of the usable site.

Our brief has been to obtain details of the tree population on site with a view to
assessing any arboricultural constraints.

We understand that the site is to be redeveloped with the replacement of a
temporary classroom building with the erection of a 1145 sqm GIA /1,245 sgm
GEA 2-storey educational building [Use Class F1(a)] (following removal of the
temporary prefabricated classroom block that currently occupies the site),
associated hard and soft landscaping works (including a new stepped access to
link to the adjacent Forest School), and the creation of a temporary vehicular
access via Boothroyden Road to be used during the construction process.

Full application site boundaries and mapping is included within the planning
statement produced by Roman Summers.

A number of low quality trees that were planted as part of the original setting out
will be required to be removed to facilitate the proposed steps. This is considered
justifiable given their poor structure, form and long-term prospects due to their
location.

In addition it may be that tree group G2 will be required to be removed to
facilitate temporary site access and the installation of a heat pump for the
construction phase but this design aspect is yet to be finalised.

Whilst conduction 100's of tree safety surveys across the UK annually at schools
we see this type of low quality planting continually. The trees are nearly always
located in a matrix of grass which leads to mechanical damage from grounds
maintenance operations and compaction and erosion within the root protection
areas.

The project should be used as an opportunity to bypass these issues and plant
some new robust and sustainable tree cover throughout the scheme but any
such planting should be chosen carefully so as not to impact any new footprint in
the future. We would suggest these trees are in dedicated planting pits with
substantial tree guarding and not located within grass to future proof their
survival prospects.
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Arboricultural implications assessment to BS 5837 2012 of trees at:
Our Lady's RC High School, Alworth Rd, Manchester, M9 ORP

1

1.1

1.2

1.3

1.4

1.5

Scope

We have recently been instructed to undertake an appraisal of mature tree
cover at Our Lady's RC High School, Alworth Rd, Manchester, M9 ORP.

The data was collected to the British Standard BS5837 ‘Trees in Relation to
Design, Demolition and Construction - Recommendations’ 2012.

The survey has been commissioned to offer guidance on the arboricultural
constraints with a view to the future development of the site.

The trees were inspected on the 24th February 2021 following the guidance
in the British Standard by Connor Harmsworth. The crowns and stems were
inspected from the ground using the ‘Visual Tree Assessment (VTA) method;
non invasive techniques were used at this stage. Although a sounding
hammer was used to determine the presence of any decay.

The site was assessed and data was collected on 25th February 2021. Trees
were grouped or designated woodlands as per the allowance in the British
Standard when the area in question was uniform in terms of species, age or

geography.
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Photographic Plates.

Photographic plate showing some of the low quality scrub noted along the fence lines.
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Photographic plate showing the location of the new build, well away from tree cover.
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Photographic plate looking along the fenceline toward trees Group G6.
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Photographic plate showing some of the low quality formal planting - G4.
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Photographic plate showing tree T5 with limited
prospects due to the planting location.
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2.

2.1

22

2.3

2.4

25

Site Conditions & Site Surroundings

The site is situated in Blackley to the north of Manchester in the Manchester
City Council control area. The site is located on the northern side of the town
and has a suburban feel.

The site is home to a school with associated hard and soft landscape.

The wider locality is predominantly residential housing with open ground to
the north . The site is accessed via Howden Road.

A desktop assessment has highlighted that site is not within a Conservation
Area nor are there any TPO protected trees on or adjacent to the plot.

All desktop assessment data was cross checked and validated on the
25/2/2021 using the web portal provided by the local planning authority and
cross checked with the DEFRA MAGIC database.

https:/Mmwww.manchester.gov.uk/info/508/tree_preservation_orders/1424/tree_pres

ervation_orders%5CoTreePreservationOrders

Image plate showing the desktop analysis results of the surveyed plot.
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26

2.7

2.8

29

Works to protected trees require consent from the local planning authority.
In the case of TPO's an application must be made. In the case of
conservation areas a notification must be made. TPO applications take up to
eight weeks, conservation area notifications take six weeks.

Certain exemptions apply; for example the removal of deadwood. In the case
of dangerous trees 5-days written notice should be given to the local
authority (in the cases of immediate danger the work should proceed, but
the local authority contacted as soon as possible afterwards) with the works
evidenced by photographs and video where possible.

It should be noted that planning consent overrides protected trees, where
the works or removal are necessary for development to proceed and have
been highlighted in the tree survey documents.

Birds. It is an offense to kill, injure or take any wild bird; or take, damage or
destroy the nest of any wild bird while it is in use or being built. Therefore
work likely to disturb nesting birds must be avoided from late March to
August.
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31

3.2

3.3

3.4

35

3.6

Drawings

Appended to this report is a tree constraints plan and a tree protection plan
that supports the arboricultural method statement from Section 9 onwards.

The tree constraints plan has been produced using a topographical survey
supplied by the client. Tree positions and data have been applied using our
survey handset as an onsite exercise with the constraints plan being
produced as a PDF through AutoCAD.

An autoCAD .dwg file of the tree constraints is available on request for
project stakeholders to utilise.

The Tree Constraints Plan shows the existing layout. For each tree the stem
location is indicated and scaled according to its diameter, the canopy is
indicated according to measurements taken along the four cardinal points
of the compass. Root protection areas (RPAs) are indicated which are
calculated according to the guidelines within BS 5837 (2012).

Where appropriate, the shapes of the RPAs have been amended to reflect
actual site conditions or where trees have been heavily pruned. The ‘original’
RPAs are indicated as a dashed line whereas the amended RPAs are
indicated as a solid line. Any variation to this approach will be highlighted on
the appropriate plans.

The Tree Protection Plan shows the protection measures that are to be
installed during the construction phase. This plan accompanies the
Method Statement which is to be found in Section 9.
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4.

4.

4.2

4.3

44

4.5

The Tree Population
BS5837: 2012 Tree Categorisation:

BS5837: 2012 sets out the methodology for surveying trees on potential
development sites in order to identify them within a prioritised system of
retention categories, as summarised below and given in full within the
BS5837: 2012 Cascade Chart for Tree Retention.

of high quality and value in such a condition as to be able
to make a substantial contribution for a minimum of 40 years.

B Category Trees of moderate quality and value in such a condition as to
make a significant contribution for a minimum of 20 years.

of low quality and value currently in adequate condition to
remain until new planting could be established and expected to remain for
a minimum of 10 years, or young trees with a stem diameter less than
150mm measured at 1.5 meters above ground level.

U Category Trees in such a condition that any existing value would be lost
within 10 years and which should, in the current context, be removed for
reasons of sound arboricultural or forestry management.

Additionally, BS5837: 2012 provides subcategories 1-3 within the category
system outlined above which indicate the area(s) in which a tree or group
retention value lies. An explanation of these values is given within the
BS5837: 2012 Cascade Chart for Tree Retention.

1- Retention values that are mainly arboricultural
2 - Retention values that are mainly landscape.
3 - Retention values that are mainly cultural, including conservation.

In line with BS5837: 2012, A and B category trees should be considered as a
constraint on site and provide a substantial contribution to the site. As a
result, A and B category trees should be retained and incorporated into the
scheme where possible.

Generally C and U category trees are considered to be of low quality or are
young specimens that can be readily replaced and therefore should not be a
constraint in terms of future development.

However, it is generally considered desirable to retain trees wherever
reasonably possible to ensure continuity of tree cover and to provide a
mature landscape to the development.
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4.6 The survey contains details of a number of trees. The comments including
species, age, condition and the BS5837: 2012 retention category for each
individual tree and group of trees are provided in detail in the Tree Schedule

(data tables). The full data collection methodology is appended behind the
data tables.

47 The location of each individual tree and their associated constraints are
illustrated on the appended Tree Constraints Plan.

Preliminary Management Recommendations - Regardless of the
proposals.

4.8 The trees were all deemed to be in an acceptable condition and no

significant defects were observed. Consequently, no remedial works have
been recormmended.

Future Management Recommendations - Regardless of the
proposals.

49 The trees should be inspected sooner if there is a noticeable decline in their
condition, or following extreme weather events.
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5. Trees & Construction - General Issues

51

52

53

54

This report has been prepared to support the application for the
construction of a new classroom building.

Due to the changing nature of trees and other site circumstances this report
and recommendations are limited to a one year period. Similarly, this report
could be invalidated if any alterations are made to the site that could change
the conditions as seen at the time of inspection.

Under certain circumstances, roots can affect foundations, drains and other
underground services. These issues have not been addressed by this report.
Trees are dynamic structures that can never be guaranteed 100% safe; even
those in good condition can suffer occasional damage under only average
weather conditions. A lack of recommended work does not imply that a tree
will never suffer damage.

Typically, about 80% of roots will be found in the upper 500mm of soil and
often extending well beyond the canopy spread. The threat to the trees by
development comes from:

(a) root severance or fracture

(b)

compaction of the soil, preventing gaseous exchange and moisture

percolation

(c) possible change to moisture gradients due to surface water run-off or
interception

(d) physical damage to low branches and trunk.

(e) damage from chemical run-off from construction activities

The consequences for the tree of such damage are:

i) instability, if severe enough
ii) entry points for pathogenic fungi at wounds / fractures

eading to
iv) root death, and
iv) a general decline or possible death of the tree.

55

(
(
(iii) loss of vitality due to reduced oxygen, mineral and moisture take-up; all
I
(
(

Within a short distance of the stem, the roots of trees are highly branched,
so as to form a network of small-diameter woody roots, which can extend
radially for a distance much greater than the height of the tree, except
where impeded by unfavourable conditions.
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5.6

5.7

5.8

59

All parts of this system bear a mass of fine, non-woody absorptive roots,
typically concentrated within the uppermost 600mm of the soil. The root
system tends to develop sufficient volume and area to provide physical
stability.

The uptake of water and mineral nutrients by the root system takes place via
the fine non-woody roots and associated beneficial fungi. Their survival and
functioning, which are essential for the health of the tree as a whole, depend
on the maintenance of favourable soil conditions. All parts of the root
system, but especially the fine roots, are vulnerable to damage.

BS5837:2012 ‘Trees in relation to design, demolition and construction —
Recommendations’ gives information on determining a root protection area
(RPA). This isthe minimum area around a tree deemed to contain sufficient
roots and rooting volume to maintain the tree’s viability, and where the
protection of the roots and soil structure is treated as a priority.

The default position should be that structures (section 3.10 of BS5837) are
located outside the RPAs of trees to be retained. However, If structures
(including hard surfacing) are proposed within the root protection area of a
retained tree it will require an overriding justification (5.3.1 of BS5837). The
project arboriculturist needs to demonstrate that the trees can remain
viable, the area lost to encroachment can be compensated for elsewhere
contiguous with the RPA and mitigation measures to improve the soil
environment of the tree can be implemented.
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6.1

6.2

6.3

Tree Constraints - Information

Constraints imposed by trees during development, both above and below
ground need to be considered within the site layout design. Protection is
afforded to the tree by defining a Root Protection Area (RPA) within which
no development activity should take place. The size of the RPA is defined
in the British Standard and relates to trunk diameter. The RPA is normally
the minimum position for placement of tree protective fencing. The data
tables hold a column figure as an offset in meters from the stem that the
root protection area extends to.

Nominally the RPA is represented by a circle around the tree. The area of
the RPA may however, subject to the consideration of the arboricultural
consultant, and be altered to a polygon in order to reflect the site
conditions and requirements. For example, existing hard surfaces and
foundations are likely to restrict or limit root growth while good quality soil
may promote and extend root growth.

Root Protection Areas primarily relate to below ground constraints (root
protection). Other constraints that must be considered include:

The current as well as ultimate height and spread of a tree

Large trees close to a building, particularly a dwelling, can cause
apprehension to

owners/occupiers that result in pressure for tree removal or inappropriate
pruning. Buildings should be sited allowing for the species height, spread
and overall habit

Species characteristics; i.e. density of foliage, fruit-fall, susceptibility to
honeydew drip, or branch drop. Trees are shedding organisms. The leaves
of some species may cause problems with blocking of gullies and gutters.
Fruit may cause slippery patches and honeydew drop can affect surfaces
(particularly cars).

If conflicts may arise, detailed design may address such issues, such as
non-slip paths, use of car-ports, provision of leaf guards or grilles etc.

The potential impact on direct and diffuse light of a particular location of
land; shading of buildings by trees can be a problem, especially where
rooms require natural light, in addition open spaces such as gardens and
sitting areas should be designed to meet requirements for direct sunlight
(for at least part of the day)

Infrastructure requirements in relation to trees e.g. easements for
underground or above ground apparatus and visibility splays

Space for the provision of new planting or landscaping

The proposed end use of space within Root Protection Areas

The requirement to protect overhanging canopies of trees that overhang or
extend beyond Root Protection Areas
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7. Structures within the RPA of trees - Information

7.1

7.2

7.3

In the development layout design structures should be positioned outside
of RPAs as far as practicable(5.9). In some exceptional instances there may
be an overriding justification for construction within the RPA. In such cases
technical solutions may be available to minimise to an acceptable level of
disturbance to the tree or trees. Where such technical solutions may be
relied upon full details will need to be included within a method statement.
Advice must be sought from a suitably qualified arboriculturalist to
develop a solution.

In some cases it may be unavoidable to place permanent hard surfacing
within an RPA (for example the placement of an access driveway or parking
area). In such cases the following should apply:

No excavation of the soil should take place, other than scraping of the turf/
vegetation layer

Any design must avoid compaction, allowing an even distribution of weight
New hard surfacing should not exceed 20% of any existing unsurfaced
ground within the RPA

If the proposed surface is is likely to require de-icing salt then run-off
should be directed away from the RPA

Permeable hard surfacing can result in soil moisture saturation for long
periods (resulting in root death). Where there is a risk of water-logging a
design should incorporate land drainage

Appropriate sub-base options for new hard surfacing include
three-dimensional cellular confinement systems (cell-web). Piles, pads or
elevated beams can support bridges over RPAs. In all cases full
specifications and methodology must be included within a supporting
method statement.
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8. Arboricultural Impact Assessment - Site Specific

8.1 Overview

8.1.1. This impact assessment supports a full planning application submitted by
Our Lady's RC High School promoting the erection of a 1,145 sgm GIA /1,245 sgm
GEA 2-storey educational building [Use Class F1(a)] (following removal of the
temporary prefabricated classroom block that currently occupies the site),
associated hard and soft landscaping works (including a new stepped access to
link to the adjacent Forest School), and the creation of a temporary vehicular
access via Boothroyden Road to be used during the construction process.

8.1.2. The table below summarises the potential impact on trees due to various
activities. All of the above potential impacts are considered in detail throughout
this section. Section 9 specifies the measures proposed to minimise all possible
potential risks of damage to the retained trees.

Tree number. Impact and solutions.

G6 Sits behind the substantial boundary fencing and will be unaffected by
the proposals.

Gl Conflicts with new landscaping and is recommended for removal -
mitigation would be new tree planting.

G2 Unaffected by the new footprint but may require removal to facilitate
construction access and the new heat pump.

G3 Unaffected by the new footprint but may require removal to facilitate
construction access

G4 Unaffected by the proposals and can be retained and protected
T5 Unaffected by the proposals and does not require tree protection
fencing
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8.2. Tree Removal.

8.2.1. All trees to be removed are indicated on the Tree Removal Plan and are listed
below:

Tree number Reason for removal Timeline
Gl Conflicts with new landscaping Pre-start
G2 May require removal to facilitate Pre-start
construction access route and heat
pump
G3 May require removal to facilitate Pre-start
construction access route although
the design is not finalised

8.2.2. Details specific to each tree can also be found in the Tree Data Schedule.

8.3. Mitigation Plantinag.

8.3.1. The trees to be removed are of such low amenity value that no mitigation
planting is considered necessary. However, there is ample scope to plant more
trees within the site to mitigate against tree loss.

8.4. Impact on Tree Canopies.

8.4.1. No pruning works are required to facilitate the proposed development.

8.5. Impact on Tree Roots.

8.5.1. Any affected tree is to be removed.

8.6. New Surfaces.

8.6.1. No new hard surfaces are proposed within the Root Protection Areas of any
retained trees.

8.7. Underground Services.

8.7.1. No underground services are to be installed through any Root Protection
Areas.

ROAVR - Environmental all rights reserved.



8.8 Changes in Ground Levels.

8.8.1 All affected trees are to be removed.

8.9 Soil Compaction.

8.9.1 The majority of tree roots lie within the upper soil horizons. This is because
the availability of oxygen decreases with depth and roots need to breathe to stay
alive. In addition, nutrients are more readily available in the form of organic
matter close to the soil surface.

8.9.2. Healthy soils contain about 25% air space between solid particles. Increased
loading of the soils caused by construction activity causes air to be squeezed out
as the soil becomes compacted preventing roots from breathing. Even an
increase in pedestrian activity may cause some soil compaction.

8.9.3 ltis important therefore that ground compaction and soil disturbance over
Root Protection Areas should be avoided during the construction phase. This may
be done by installing protective fencing and ground protection measures as
recommended within the tree protection plan.

8.10 Demolition Activities.

8.10.1 The tree protection measures specified within the TPP should be installed
prior to the commencement of all demolition activities (including soil stripping)
to prevent any detrimental impact on tree health. Where this is not practicable,
demolition of structures within Construction Exclusion Zones shall be undertaken
very early on in the demolition phase and the protective barriers installed
immediately thereafter.

8.11. Hazardous Materials.

8.11.1 All hazardous materials (including cement and petrochemical products) will
need to be controlled according to COSHH regulations in order to ensure there is
no detrimental impact on tree health. Provision shall need to be made to ensure
that cement and cement run-off are contained outside of all Root Protection
Areas.

8.12. Cabins and Site Facilities.

8.12.1. Consideration should be given to the location of any site welfare facilities in
terms of potential impact on trees. Where it is proposed to install cabins or site
facilities in Root Protection Areas, the appointed arborist should be consulted and
approval obtained from the local authority.
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8.13. Boundary Treatments.

8.13.1. The construction of the steps to the south to enter the forest school involve
excavation within the existing banking but this is sufficient distance from Go6.

8.14. Impact of Retained Trees on the Development.

8.14.1. Adequate space has been allowed between all retained trees and the
proposed development works. Consequently the proposal shall not result in
increased pressure to remove or prune any of the retained trees.

8.15. Summary.

8.15.1. In order to facilitate the development, it is proposed to remove a number of
low quality formally planted trees and tree groups. These trees are relatively
young and of low quality. Thus they are easily replaceable and the removals are
justificable and inline with the advice given within the British Standard.

8.15.2. A draft tree protection plan is appended to this report. The report should
be updated to include a full arboricultural method statement once the
construction access route is finalised.

Appendix: BS 5837: 2012 — Guidance Notes

This Standard prescribes the principles to be applied to achieve a satisfactory
juxtaposition of trees and structures. It sets out to assist those concerned with
trees in relation to design, demolition and construction to form balanced
judgements.

It acknowledges the positive contribution trees may offer to a site, as well as the
negative aspects of retaining inappropriate trees. It addresses the negative
impacts that construction activity may have upon trees and offers mitigation
strategies to minimise these impacts.

The Standard suggests a three stage approach to ensure best practice is followed
when developing close to trees:
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Stage 1: Survey Details and Notes

A ground level visual survey was undertaken. No climbed inspections or specialist
decay detection were undertaken. Only trees with a stem diameter over 75mm,
which lie within the site boundary or relatively close to it, were included.

Where applicable, trees with significant defects have been highlighted and
appropriate remedial works have been recommended. However, this report
should not be seen as a substitute for a full Safety Survey or Management Plan
which are specifically designed to minimise risk and liability associated with
responsibility for trees.

Wherever practicable dimensions were obtained using diameter tapes, logger’s
tapes, distometers and clinometers. Where obstacles prevent accurate
measurement, dimensions are estimated. Trees on privately owned third parties
are surveyed from the best available vantage point and observations relating to
the condition of these trees should be treated accordingly. All height
measurements should be regarded as approximate.
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Appendix: Survey Methodology

Ground level visual surveys are carried out using the Visual Tree Assessment
technique described by Mattheck and Broeler (1994) and endorsed by the
Arboricultural Association (LANTRA Professional Tree Inspection course, 2007).

Structural condition is assessed by inspecting the stem and scaffold branches
from all angles looking for weak branch junctions or symptoms of decay.
Particular attention is paid to the stem- base. Cavities are explored using a metal
probe in order to assess the extent of any decay. If this is not possible further
inspection is recommended in the form of a climbed inspection or using
specialist decay detection equipment.

The physiological condition is assessed by inspecting the stem, branches and
foliage for symptoms of disease. The overall vigour of the tree is also taken into
account.

Where significant defects are observed, recommendations are made according to
a scale of priority in order to reduce the likelihood of structural failure. The

position of the tree and its potential targets are taken into account.

Measurements are obtained using a diameter tape, clinometer, distometer and
loggers tape.

Where this is not practical measurements are estimated.

Some trees are surveyed as groups, though this is usually avoided close to areas
likely to be developed.
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9. Method Statement

Section A: Introduction and Overview

9.1. Definition of Terms

9.11. Some terms used within the Arboricultural Method Statement have very
specific meanings. These are defined below:

9.1.2. Root Protection Area (RPA). This is a theoretical area of ground around a tree
where the roots are likely to proliferate. Ground disturbance in this area should be
minimised in order to avoid significant impact on tree health. RPAs are indicated
on all plans accompanying this report as a pink line.

9.1.3. Construction Exclusion Zone (CEZ). These zones are created to protect roots
and canopies form inadvertent damage by construction activity — see Section 9.6.
-Construction Exclusion Zones. They are usually fenced off by protective barriers
throughout the entire construction phase. No works are permitted in these zones
other than minor landscaping works which do not require a change in ground
level. Where practicable the entire Root Protection Area and the area beneath the
tree canopy shall be treated as a Construction Exclusion Zone. These zones are
hatched purple on the Tree Protection Plan.

91.4. Restricted Activity Zone (RAZ). It is not always possible to create a
Construction Exclusion Zone over the entire RPA. This is because access may be
required or some works may be proposed within the RPA. In such circumstances
a Restricted Activity Zone is created where limitations are placed on construction
activity. Ground protection measures may be specified or the Restricted Activity
Zone may be fenced off throughout part of the construction phase. See the
legend on the Tree Protection Plan to identify these zones.

9.2. Tree Protection Barriers - Overview

9.21. The Tree Protection Plan indicates the location of all proposed tree
protection barriers.

9.2.2. The barriers shall be installed prior to the commmencement of any localised
construction activity including soil stripping and delivery of materials. A detailed
specification of the barriers can be found in sections below..
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9.2.3. The tree protection plan also indicates where ground protection measures
shall be installed / maintained as specified in sections 9.7 onwards (Restricted
Activity Zones).

9.3. Planning Status

9.3.1. Tree protection measures specified within this report should be agreed with
the local authority so that they may be conditioned upon planning consent.

9.3.2. The site manager must be familiar with all aspects of this Method Statement
and should liaise with the author of this report for clarification, or regarding any
unforeseen issues where trees may be impacted upon.

9.3.3. A copy of this Method Statement shall be available on-site at all times. All
personnel working on the site shall be made aware of any sections appertaining
to their work. This includes short term contractors and persons responsible for
deliveries and installation of services.

9.4. Overview of Protection Measures

9.4.1. Below is a list of potential arboricultural impacts and a summary of the
proposed protection measures:

Tree Protection Measures Timeline
G6 Protected by existing site fencing N/A

G3, G4 HERAS tree protection fencing Pre-start
T5 HERAS tree protection fencing Pre-start

9.4.2. The above measures are described in more detail throughout the remainder
of this section.

9.5. Timing of Operations

9.51. Activity within the site shall be phased according to the following
chronology:

Order Phase Activity

1st. Pre - Construction Phase
Undertake all specified tree removal (if any)
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2nd Install protective barriers
3rd Maintain a useful load spreading ground protection mat where required

(see Tree Protection Plan and — Ground Protection Measures)
Protection measures confirmed acceptable by the local authority

4th. Construction Phases
5th Post construction Phase
Remove protective barriers (fencing and ground protection measures as

applicable).

Section B: Restrictions on Activities — Specific Zones

9.6. Construction Exclusion Zones

9.6.1. Within Construction Exclusion Zones (shaded purple on the Tree Protection
Plan) the following restrictions shall apply:

Tree Protection Barriers shall be erected and maintained throughout the entire
project as indicated on the Tree Protection Plan and specified in -Tree Protection
Barriers.

No construction activity whatsoever shall occur.

No vehicles or plant machinery shall be driven or parked.

No tree works, other than those specified in this report shall be undertaken.

No alterations of ground levels or conditions.

No chemicals or cement washings permitted.

No excavation whatsoever shall occur.

No temporary structures.

No spoil shall be stored.

No fires shall be permitted.
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All hazardous materials (including non-essential cement products) shall be
forbidden.

9.6.2. Where hard surfaces are to be removed, this shall be done using hand tools
or mechanical excavators operating from outside the Construction Exclusion

Zone and marshalled by the appointed arborist.

9.6.3. Any structures shall be removed manually and without mechanical
excavation.

9.7. Restricted Activity Zone A

9.7.1. Within these zones (indicated on the Tree Protection Plan) trees roots are
likely to be present. Access will be required to facilitate construction and some
resurfacing works may be required. The following restrictions shall apply:

Any resurfacing shall be done strictly in accordance with the Guidelines in APNI2
New Surfaces.

Removal of existing structures such as walls, steps and hard surfaces shall be
undertaken using hand tools or a mechanical excavator operating from outside
the Restricted Activity Zone and carefully marshalled by an appointed arborist.

A suitable load spreading surface shall be installed and/or maintained as
specified in — Ground Protection Measures. This shall remain in place throughout

the entire construction phase.

No excavation shall occur in this zone without consulting the appointed arborist
and obtaining approval from the local authority.

Storage of materials shall be limited to that which is required for the task in
hand. Heavy materials that require storage for more than two days shall be
stored outside the Restricted Zone.

No spoil shall be stored.

No fires shall be permitted.

All hazardous materials (including non-essential cement products) shall be
forbidden.

9.8. Restricted Activity Zone B

9.8.1. Not used.
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Section C: Restrictions on Activities — Throughout the Site

9.9. Canopy Protection

991 In order to protect tree canopies the following restrictions shall apply
throughout the site:

No machinery shall pass beneath the crowns of trees without being carefully
marshalled in order to ensure that no branches are damaged.

If materials require installation or delivery beneath tree canopies, this shall be
done without the use of overhead cranes.

If materials are to be installed or delivered close to tree canopies (but not
beneath them) and a crane is required, they shall be carefully marshalled in

order to ensure that branches are not accidentally damaged.

9.10. Site Hoarding

9.10.1. If site hoarding shall be installed over the Root Protection Area of any tree,
the following restrictions shall apply:

Ground levels shall be maintained as existing.
Post holes shall not exceed 300mm x 300mm.
No post hole shall be excavated within 1.5m of any tree stem.

Post holes shall be excavated using hand tools or by a post-hole auger attached
to plant machinery sited outside the Root Protection Area(s).

Roots in excess of 25mm shall be retained wherever possible.
Roots in excess of 10mm shall be pruned with sharp secateurs.

Pruning shall be minimal and only undertaken where absolutely necessary to
facilitate the site hoarding. It shall be undertaken by a reputable tree surgeon
working to BS 3998 (2010).

Cement products shall be mixed away from Root Protection Areas (see Section -
Hazardous Materials).
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9.10.2. Site hoarding may be installed in place of the specified tree protection
measures subject to the approval of the local authority with regard to its location
and specification.

9.11. Fencinag.

9.11.1. Where fence posts are to be installed within Root Protection Areas, the
following restrictions shall apply:

All post holes shall be excavated by hand and kept as narrow as possible
(maximum diameter 300mm).

Exploratory post holes shall be dug before committing to post / panel positions. If
any roots in excess of 25mm are encountered they are to remain intact and the
post hole shall be relocated slightly. The fencing system must permit such
flexibility (i.e. where fixed panel widths are used, all post holes must be excavated
before committing to the final location).

Any roots in excess of I0mm which are severed shall be neatly pruned back with
secateurs. This will encourage healing and reduce the likelihood of infection.

9.11.2. Hedges may be planted within Root Protection Areas using hand tools to
minimise excavation.

9.12. Demolition and Initial Ground Works

9.12.1. No demolition, removal of surfaces, or soil stripping shall commmence until
the protective fencing and ground protection measures are installed to the
satisfaction of the local authority.

9.13. Underground Services

9.13.1. No underground services (including soak-aways) shall be located in any part
of the Construction Exclusion Zones or Restricted Activity Zones unless done so in
a manner detailed in a specific Method Statement and approved by the local
authority.

9.14. Lighting, Bollards, CCTV and associated Cables

9.14.1. If any of the above are to be installed close to tree canopies or within Root
Protection Areas of retained trees, installation methods shall be detailed in a
specific Method Statement and approved by the local authority. Consideration
should be given to the following:

Pruning of branches to enable sufficient clearance for light and views. Branches
should be removed to the branch collar as per British Standard 3998 (2010).
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Post holes must be excavated by hand or using an appropriate sized auger. No
other form of mechanical excavation may be used.

Wherever possible, cables should be routed in a direction directly away from the
tree stem rather than tangentially across the rooting zone. The location of all
such cables shall be determined after consultation with the appointed arborist
and approval by the local authority.

9.15. Use of Heavy Plant

9.15.1. All machinery operatives are to be made aware of any Construction
Exclusion Zones and Restricted Activity Zones that apply to this site (see the Tree
Protection Plan and Section 5.6 onwards).

9.15.2. All machinery operatives are to respect these zones and ensure that no
damage occurs to trees due to the careless use of machinery.

9.15.3. Mechanical excavators should have tracks rather than wheels to help
spread their load. They should be carefully marshalled when working close to tree

canopies.

9.16. Scaffolding

9.16.1. If scaffolding is required in areas containing ground protection measures,
the protective boards shall need to remain in-situ and be strengthened and
stabilised to bear the weight of scaffold poles.

9.16.2. Prior to the installation of any scaffolding within 0.5m of any tree branches,
the appointed arborist shall be consulted to specify any pruning works that may

be required.

9.17. Siting of Cabins and Storage of Materials

9.17.1. Cabins and heavy building materials may be located or stored anywhere
outside of Construction Exclusion Zones and Restricted Activity Zones.

9.17.2. Any proposal to install cabins or materials within these zones shall be
agreed in writing with the local authority prior to installation.

9.17.3. It may be acceptable to locate site cabins such that they act as a tree
protection barrier and replace the specified protective fencing. Where this is
being considered, written approval must be sought from the local authority.
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9.18. Pedestrian Paving

9.18.1. If it is proposed to install new pedestrian surfaces over Root Protection
Areas, excavation shall be limited to the removal of existing turf/ivegetation plus
an additional 50mm. Excavation shall be undertaken using hand tools only.
Porous materials are preferred but not essential if the new surface covers less
than 10% of the Root Protection Area. Paving with a thickness of 50mm bedded
on mortar, or sand, bearing directly onto the ground, with a finished surface level
with existing ground levels will be acceptable. No retaining kerbs shall be used.

9.19. Hazardous Materials

9.191. Any mixing of cement based materials shall take place outside the
Construction Exclusion Zones and Restricted Activity Zones. Where cement is to
be mixed on sturdy plastic sheeting e.g 1200 gauge DPM considerable distances
from trees and water run-off cannot enter Root Protection Areas.

9.19.2. All other chemicals hazardous to tree health, including petrol and diesel,
shall be stored in suitable containers as specified by current COSHH Regulations,

and kept away from Root Protection Areas.

9.20. Removal of Tree Protection Barriers

9.20.1. This will be done after all major construction work is complete. Vehicular
access will not be permitted within the Construction Exclusion Zones.

9.20.2. The local authority tree officer shall be made aware that the fencing is to
be removed.

10. Site Inspection

10.1. Inspection Schedule

10.1.1. In order to ensure that the trees are adequately protected it shall be
necessary to periodically monitor the works. This will be done by the local
authority tree officer or an appointed arborist who will provide the tree officer
with a copy of inspection details.
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11. Tree Works Schedule

11.1. Tree Works Specification

11.1.1. The following table specifies the tree works which will be required prior to
the commmencement of construction activity:

Tree Works Required Timeline
Gl Fell to facilitate the proposals Pre-start
G2,G3 May require felling to create the construction access rote Pre-start

12. Tree Protection Barriers Detailed Specification

12.1.1. The purpose of tree protection barriers is to keep construction activity away
from Restricted Activity Zones or Construction Exclusion Zones. They should be
appropriate to the nature and proximity of activity within the site. The barriers
should be erected prior to the commencement of all activity including
demolition, soil stripping and delivery of materials and demolition (except where
existing structures require demolition to enable the barriers to be installed).
Barrier systems are specified below and should be installed according to the
legend on the Tree Protection Plan.

12.1.2. Suitable weather-proof notices should be displayed to identify tree
protection zones. They should state the purpose of the fencing and that it should
not be moved, or traversed, other than by authorised personnel.

13. Ground Protection Measures Detailed Specification

13.1.1. Where indicated on the Tree Protection Plan (Restricted Activity Zone A),
soils containing roots may Ground protection where Root Protection Areas are
outside the Construction Exclusion Zone be subject to compaction due to general
construction activity (including pedestrian activity and use of plant machinery). In
order to minimise compaction, it is proposed to ensure that a suitable load-
spreading surface is in place at all times.
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13.1.2. Any existing hard surfacing may be retained and reinforced (where
Construction activity is applicable and adequate), otherwise suitable new ground
protection fencing measures shall be installed. The ground protection shall need
to be able to adequately spread the load of construction traffic. Where existing
hard surfacing is to be retained, it shall not be necessary to install additional
ground protection measures. However, the hard surfacing must be firm enough
to spread the load of any traffic passing overhead.

13.1.3. Where only pedestrian traffic will occur, the ground protection measures
may be as simple as timber boards, or scaffold planks installed directly onto a
geotextile fabric on the ground. The ground should first be made even by raking,
or by adding a few centimetres of sand or woodchip. Alternatively the boards may
be supported by a scaffold framework. The scaffold may be founded on poles
driven into the ground and/or onto blocks (to raise the scaffold) with additional
couplings to make the framework secure.

13.1.4. Where only light vehicles are to operate (e.g. barrows, trolleys or occasional
cars), thick wooden boards or scaffold planks should also suffice, though at least
150m of compressible woodchip will need to be installed first to help spread the
load. Sturdier systems are specified below:

131.5. Where cars will regularly park or heavier vehicles/plant machinery will
occasionally operate, sturdier ground protection measures will be required such
as metal road plates, or purpose built synthetic road mats over a compression
resistant layer such as 150mm of woodchip or 100mm of a 3D cellular
confinement system in-filled with 7-40mm angular gravel (e.g. Cellweb™).

131.6. A temporary concrete slab may also be considered as a suitable load
spreading platform. Where a pile driver needs to operate, a concrete slab may be
the preferred option.

13.1.7. Where existing structures need to be removed, this shall be done with
temporary ground protection measures in place to enable this to be achieved
without compacting soils.

13.1.8. The ground protection measures shall be installed and approved before
commencement of demolition and construction activity and before the arrival of
plant machinery or materials. They shall remain in place until all heavy
construction activity is complete or until they are due to be replaced with a new
hard surface.

ROAVR - Environmental all rights reserved.



14. New Surfaces Detailed Specification

14.1. Resurfacing an Existing Hard Surface

14.1.1. If it is becomes necessary to replace an existing hard surface over Root
Protection Areas the following restrictions shall apply:

The existing hard surfacing shall remain in place throughout the entire
construction project or until it is due to be replaced with a new surface. If the
hard surfacing is removed for any reason it shall immediately be replaced by
ground protection measures as specified in Section 9 until a permanent hard
surface is installed. No vehicle shall pass over this zone unless a permanent hard
surface or ground protection is in place.

No excavation in excess of the existing sub-base shall occur. The existing
sub-base may be retained undisturbed and incorporated into the new structure.

Hand operated tools shall be used to lift existing surfaces. Mechanical excavators
may be used so long as they operate from outside Root Protection Areas and are
carefully marshalled by the appointed arborist or local authority tree officer.

Any exposed roots in excess of 25mm are to be retained. Before the new surface
is installed, 25mm of soil (or river sand) and a geotextile membrane shall be laid
over the root. Until such times, the root shall be adequately protected from
pedestrian damage using timber and sand.

Any new sub-base shall not contain fine particles. Coarse sand or larger particles
shall be acceptable. 7-14mm gravel is ideal.

A 3 dimensional cellular confinement system may be incorporated into the
sub-base and is encouraged. However, this is not considered compulsory since
the resurfacing operation shall not cause a deterioration of rooting conditions
beneath the existing driveway.

No salt or lime based products are to be incorporated within the sub-base.

14.1.2. Where the existing surface is porous, it shall be replaced with a new surface
which is equally as porous. Where the existing surface is impermeable (e.g.
concrete or asphalt), replacement with a porous surface is encouraged but not
compulsory.
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15.

15.1

152

15.3

Limitations

ROAVR Environmental has prepared this Report for the sole use of the
above named Client/Agent in accordance with our terms of business,
under which our services were performed. No other warranty, expressed or
implied, is made as to the professional advice included in this Report or any
other services provided by us.

This Report may not be relied upon by any other party without the prior
and express written agreement of ROAVR Environmental. The
assessments made assume that the land use will continue for their current
purpose without significant change. ROAVR Environmental has not
independently verified information obtained from third parties.

This report, video walkthrough, data tables and raw data remain the
copyright of ROAVR until such time as any monies owed are settled in full
and the report may be withdrawn at any time.

Should you require any further information, please do not hesitate to contact us
at any time.

Mr. M Harmsworth tech.arbor.a, DipRS
Consultant Arborist

Matt Harmsworth

Prepared by: Matthew Harmsworth.
Checked by:  Jill Taylor
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Appendix 1- Site Location

ROAVR - Environmental all rights reserved.



Appendix 2 — Arboricultural Data Tables
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Height

Tree . Age i Life . L Managment RPA offset Category
Number Species Class 2Ll (;;?;m) = = S b il Expectancy R SR Recommendations from stem. Rating
61 ﬁrar:aeglnjs SM 70 150 13 16 9 18 Fai 10+ Poor shape & form. Stunted. Crown Mixed quality hawthorn [Lirmited Itoné; te;m 0.84 c2
onogyna 50) ’ ' ' Elly distorted due to group pressure. planting. prospects due to ’

(Hawthorn) location.]
Crataegus . " [Limited long term
G2 monogyna EM | 75 | 205 | 18 16 13 2 Fair 20+ Mixed quality hawthomn planting. | ¢4 q“;'r'ft’i'nhawm°’” prospects due to 0.9 c2
(Hawthorn) P 9- location.]
Crataegus - . . . [Limited long term
. Stem divides at ground level. Mechanical | Mixed quality hawthorn
G3 monogyna SM 50 2(0.5) 15 2 1.3 1.8 Fair 20+ Damage. Broken branches in crown. planting. prospect§ due to 0.6 C2
(Hawthorn) location.]
G4 Quercusrobur | gy | g5 | o505) | 1 1 1 1 Fair 20+ Stunted formal plantint in a grass matrix, | Stunted formal plantint | . 4 poct stems] | 0.78
(Common Oak) in a grass matrix.
. ) Located off site [Limited long term
Betula pendula . Located off site adjacent to boundary .
T5 (Silver Birch) Y 125 6(2) 1.5 14 1.6 0.9 Fair 20+ fence line. adjacent to bpundary prospectg due to 1.5
fence line. location.]
Alnus glutinosa Formal planting; multi stemmed; mixed Formal planting; muli [Limited long term
G6 (Common Alder) EM 100 7(2) 1.8 1.7 1.3 2 Fair 10+ Yquality. ' stemmedz mixed prospectg due to 1.2
quality. location.]
Notes: The school is populated by mixed quality decideous planting predominantly in a grass matrix. Most likely planted as part of the formal setting out, no formative pruning has been carried out resulting in mixed quality planting that is predominantly

young and quite easily replacable.




Arboricultural Data Tables Terms

Tree Number

Reference number (T1, T2 etc for trees / G1, G2 etc for tree groups / H1, H2 etc for hedgerows)

Species Common name
Height Height of tree to the nearest metre
DBH Diameter of stem (mm) at breast height (1.5 metres above ground)
RPA radi The radial measurement of the Root Protection Area in metres indicating the minimum distance from the centre of
radius (m) " . .
the trees stem to the recommended position of the protective (Heras) fencing.
The Root Protection Area, measured in square metres. This measurement is directly proportional to and
RPA (m2) calculated from the trees DBH measurement as specified in section 4.6 of BS 5837 (2012) Trees in relation to

design, demolition and construction — Recommendations.

Crown Spread

The maximum spread of the trees canopy measured from the stem in four directions (North, East, South, West)

The estimated age class of the tree (relative to species)
o Y - Young

o SM - Semi-mature
CEREEES o EM - Early-mature
o M - Mature
o LM - Late-mature
A brief description of the tree which refers to tree form, condition, health and significant defects. Comments
Comments . . " . - 4 .
regarding environmental conditions affecting the tree (e.g. ground conditions) will also be included where relevant.
D] Recommendations (made with respect to the development proposals if available) for removal, retention and/or
management . X
. remedial arboricultural works.
recommendations

Estimated remaining
years

Estimated safe, usable life expectancy

Category grade

Tree categorisation based on section 4.5 of BS 5837 (2012) Trees in relation to design, demolition and
construction — Recommendations. Four categories are used (A, B, C, U) with categories A, B & C being assigned
one of three separate sub categories (1, 2 or 3):

A - Trees of high quality with an estimated remaining life expectancy of at least 40 years.

B - Trees of moderate quality with an estimated remaining life expectancy of at least 20 years.

C - Trees of low quality with an estimated remaining life expectancy of at least 10 years, or young
trees with a stem diameter below 150mm

Subcategories: 1: Mainly arboricultural & aesthetic qualities
2: Mainly landscape qualities
3: Mainly cultural values, including conservation

U - Trees in such a condition that they cannot realistically be retained as living trees in the context of the
current land use for longer than 10 years




General Notes

Do Not scale off drawing - refer to the tree data schedule for accurate
crown spread measurements.

Depictions of tree canopies are based on measurements taken to four
cardinal compass points.

No liability of any kind Is accepted for any omissions Or inaccuracies in
respect of this plan.

The original of this drawing was produced in colour a monochrome
copy should Not be relied upon.

All rights reserved.
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Trees of low quality with an estimated
remaining life expectancy of at least 10
years, or young trees with a stem
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Category U
Trees in such a condition that they can

not realistically be retained as living
trees in the context of the current land
use for longer than 10 years.
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General Notes

Do Not scale off drawing - refer to the tree data schedule for accurate

crown spread measurements. . %

Depictions of tree canopies are based on measurements taken to four 0207 men

cardinal compass points.

No liability of any kind Is accepted for any omissions Or inaccuracies in
respect of this plan.

The original of this drawing was produced in colour a monochrome
copy should Not be relied upon.

All rights reserved.

Trees
Showing Canopy extents, category
colour and tag number (with category).

Category A

Trees of high quality with an estimated
remaining life expectancy of at least 40
years.

Category B

Trees of moderate quality with an
moz'flo estimated remaining life expectancy of

at least 20 years.

Category C

Trees of low quality with an estimated
remaining life expectancy of at least 10
years, or young trees with a stem

D diameter below 150 mm.
SE EXISTING

BULDING

Category U

Trees in such a condition that they can
not realistically be retained as living
trees in the context of the current land
use for longer than 10 years.

[-R] DZ.“SD

BS 5837:2012 Root Protection Area

Tree Protective Fencing

25

»

EXISTNG . b 7
BUILDING \ A \ A »

EXISTING
BULDING

GRASS Trees for Removal

E \ \

PT

7,

\TARMAC

CAGE

: D < Beem Bbﬂ 9 > SIEONE i

°RISER

N
=800
i

Yent

! \ BN
Lo
AT oaaz o
Tree . @ 2

Protective g
Fencing.

o

i
I

-y
@ ’. e G6 protected
behind existing
20
@ G1.CZ - fence.

CONCRETE \ )

'$
Voo © <o Single tree
i . r A 1in G6 to be
T removed
G1to be S
removed

1:300
Tree Protective e

Fencing to follow s -
canopy edge. o~ () ‘,, ~

0 5 10m

DECKING

2 @}
. . O VEGETATION Drawing Tille
. @

|\ % e -~ Tree Protection Plan

Client

Our Lady's RC High School

|S_i1e/iject

® G2 to be
cnss @ removed

Our Lady's RC High School,
Blakely.

'VEGETATION

Scale/Sheet Date

1:300 - A2 1/03/2021

[Drawing No Rev Drawn By |Chked By
% = -y 21_5837_02_38 1 CS | MH
£ VEGETATION F\

= ¢ <A\ ROAVR ENVIRONMENTAL

ROAVR Environmental

The Green House, Beechwood Business Park
North, Inverness, IV2 3BL.

Office: 01463 667302
environmental@roavr.co.uk
www.roavr-environmental.co.uk



AutoCAD SHX Text
GF-S103.35

AutoCAD SHX Text
GF-S103.35

AutoCAD SHX Text
L104.99

AutoCAD SHX Text
L105.45

AutoCAD SHX Text
DH104.39

AutoCAD SHX Text
FL102.31

AutoCAD SHX Text
FL102.31

AutoCAD SHX Text
RISER

AutoCAD SHX Text
102.19

AutoCAD SHX Text
RL105.46

AutoCAD SHX Text
RL105.68

AutoCAD SHX Text
RL105.67

AutoCAD SHX Text
RL105.67

AutoCAD SHX Text
EL104.58

AutoCAD SHX Text
102.08

AutoCAD SHX Text
D.C

AutoCAD SHX Text
D.C

AutoCAD SHX Text
102.08

AutoCAD SHX Text
102.08

AutoCAD SHX Text
102.09

AutoCAD SHX Text
102.14

AutoCAD SHX Text
102.13

AutoCAD SHX Text
102.05

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.06

AutoCAD SHX Text
D.C

AutoCAD SHX Text
102.02

AutoCAD SHX Text
ER

AutoCAD SHX Text
102.12

AutoCAD SHX Text
GP

AutoCAD SHX Text
WM

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
102.02

AutoCAD SHX Text
102.05

AutoCAD SHX Text
101.99

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.08

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.17

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.16

AutoCAD SHX Text
102.03

AutoCAD SHX Text
102.09

AutoCAD SHX Text
IR

AutoCAD SHX Text
IR

AutoCAD SHX Text
102.29

AutoCAD SHX Text
102.28

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.26

AutoCAD SHX Text
IR

AutoCAD SHX Text
DP

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
102.13

AutoCAD SHX Text
102.18

AutoCAD SHX Text
102.26

AutoCAD SHX Text
102.14

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.15

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
102.19

AutoCAD SHX Text
101.93

AutoCAD SHX Text
102.05

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
102.06

AutoCAD SHX Text
101.94

AutoCAD SHX Text
102.04

AutoCAD SHX Text
FL102.09

AutoCAD SHX Text
FL102.10

AutoCAD SHX Text
DH104.04

AutoCAD SHX Text
RISER

AutoCAD SHX Text
102.07

AutoCAD SHX Text
FF-S106.89

AutoCAD SHX Text
L108.55

AutoCAD SHX Text
RL109.90

AutoCAD SHX Text
RL109.90

AutoCAD SHX Text
D.C

AutoCAD SHX Text
102.08

AutoCAD SHX Text
102.09

AutoCAD SHX Text
101.95

AutoCAD SHX Text
101.95

AutoCAD SHX Text
102.09

AutoCAD SHX Text
WM

AutoCAD SHX Text
101.93

AutoCAD SHX Text
101.93

AutoCAD SHX Text
(103.39)

AutoCAD SHX Text
(103.38)

AutoCAD SHX Text
(104.66)

AutoCAD SHX Text
(104.66)

AutoCAD SHX Text
(104.67)

AutoCAD SHX Text
(104.59)

AutoCAD SHX Text
(104.36)

AutoCAD SHX Text
(104.25)

AutoCAD SHX Text
(105.16)

AutoCAD SHX Text
(105.26)

AutoCAD SHX Text
(105.11)

AutoCAD SHX Text
(105.11)

AutoCAD SHX Text
(105.38)

AutoCAD SHX Text
RL106.17

AutoCAD SHX Text
RL106.17

AutoCAD SHX Text
RL106.17

AutoCAD SHX Text
RL105.28

AutoCAD SHX Text
S103.34-GF

AutoCAD SHX Text
S103.35-GF

AutoCAD SHX Text
S103.30-GF

AutoCAD SHX Text
L104.94

AutoCAD SHX Text
L104.98

AutoCAD SHX Text
L108.56

AutoCAD SHX Text
L108.55

AutoCAD SHX Text
L108.55

AutoCAD SHX Text
S106.89-FF

AutoCAD SHX Text
S106.88-FF

AutoCAD SHX Text
S106.88-FF

AutoCAD SHX Text
S106.87-FF

AutoCAD SHX Text
102.15

AutoCAD SHX Text
FL102.30

AutoCAD SHX Text
IR

AutoCAD SHX Text
102.28

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.15

AutoCAD SHX Text
ER

AutoCAD SHX Text
102.14

AutoCAD SHX Text
IR

AutoCAD SHX Text
102.27

AutoCAD SHX Text
102.22

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.17

AutoCAD SHX Text
102.16

AutoCAD SHX Text
102.21

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.15

AutoCAD SHX Text
102.20

AutoCAD SHX Text
102.15

AutoCAD SHX Text
102.14

AutoCAD SHX Text
102.15

AutoCAD SHX Text
102.02

AutoCAD SHX Text
101.95

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
102.02

AutoCAD SHX Text
102.09

AutoCAD SHX Text
ER

AutoCAD SHX Text
102.00

AutoCAD SHX Text
WM

AutoCAD SHX Text
101.88

AutoCAD SHX Text
101.87

AutoCAD SHX Text
101.94

AutoCAD SHX Text
101.97

AutoCAD SHX Text
102.56

AutoCAD SHX Text
102.87

AutoCAD SHX Text
103.03

AutoCAD SHX Text
102.94

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.29

AutoCAD SHX Text
CL102.32

AutoCAD SHX Text
CL102.35

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.58

AutoCAD SHX Text
CL102.60

AutoCAD SHX Text
102.49

AutoCAD SHX Text
102.24

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
102.40

AutoCAD SHX Text
102.52

AutoCAD SHX Text
102.49

AutoCAD SHX Text
102.26

AutoCAD SHX Text
102.78

AutoCAD SHX Text
102.80

AutoCAD SHX Text
102.78

AutoCAD SHX Text
103.02

AutoCAD SHX Text
FL103.02

AutoCAD SHX Text
103.03

AutoCAD SHX Text
103.02

AutoCAD SHX Text
103.01

AutoCAD SHX Text
102.77

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.80

AutoCAD SHX Text
103.02

AutoCAD SHX Text
102.79

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.43

AutoCAD SHX Text
CL102.34

AutoCAD SHX Text
102.40

AutoCAD SHX Text
102.48

AutoCAD SHX Text
102.42

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.50

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.47

AutoCAD SHX Text
102.49

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
102.45

AutoCAD SHX Text
102.48

AutoCAD SHX Text
102.61

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.62

AutoCAD SHX Text
102.63

AutoCAD SHX Text
102.68

AutoCAD SHX Text
102.79

AutoCAD SHX Text
102.77

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL103.12

AutoCAD SHX Text
103.13

AutoCAD SHX Text
103.24

AutoCAD SHX Text
103.22

AutoCAD SHX Text
103.26

AutoCAD SHX Text
103.23

AutoCAD SHX Text
103.05

AutoCAD SHX Text
103.01

AutoCAD SHX Text
103.13

AutoCAD SHX Text
103.15

AutoCAD SHX Text
103.21

AutoCAD SHX Text
103.01

AutoCAD SHX Text
WM

AutoCAD SHX Text
102.83

AutoCAD SHX Text
102.74

AutoCAD SHX Text
102.57

AutoCAD SHX Text
101.69

AutoCAD SHX Text
101.64

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
102.07

AutoCAD SHX Text
101.87

AutoCAD SHX Text
102.36

AutoCAD SHX Text
102.34

AutoCAD SHX Text
102.49

AutoCAD SHX Text
102.50

AutoCAD SHX Text
102.52

AutoCAD SHX Text
102.74

AutoCAD SHX Text
102.60

AutoCAD SHX Text
102.42

AutoCAD SHX Text
102.26

AutoCAD SHX Text
DH105.12

AutoCAD SHX Text
DH104.40

AutoCAD SHX Text
S103.35-GF

AutoCAD SHX Text
S103.35-GF

AutoCAD SHX Text
S103.35-GF

AutoCAD SHX Text
S103.35-GF

AutoCAD SHX Text
S106.88-FF

AutoCAD SHX Text
S106.90-FF

AutoCAD SHX Text
S106.87-FF

AutoCAD SHX Text
L108.57

AutoCAD SHX Text
L108.57

AutoCAD SHX Text
L108.56

AutoCAD SHX Text
L105.45

AutoCAD SHX Text
L105.00

AutoCAD SHX Text
L105.00

AutoCAD SHX Text
(104.70)

AutoCAD SHX Text
(104.69)

AutoCAD SHX Text
(104.66)

AutoCAD SHX Text
RL111.89

AutoCAD SHX Text
RL111.88

AutoCAD SHX Text
ER

AutoCAD SHX Text
102.17

AutoCAD SHX Text
102.16

AutoCAD SHX Text
102.20

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.19

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.17

AutoCAD SHX Text
WM

AutoCAD SHX Text
102.15

AutoCAD SHX Text
102.16

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.16

AutoCAD SHX Text
102.16

AutoCAD SHX Text
102.21

AutoCAD SHX Text
102.21

AutoCAD SHX Text
102.20

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
102.20

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.61

AutoCAD SHX Text
ER

AutoCAD SHX Text
102.14

AutoCAD SHX Text
RL111.86

AutoCAD SHX Text
RL110.07

AutoCAD SHX Text
RL106.16

AutoCAD SHX Text
RL106.15

AutoCAD SHX Text
RL106.16

AutoCAD SHX Text
(105.17)

AutoCAD SHX Text
(105.05)

AutoCAD SHX Text
(104.98)

AutoCAD SHX Text
(105.23)

AutoCAD SHX Text
(103.60)

AutoCAD SHX Text
(102.65)

AutoCAD SHX Text
(103.14)

AutoCAD SHX Text
(102.75)

AutoCAD SHX Text
(103.08)

AutoCAD SHX Text
(103.38)

AutoCAD SHX Text
(104.04)

AutoCAD SHX Text
102.36

AutoCAD SHX Text
102.25

AutoCAD SHX Text
102.14

AutoCAD SHX Text
102.21

AutoCAD SHX Text
102.21

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.41

AutoCAD SHX Text
CL102.46

AutoCAD SHX Text
102.33

AutoCAD SHX Text
102.23

AutoCAD SHX Text
102.32

AutoCAD SHX Text
102.32

AutoCAD SHX Text
102.35

AutoCAD SHX Text
102.44

AutoCAD SHX Text
101.23

AutoCAD SHX Text
100.87

AutoCAD SHX Text
100.63

AutoCAD SHX Text
100.24

AutoCAD SHX Text
99.82

AutoCAD SHX Text
99.80

AutoCAD SHX Text
101.20

AutoCAD SHX Text
101.22

AutoCAD SHX Text
101.59

AutoCAD SHX Text
101.43

AutoCAD SHX Text
101.47

AutoCAD SHX Text
101.84

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
EL102.93

AutoCAD SHX Text
EL103.09

AutoCAD SHX Text
EL103.07

AutoCAD SHX Text
EL106.49

AutoCAD SHX Text
RL104.88

AutoCAD SHX Text
RL104.84

AutoCAD SHX Text
101.55

AutoCAD SHX Text
101.83

AutoCAD SHX Text
101.42

AutoCAD SHX Text
101.09

AutoCAD SHX Text
WM

AutoCAD SHX Text
99.79

AutoCAD SHX Text
99.58

AutoCAD SHX Text
99.90

AutoCAD SHX Text
100.40

AutoCAD SHX Text
101.54

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL99.98

AutoCAD SHX Text
100.19

AutoCAD SHX Text
101.14

AutoCAD SHX Text
101.07

AutoCAD SHX Text
101.67

AutoCAD SHX Text
102.35

AutoCAD SHX Text
102.50

AutoCAD SHX Text
102.62

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.63

AutoCAD SHX Text
WM

AutoCAD SHX Text
102.45

AutoCAD SHX Text
102.52

AutoCAD SHX Text
102.76

AutoCAD SHX Text
102.70

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.65

AutoCAD SHX Text
102.74

AutoCAD SHX Text
102.73

AutoCAD SHX Text
102.78

AutoCAD SHX Text
102.84

AutoCAD SHX Text
102.80

AutoCAD SHX Text
WM

AutoCAD SHX Text
102.77

AutoCAD SHX Text
102.58

AutoCAD SHX Text
102.48

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.69

AutoCAD SHX Text
102.94

AutoCAD SHX Text
103.01

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.51

AutoCAD SHX Text
102.84

AutoCAD SHX Text
103.08

AutoCAD SHX Text
103.30

AutoCAD SHX Text
103.20

AutoCAD SHX Text
102.99

AutoCAD SHX Text
102.94

AutoCAD SHX Text
102.68

AutoCAD SHX Text
102.67

AutoCAD SHX Text
102.69

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.65

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.65

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.94

AutoCAD SHX Text
Water Pipe

AutoCAD SHX Text
102.78

AutoCAD SHX Text
102.82

AutoCAD SHX Text
102.79

AutoCAD SHX Text
102.83

AutoCAD SHX Text
102.62

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.75

AutoCAD SHX Text
102.87

AutoCAD SHX Text
103.10

AutoCAD SHX Text
103.12

AutoCAD SHX Text
103.24

AutoCAD SHX Text
103.36

AutoCAD SHX Text
103.39

AutoCAD SHX Text
103.31

AutoCAD SHX Text
103.09

AutoCAD SHX Text
103.05

AutoCAD SHX Text
103.04

AutoCAD SHX Text
103.05

AutoCAD SHX Text
103.08

AutoCAD SHX Text
103.29

AutoCAD SHX Text
103.37

AutoCAD SHX Text
102.68

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.61

AutoCAD SHX Text
102.63

AutoCAD SHX Text
102.68

AutoCAD SHX Text
102.62

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.50

AutoCAD SHX Text
102.51

AutoCAD SHX Text
102.55

AutoCAD SHX Text
102.49

AutoCAD SHX Text
102.43

AutoCAD SHX Text
102.47

AutoCAD SHX Text
102.45

AutoCAD SHX Text
102.57

AutoCAD SHX Text
102.67

AutoCAD SHX Text
102.75

AutoCAD SHX Text
102.74

AutoCAD SHX Text
102.92

AutoCAD SHX Text
102.89

AutoCAD SHX Text
102.76

AutoCAD SHX Text
103.12

AutoCAD SHX Text
103.27

AutoCAD SHX Text
103.29

AutoCAD SHX Text
103.26

AutoCAD SHX Text
103.22

AutoCAD SHX Text
103.32

AutoCAD SHX Text
103.02

AutoCAD SHX Text
102.90

AutoCAD SHX Text
102.86

AutoCAD SHX Text
102.84

AutoCAD SHX Text
102.89

AutoCAD SHX Text
102.91

AutoCAD SHX Text
103.11

AutoCAD SHX Text
103.30

AutoCAD SHX Text
103.44

AutoCAD SHX Text
103.52

AutoCAD SHX Text
103.38

AutoCAD SHX Text
103.20

AutoCAD SHX Text
102.92

AutoCAD SHX Text
103.27

AutoCAD SHX Text
103.55

AutoCAD SHX Text
103.68

AutoCAD SHX Text
103.73

AutoCAD SHX Text
103.49

AutoCAD SHX Text
103.15

AutoCAD SHX Text
102.77

AutoCAD SHX Text
102.70

AutoCAD SHX Text
102.75

AutoCAD SHX Text
102.96

AutoCAD SHX Text
103.07

AutoCAD SHX Text
103.12

AutoCAD SHX Text
Vent Pipe

AutoCAD SHX Text
L108.54

AutoCAD SHX Text
L108.54

AutoCAD SHX Text
RL111.53

AutoCAD SHX Text
RL109.93

AutoCAD SHX Text
RL105.27

AutoCAD SHX Text
S102.29

AutoCAD SHX Text
101.96

AutoCAD SHX Text
101.92

AutoCAD SHX Text
101.94

AutoCAD SHX Text
G101.87

AutoCAD SHX Text
102.01

AutoCAD SHX Text
G101.87

AutoCAD SHX Text
101.98

AutoCAD SHX Text
102.04

AutoCAD SHX Text
102.14

AutoCAD SHX Text
RISER

AutoCAD SHX Text
RISER

AutoCAD SHX Text
101.98

AutoCAD SHX Text
101.93

AutoCAD SHX Text
101.96

AutoCAD SHX Text
101.98

AutoCAD SHX Text
101.92

AutoCAD SHX Text
102.03

AutoCAD SHX Text
DH104.04

AutoCAD SHX Text
DH104.04

AutoCAD SHX Text
DH104.05

AutoCAD SHX Text
SOF104.09

AutoCAD SHX Text
SOF104.09

AutoCAD SHX Text
SOF104.10

AutoCAD SHX Text
(104.46)

AutoCAD SHX Text
(104.03)

AutoCAD SHX Text
(104.03)

AutoCAD SHX Text
(103.98)

AutoCAD SHX Text
WM

AutoCAD SHX Text
101.90

AutoCAD SHX Text
101.91

AutoCAD SHX Text
101.94

AutoCAD SHX Text
CL101.95

AutoCAD SHX Text
101.93

AutoCAD SHX Text
101.89

AutoCAD SHX Text
WM

AutoCAD SHX Text
101.97

AutoCAD SHX Text
102.00

AutoCAD SHX Text
WM

AutoCAD SHX Text
102.01

AutoCAD SHX Text
102.02

AutoCAD SHX Text
101.96

AutoCAD SHX Text
101.96

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
RL104.48

AutoCAD SHX Text
PR

AutoCAD SHX Text
99.42

AutoCAD SHX Text
99.86

AutoCAD SHX Text
99.07

AutoCAD SHX Text
99.10

AutoCAD SHX Text
99.26

AutoCAD SHX Text
99.30

AutoCAD SHX Text
98.96

AutoCAD SHX Text
98.69

AutoCAD SHX Text
98.59

AutoCAD SHX Text
98.47

AutoCAD SHX Text
98.40

AutoCAD SHX Text
98.39

AutoCAD SHX Text
98.47

AutoCAD SHX Text
98.61

AutoCAD SHX Text
98.67

AutoCAD SHX Text
98.67

AutoCAD SHX Text
98.62

AutoCAD SHX Text
98.48

AutoCAD SHX Text
98.50

AutoCAD SHX Text
PR

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.74

AutoCAD SHX Text
98.73

AutoCAD SHX Text
98.51

AutoCAD SHX Text
98.35

AutoCAD SHX Text
BW

AutoCAD SHX Text
98.49

AutoCAD SHX Text
98.48

AutoCAD SHX Text
98.52

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
98.61

AutoCAD SHX Text
98.43

AutoCAD SHX Text
98.65

AutoCAD SHX Text
98.83

AutoCAD SHX Text
98.91

AutoCAD SHX Text
99.00

AutoCAD SHX Text
99.08

AutoCAD SHX Text
98.82

AutoCAD SHX Text
98.67

AutoCAD SHX Text
98.61

AutoCAD SHX Text
98.83

AutoCAD SHX Text
99.05

AutoCAD SHX Text
98.71

AutoCAD SHX Text
IC

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL99.38

AutoCAD SHX Text
CL99.38

AutoCAD SHX Text
98.90

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.46

AutoCAD SHX Text
98.38

AutoCAD SHX Text
98.69

AutoCAD SHX Text
98.70

AutoCAD SHX Text
98.69

AutoCAD SHX Text
DECKING

AutoCAD SHX Text
98.73

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.68

AutoCAD SHX Text
98.80

AutoCAD SHX Text
99.08

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
98.82

AutoCAD SHX Text
98.82

AutoCAD SHX Text
98.79

AutoCAD SHX Text
98.80

AutoCAD SHX Text
98.81

AutoCAD SHX Text
98.87

AutoCAD SHX Text
98.77

AutoCAD SHX Text
98.81

AutoCAD SHX Text
98.89

AutoCAD SHX Text
98.90

AutoCAD SHX Text
98.90

AutoCAD SHX Text
98.86

AutoCAD SHX Text
CONCRETE

AutoCAD SHX Text
98.90

AutoCAD SHX Text
98.81

AutoCAD SHX Text
98.74

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.70

AutoCAD SHX Text
98.68

AutoCAD SHX Text
98.61

AutoCAD SHX Text
98.54

AutoCAD SHX Text
98.51

AutoCAD SHX Text
98.46

AutoCAD SHX Text
98.48

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
SP

AutoCAD SHX Text
SP

AutoCAD SHX Text
98.80

AutoCAD SHX Text
98.81

AutoCAD SHX Text
98.70

AutoCAD SHX Text
98.44

AutoCAD SHX Text
FLOWER BED

AutoCAD SHX Text
98.31

AutoCAD SHX Text
98.56

AutoCAD SHX Text
98.69

AutoCAD SHX Text
98.51

AutoCAD SHX Text
98.40

AutoCAD SHX Text
101.25

AutoCAD SHX Text
101.16

AutoCAD SHX Text
100.95

AutoCAD SHX Text
100.88

AutoCAD SHX Text
100.79

AutoCAD SHX Text
100.75

AutoCAD SHX Text
100.58

AutoCAD SHX Text
100.46

AutoCAD SHX Text
100.17

AutoCAD SHX Text
99.90

AutoCAD SHX Text
99.73

AutoCAD SHX Text
99.45

AutoCAD SHX Text
99.22

AutoCAD SHX Text
99.05

AutoCAD SHX Text
98.91

AutoCAD SHX Text
99.02

AutoCAD SHX Text
99.18

AutoCAD SHX Text
99.36

AutoCAD SHX Text
99.59

AutoCAD SHX Text
99.84

AutoCAD SHX Text
100.01

AutoCAD SHX Text
100.31

AutoCAD SHX Text
100.60

AutoCAD SHX Text
100.73

AutoCAD SHX Text
100.87

AutoCAD SHX Text
100.91

AutoCAD SHX Text
100.89

AutoCAD SHX Text
100.95

AutoCAD SHX Text
101.25

AutoCAD SHX Text
101.34

AutoCAD SHX Text
101.30

AutoCAD SHX Text
101.15

AutoCAD SHX Text
101.24

AutoCAD SHX Text
101.19

AutoCAD SHX Text
101.33

AutoCAD SHX Text
101.15

AutoCAD SHX Text
101.08

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL101.20

AutoCAD SHX Text
CL101.22

AutoCAD SHX Text
G100.98

AutoCAD SHX Text
101.11

AutoCAD SHX Text
101.01

AutoCAD SHX Text
100.99

AutoCAD SHX Text
100.81

AutoCAD SHX Text
100.69

AutoCAD SHX Text
100.41

AutoCAD SHX Text
100.14

AutoCAD SHX Text
100.01

AutoCAD SHX Text
99.94

AutoCAD SHX Text
99.67

AutoCAD SHX Text
99.50

AutoCAD SHX Text
99.15

AutoCAD SHX Text
99.07

AutoCAD SHX Text
99.04

AutoCAD SHX Text
98.97

AutoCAD SHX Text
98.90

AutoCAD SHX Text
IC

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL99.09

AutoCAD SHX Text
CL99.16

AutoCAD SHX Text
WM

AutoCAD SHX Text
99.19

AutoCAD SHX Text
99.28

AutoCAD SHX Text
WM

AutoCAD SHX Text
99.35

AutoCAD SHX Text
100.15

AutoCAD SHX Text
99.96

AutoCAD SHX Text
99.64

AutoCAD SHX Text
G99.13

AutoCAD SHX Text
WM

AutoCAD SHX Text
100.21

AutoCAD SHX Text
99.73

AutoCAD SHX Text
99.89

AutoCAD SHX Text
100.11

AutoCAD SHX Text
100.58

AutoCAD SHX Text
100.82

AutoCAD SHX Text
100.91

AutoCAD SHX Text
101.29

AutoCAD SHX Text
101.33

AutoCAD SHX Text
G100.14

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL99.67

AutoCAD SHX Text
CL99.58

AutoCAD SHX Text
G99.20

AutoCAD SHX Text
98.98

AutoCAD SHX Text
99.12

AutoCAD SHX Text
99.32

AutoCAD SHX Text
99.56

AutoCAD SHX Text
99.82

AutoCAD SHX Text
100.12

AutoCAD SHX Text
100.46

AutoCAD SHX Text
100.70

AutoCAD SHX Text
100.92

AutoCAD SHX Text
101.23

AutoCAD SHX Text
101.16

AutoCAD SHX Text
100.98

AutoCAD SHX Text
100.85

AutoCAD SHX Text
100.70

AutoCAD SHX Text
100.55

AutoCAD SHX Text
100.37

AutoCAD SHX Text
100.13

AutoCAD SHX Text
99.94

AutoCAD SHX Text
99.70

AutoCAD SHX Text
99.43

AutoCAD SHX Text
99.19

AutoCAD SHX Text
99.56

AutoCAD SHX Text
99.81

AutoCAD SHX Text
100.06

AutoCAD SHX Text
100.24

AutoCAD SHX Text
G100.14

AutoCAD SHX Text
100.48

AutoCAD SHX Text
100.64

AutoCAD SHX Text
100.80

AutoCAD SHX Text
100.88

AutoCAD SHX Text
101.13

AutoCAD SHX Text
101.29

AutoCAD SHX Text
G101.01

AutoCAD SHX Text
99.02

AutoCAD SHX Text
98.90

AutoCAD SHX Text
98.83

AutoCAD SHX Text
98.76

AutoCAD SHX Text
98.88

AutoCAD SHX Text
98.96

AutoCAD SHX Text
99.00

AutoCAD SHX Text
99.16

AutoCAD SHX Text
99.30

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL98.94

AutoCAD SHX Text
CL98.88

AutoCAD SHX Text
98.90

AutoCAD SHX Text
98.81

AutoCAD SHX Text
98.71

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.78

AutoCAD SHX Text
98.80

AutoCAD SHX Text
98.97

AutoCAD SHX Text
98.89

AutoCAD SHX Text
98.86

AutoCAD SHX Text
98.83

AutoCAD SHX Text
99.08

AutoCAD SHX Text
99.09

AutoCAD SHX Text
99.28

AutoCAD SHX Text
WM

AutoCAD SHX Text
99.53

AutoCAD SHX Text
WM

AutoCAD SHX Text
98.85

AutoCAD SHX Text
99.38

AutoCAD SHX Text
99.75

AutoCAD SHX Text
100.04

AutoCAD SHX Text
99.08

AutoCAD SHX Text
98.94

AutoCAD SHX Text
99.26

AutoCAD SHX Text
99.84

AutoCAD SHX Text
WM

AutoCAD SHX Text
101.73

AutoCAD SHX Text
101.83

AutoCAD SHX Text
101.80

AutoCAD SHX Text
101.81

AutoCAD SHX Text
101.79

AutoCAD SHX Text
101.92

AutoCAD SHX Text
PT

AutoCAD SHX Text
101.93

AutoCAD SHX Text
101.97

AutoCAD SHX Text
102.05

AutoCAD SHX Text
101.93

AutoCAD SHX Text
101.90

AutoCAD SHX Text
101.90

AutoCAD SHX Text
101.86

AutoCAD SHX Text
101.87

AutoCAD SHX Text
101.86

AutoCAD SHX Text
101.81

AutoCAD SHX Text
101.88

AutoCAD SHX Text
101.93

AutoCAD SHX Text
98.96

AutoCAD SHX Text
98.91

AutoCAD SHX Text
98.74

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.75

AutoCAD SHX Text
98.42

AutoCAD SHX Text
98.56

AutoCAD SHX Text
98.43

AutoCAD SHX Text
98.22

AutoCAD SHX Text
98.17

AutoCAD SHX Text
PR

AutoCAD SHX Text
98.38

AutoCAD SHX Text
99.74

AutoCAD SHX Text
102.44

AutoCAD SHX Text
100.12

AutoCAD SHX Text
100.08

AutoCAD SHX Text
100.56

AutoCAD SHX Text
100.56

AutoCAD SHX Text
PR

AutoCAD SHX Text
98.58

AutoCAD SHX Text
98.57

AutoCAD SHX Text
98.58

AutoCAD SHX Text
98.39

AutoCAD SHX Text
98.23

AutoCAD SHX Text
98.34

AutoCAD SHX Text
98.42

AutoCAD SHX Text
DECKING

AutoCAD SHX Text
98.57

AutoCAD SHX Text
98.47

AutoCAD SHX Text
98.46

AutoCAD SHX Text
98.37

AutoCAD SHX Text
98.34

AutoCAD SHX Text
98.29

AutoCAD SHX Text
98.28

AutoCAD SHX Text
98.30

AutoCAD SHX Text
98.32

AutoCAD SHX Text
98.33

AutoCAD SHX Text
98.39

AutoCAD SHX Text
98.19

AutoCAD SHX Text
98.30

AutoCAD SHX Text
98.35

AutoCAD SHX Text
98.41

AutoCAD SHX Text
98.45

AutoCAD SHX Text
98.50

AutoCAD SHX Text
TIMBER

AutoCAD SHX Text
98.48

AutoCAD SHX Text
98.23

AutoCAD SHX Text
98.16

AutoCAD SHX Text
98.53

AutoCAD SHX Text
98.54

AutoCAD SHX Text
98.63

AutoCAD SHX Text
98.63

AutoCAD SHX Text
98.36

AutoCAD SHX Text
98.29

AutoCAD SHX Text
98.18

AutoCAD SHX Text
98.23

AutoCAD SHX Text
98.23

AutoCAD SHX Text
98.14

AutoCAD SHX Text
98.36

AutoCAD SHX Text
98.35

AutoCAD SHX Text
98.46

AutoCAD SHX Text
98.18

AutoCAD SHX Text
98.16

AutoCAD SHX Text
98.16

AutoCAD SHX Text
98.20

AutoCAD SHX Text
98.26

AutoCAD SHX Text
97.93

AutoCAD SHX Text
97.75

AutoCAD SHX Text
97.79

AutoCAD SHX Text
97.76

AutoCAD SHX Text
97.66

AutoCAD SHX Text
97.70

AutoCAD SHX Text
97.15

AutoCAD SHX Text
97.21

AutoCAD SHX Text
97.26

AutoCAD SHX Text
97.32

AutoCAD SHX Text
97.34

AutoCAD SHX Text
97.33

AutoCAD SHX Text
97.84

AutoCAD SHX Text
97.75

AutoCAD SHX Text
97.74

AutoCAD SHX Text
97.50

AutoCAD SHX Text
97.57

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
97.65

AutoCAD SHX Text
97.51

AutoCAD SHX Text
WM

AutoCAD SHX Text
97.66

AutoCAD SHX Text
97.64

AutoCAD SHX Text
97.77

AutoCAD SHX Text
97.81

AutoCAD SHX Text
97.88

AutoCAD SHX Text
97.79

AutoCAD SHX Text
97.67

AutoCAD SHX Text
97.19

AutoCAD SHX Text
97.24

AutoCAD SHX Text
97.32

AutoCAD SHX Text
97.36

AutoCAD SHX Text
97.38

AutoCAD SHX Text
97.41

AutoCAD SHX Text
97.93

AutoCAD SHX Text
97.86

AutoCAD SHX Text
97.78

AutoCAD SHX Text
97.76

AutoCAD SHX Text
97.61

AutoCAD SHX Text
97.99

AutoCAD SHX Text
98.07

AutoCAD SHX Text
98.27

AutoCAD SHX Text
WM

AutoCAD SHX Text
97.93

AutoCAD SHX Text
97.91

AutoCAD SHX Text
97.89

AutoCAD SHX Text
97.90

AutoCAD SHX Text
97.76

AutoCAD SHX Text
97.77

AutoCAD SHX Text
97.82

AutoCAD SHX Text
97.53

AutoCAD SHX Text
97.53

AutoCAD SHX Text
PR

AutoCAD SHX Text
97.79

AutoCAD SHX Text
97.64

AutoCAD SHX Text
97.62

AutoCAD SHX Text
97.86

AutoCAD SHX Text
97.60

AutoCAD SHX Text
97.73

AutoCAD SHX Text
97.80

AutoCAD SHX Text
97.37

AutoCAD SHX Text
97.56

AutoCAD SHX Text
97.36

AutoCAD SHX Text
97.91

AutoCAD SHX Text
98.03

AutoCAD SHX Text
97.95

AutoCAD SHX Text
98.26

AutoCAD SHX Text
98.25

AutoCAD SHX Text
98.25

AutoCAD SHX Text
98.27

AutoCAD SHX Text
98.28

AutoCAD SHX Text
98.31

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
PT

AutoCAD SHX Text
98.19

AutoCAD SHX Text
98.39

AutoCAD SHX Text
98.25

AutoCAD SHX Text
98.22

AutoCAD SHX Text
98.23

AutoCAD SHX Text
98.14

AutoCAD SHX Text
97.95

AutoCAD SHX Text
97.88

AutoCAD SHX Text
PR

AutoCAD SHX Text
97.87

AutoCAD SHX Text
98.07

AutoCAD SHX Text
98.18

AutoCAD SHX Text
98.26

AutoCAD SHX Text
98.04

AutoCAD SHX Text
98.08

AutoCAD SHX Text
98.05

AutoCAD SHX Text
98.05

AutoCAD SHX Text
98.95

AutoCAD SHX Text
98.97

AutoCAD SHX Text
98.89

AutoCAD SHX Text
98.94

AutoCAD SHX Text
98.90

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL99.30

AutoCAD SHX Text
97.76

AutoCAD SHX Text
98.15

AutoCAD SHX Text
98.12

AutoCAD SHX Text
100.26

AutoCAD SHX Text
100.60

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
102.69

AutoCAD SHX Text
102.67

AutoCAD SHX Text
102.63

AutoCAD SHX Text
102.60

AutoCAD SHX Text
102.63

AutoCAD SHX Text
102.61

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.58

AutoCAD SHX Text
102.53

AutoCAD SHX Text
102.59

AutoCAD SHX Text
102.60

AutoCAD SHX Text
102.51

AutoCAD SHX Text
102.42

AutoCAD SHX Text
102.60

AutoCAD SHX Text
102.50

AutoCAD SHX Text
102.49

AutoCAD SHX Text
102.55

AutoCAD SHX Text
102.58

AutoCAD SHX Text
102.51

AutoCAD SHX Text
102.57

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.47

AutoCAD SHX Text
102.55

AutoCAD SHX Text
102.64

AutoCAD SHX Text
102.43

AutoCAD SHX Text
102.45

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.55

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.45

AutoCAD SHX Text
102.51

AutoCAD SHX Text
102.41

AutoCAD SHX Text
102.49

AutoCAD SHX Text
103.33

AutoCAD SHX Text
103.68

AutoCAD SHX Text
103.60

AutoCAD SHX Text
103.36

AutoCAD SHX Text
103.05

AutoCAD SHX Text
103.25

AutoCAD SHX Text
102.52

AutoCAD SHX Text
103.45

AutoCAD SHX Text
103.47

AutoCAD SHX Text
102.63

AutoCAD SHX Text
102.44

AutoCAD SHX Text
102.40

AutoCAD SHX Text
102.50

AutoCAD SHX Text
102.51

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.80

AutoCAD SHX Text
102.54

AutoCAD SHX Text
102.66

AutoCAD SHX Text
102.75

AutoCAD SHX Text
102.94

AutoCAD SHX Text
103.21

AutoCAD SHX Text
103.20

AutoCAD SHX Text
WM

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
BOOTHROYDEN ROAD

AutoCAD SHX Text
BOOTHROYDEN ROAD

AutoCAD SHX Text
WM

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
WM

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
VEGETATION

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
SOIL

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
CAGE

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.07

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL102.10

AutoCAD SHX Text
Vent Pipe

AutoCAD SHX Text
MH

AutoCAD SHX Text
102.01

AutoCAD SHX Text
RAMP UP

AutoCAD SHX Text
RAMP UP

AutoCAD SHX Text
101.99

AutoCAD SHX Text
FL102.09

AutoCAD SHX Text
102.02

AutoCAD SHX Text
FL102.09

AutoCAD SHX Text
FL102.10

AutoCAD SHX Text
EXISTING 

AutoCAD SHX Text
BUILDING

AutoCAD SHX Text
FLOWER BED

AutoCAD SHX Text
FLOWER BED

AutoCAD SHX Text
TIMBER

AutoCAD SHX Text
TIMBER

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
ROUGH

AutoCAD SHX Text
VENT

AutoCAD SHX Text
SOF104.10

AutoCAD SHX Text
101.99

AutoCAD SHX Text
102.18

AutoCAD SHX Text
102.19

AutoCAD SHX Text
DH104.40

AutoCAD SHX Text
(103.40)

AutoCAD SHX Text
(103.41)

AutoCAD SHX Text
(103.39)

AutoCAD SHX Text
FF-S106.89

AutoCAD SHX Text
L108.55

AutoCAD SHX Text
102.22

AutoCAD SHX Text
102.18

AutoCAD SHX Text
102.16

AutoCAD SHX Text
L105.00

AutoCAD SHX Text
102.16

AutoCAD SHX Text
L108.54

AutoCAD SHX Text
L104.98

AutoCAD SHX Text
102.19

AutoCAD SHX Text
S106.89-FF

AutoCAD SHX Text
102.21

AutoCAD SHX Text
L105.45

AutoCAD SHX Text
102.19

AutoCAD SHX Text
102.20

AutoCAD SHX Text
L108.56

AutoCAD SHX Text
102.17

AutoCAD SHX Text
DP

AutoCAD SHX Text
FF-FL105.87

AutoCAD SHX Text
FF-FL105.88

AutoCAD SHX Text
FF-FL105.88


Figure 3 Examples of above-ground stabilizing systems
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b) Stabilizer strut mounted on block tray
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