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Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory

Scope of Assignment:

Diamond Head Consulting Ltd. (DHC) was retained to complete an arboricultural assessment to
supplement the proposed development for the MaclLeod Building, UBC Point Grey Campus, 2356 Main
Mall. This report contains an inventory of protected on and off-site trees and summarizes management
recommendations with respect to future development plans and construction activities. Off-site trees
are included because pursuant to municipal bylaws, site owners must include the management of off-
site trees that are within the scope of the development. This report is produced with the following
primary limitations, detailed limitations specified in Appendix 6:

rees during our last site visit. This
erial inspections, soil tests or

1) Ourinvestigation is based solely on visual inspection
inspection is conducted from ground level. We do

2) Unless otherwise stated, tree risk assessme i imi es with a high or

time of assessment.

3) The scope of work is primarily dete g nd local tree-related bylaws. Only

trees specified in thesseope of work

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 ii



Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory

The client is responsible for:

. Reviewing this report to understand and implement all tree risk, removal and protection
requirements related to the project.

. Understanding that we did not assess trees off the subject property and therefore cannot be
held liable for actions you or your contractors may undertake in developing this property which
may affect the trees on neighboring properties.

. Obtaining a tree removal permit from the relevant municipalauthority prior to any tree cutting.

. Obtaining relevant permission from adjacent property o efore removing off-site trees
and vegetation.

. Obtaining a timber mark if logs are being transpor:

. Ensuring the project is compliant with the tre

. Constructing and maintaining tree protecti

. Ensuring an arborist is present onsite to vise any works in or n e protection zones.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 i



Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory
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Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory

1.0 Introduction

1.1 Site Overview

The MaclLeod Building is located at 2356 Main Mall at UBC’s Point Grey Campus, on Musqueam
traditional territory. Several of the iconic red oak trees adjacent to the paved walkway area of the Main
Mall are close to the building and a number of other significant trees are found close to the building. The
paved area has been upgraded in recent years and during most times of the year hosts high pedestrian
traffic.

1.2 Proposed Land Use Changes

The proposed development consists of a large renovation e MaclLeod Building on the UBC

Point Grey Campus.

1.3 Report Objective

This report has been prepared to ensure the propos i i The University
Endowment Lands’ Lands Use, Building a ini

trees during the const

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 1



Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory

N

Map Produced: February 5, 2020
——— "
0 5 © 0

Tree locations ae spproximate ‘

Figure 1. The
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Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory

2.0 Process and Methods

Dan Brown of DHC visited the site on February 4, 2020. On this day there was significant snow which
impeded the thorough inspection of the bases of some trees. The following methods and standards are
used throughout this report.

2.1 Tree Inventory

Trees on site and trees shared with adjacent properties were mar, th a numbered tag and assessed

for attributes including: species; height measured to the near er; and, diameter at breast height

(DBH) measured to the nearest centimeter at 1.4 m above ite trees were inventoried, but

trees based on their health and struct evity in a developed‘environment.
Descriptions of the retention value rating
or removal were determined by taking in t

Recommendations for tree retention
value rating, its location in
relation to proposed building e

urs. Only on-site hazard trees that had high or

extreme and in context of their surrounding land use were
identified and 4 gives the likelihood and risk rating matrices used to
categorize tree s that on-site trees be re-assessed for risk after the site conditions

events, site disturbance from construction, creation of new targets
eloped landscape).

2.3 Tree Protection anc

Tree Protection Zones were calculated for each tree based on professional judgement of the project
arborist to accommodate species specific tolerances and site specific growing conditions.

! Dunster, J.A., Smiley, E.T., Matheny, N. and Lilly, S. (2013). Tree Risk Assessment Manual. International Society of
Arboriculture. Champaign, Illinois.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 3



Arboricultural Inventory and Report: MacLeod Building, UBC Point Grey Campus, 2356 Main Mall
Musqueam Traditional Territory

3.0 Findings: Tree Inventory and Risk Assessment

3.1 Tree Inventory

The complete tree inventory is found in Table 1.

Trees On-site
A total of 31 trees were inventoried, 4 of which are evergreen coniferous and the remaining 27 are
deciduous broadleaves.

Of the on-site trees, 15 have good or excellent health and ey have high retention value and
potential longevity in an urban landscape. A further 13 te health and structure and
have medium retention value but may require rem

integrity if retained. 3 trees have poor health an

Trees on Adjacent Properties

All trees are located on campus ground ed within the potential zone of
influence of the proposed development, ied. e considered to be on-site trees.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 4



Table 1: Tree Inventory Table for the MacLeod Building, UBC Point Grey Campus

Tree Protection Zones are measured from the outer edge of a tree’s stem. If using these measurements for mapping the tree protection zone, %

the tree’s diameter must be added to the distance to accommodate a survey point at the
guidelines. It is recommended that all trees being retained receive irrigation and roo
Appendix 5. Tree protection fencing should be installed prior to any work beginnij

least three years following the completion of all work.

Species )
Botanical
Common
Name
Name

Red Oak Quercus

rubra

DBH Height

(cm)

37

(m)

*TPZ is the tree protection zone size required by the relevant municipal bylaw or, if not defi

Dripline Health and
LCR  Radius  Structure

(m) Rating

5 )

40-
59%

2757

Red Oak Quercus

rubra

81

oderate

the project arb

Comments

3 m, some
ot fully
pear

Crown raise
pruning wounc
pused, thoug

C

Retention

Value
Rating
High

Retain/

Remove

Retain

ee’s center. Refer to Appendix 5 for construction
enhancements as per the construction guidelines in
gation and monitoring of health should continue for at

Retention/TPZ Comments

Tree is outside of limit of work
but should be protected as per
the tree management plan and
TPZ specification, to ensure
no impacts occur during the
work.

raised to 3m. Minor
d ood and some
die . Single stem to 2m
then‘union of 5 main

affo Union between
ides is acute with
included bark and
bleeding. Should be
monitored with
consideration given to load
reduction and/or bracing.

High

Retain

Provide tree protection as per
tree management plan and
TPZ specification. New
concrete/hardscape within the
critical root zones of trees
#2757 and #2758 must be
installed above the existing
grade, using low impact
specification to be reviewed
and approved by the project
arborist. Irrigation and organic
mulch should be considered
within TPZs, refer to Appendix
5 for detail.

9.72

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886



Species

Common
Name

Red Oak

Botanical

Name

Quercus
rubra

DBH Height
(em) (m)

1 59%

2759

Japanese
Maple

Acer
palmatum

Dripline Health and

Radius

(m)

Structure
Rating

Comments

und by necrotic bark
indicate reduced

Retention
Value

Rating

Retain/

Remove

Retain

Retention/TPZ Comments

Provide tree protection as per
tree management plan and
TPZ specification. New
concrete/hardscape within the
critical root zones of trees
#2757 and #2758 must be
installed above the existing
grade, using low impact
specification to be reviewed
and approved by the project
arborist. Irrigation and organic
mulch should be considered
within TPZs, refer to Appendix
5 for detail.

Retain

Outside of limit of work.
Irrigation and organic mulch
should be considered within
TPZs, refer to Appendix 5 for
detail.

3.3

2760

Red Oak

Quercus
rubra

raised to 4 m. Minor
deadwood. Some larger
pruning wounds with
limited callous.

High

Retain

Outside of limit of work but
may have been impacted by
prior upgrades to mall
walkway/paving. Irrigation and
organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.

9.6
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Species

Common
Name

Red Oak

Botanical

Name

Quercus
rubra

DBH Height
(em) (m)

LCR

59%

Dripline
Radius

(m)

Health and
Structure
Rating

Comments

Retention

Retain/

Value
Remove
Rating

Retain

Retention/TPZ Comments

Outside of limit of work but
may have been impacted by
prior upgrades to mall
walkway/paving. Irrigation and
organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.

60-

2762 European Fagus 56 18
Beech sylvatica

2763 European Fagus
Beech sylvatica

11

Good

Retain

Outside of limit of work but
may have been impacted by
prior upgrades to mall
walkway/paving. Irrigation and
organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.

6.72

. Retention va
ogether.

Medium Retain

Outside of limit of work.
Irrigation and organic mulch
should be considered within
TPZs, refer to Appendix 5 for
detail.

7.44
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Species

Common
Name

Botanical

Name

DBH Height

(cm)

(m)

LCR

Dripline Health and

Radius

(m)

Structure
Rating

Comments

European Fagus
Beech sylvatica
2765 Red Oak Quercus 73 14 |
rubra

Retention
Value
Rating

Medium

Retain/

Remove

Retain

Retention/TPZ Comments

Provide tree protection as per
tree management plan and
TPZ specification. Arborist
supervision is required for the
trenching running parallel

to the building and limit of
work. Vertical shoring of the
trench wall is required and low
impact excavation (such as
hydro-vac and airspade)
should be implemented to limit
impacts to tree roots. Irrigation
and organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.

raised to 3 m. Minor
ood. Some large
wounds, callousing

High

Retain

Outside of limit of work but
may have been impacted by
prior upgrades to mall
walkway/paving. Irrigation and
organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.

8.76
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CTECTs . Dripline Health and
Botanical DBH Height

Common Radius  Structure Comments
Name (em) (m) .
Name (m) Rating

Japanese Cryptomeria
Cedar japonica

2767

Retention
Value

Rating

Retain/

Remove

Retain

Retention/TPZ Comments

Provide tree protection as per
tree management plan and
TPZ specification. Arborist
supervision is required for the
trenching running parallel

to the building and limit of
work. Vertical shoring of the
trench wall is required and low
impact excavation (such as
hydro-vac and airspade)
should be implemented to limit
impacts to tree roots. Irrigation
and organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.
Construction access should
not be permitted via
path/walkway adjacent to this
tree.

Red Oak Quercus oWl
rubra i

removed (appears limb
failed or tore our during
pruning due to shape of
wound) from north side,
whic may allow heartwood
decay into main stem.
Ongoing and slight
reductions in branch end
weight could extend
longevity.

High

Retain

Outside of limit of work but
may have been impacted by
prior upgrades to mall
walkway/paving. Irrigation and
organic mulch should be
considered within TPZs, refer
to Appendix 5 for detail.
Construction access should
not be permitted via
path/walkway adjacent to this
tree.

12
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Species

Common
Name

Juniper

Botanical

Name

Juniperus

DBH Height
(em) (m)

LCR

Dripline Health and

Radius

(m)

Structure
Rating

Moderate

Comments

Multistemmed, g

Retention
Value
Rating

Medium

Retain/

Remove

Remove

Retention/TPZ Comments

In conflict with existing

spp. spp. 79% very close to s infrastructure and proposed
work.
2769 Juniper Juniperus 20 5 Il, multistemmed, in Remove In conflict with existing
spp. spp. infrastructure and proposed
work.
2770 Juniper Juniperus 20 5 Nil Remove In conflict with existing
spp. spp. infrastructure and proposed
work.
2771 Silver Birch | Betula Low Remove | In conflict with existing
pendula infrastructure and proposed
platform at work.
g entrance. Appears
to have had some height
reduction, possibly to
remediate bronze birch
borer dieback.
2772 Japanese Acer 19+18+18 cm DBH. High Retain Provide tree protection as per 3.3
Maple palmatum Growing in bed between tree management plan and

buildings.

TPZ specification.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886

10




Species

Common
Name

Botanical

Name

DBH Height

(em) (m)

LCR

Dripline
Radius

(m)

Health and
Structure
Rating

Comments

Retention
Value

Rating

Retain/

Remove

Retention/TPZ Comments

Kousa Cornus Moderate | Growing in bed b Medium Remove | In conflict with proposed work.
Dogwood kousa 59%
2774 Kousa Cornus 14 5 | 40- 3 | Moderate cm DBH. Growing in ium Remove | In conflict with proposed work.
Dogwood kousa 59% tween buildings,
2775 Japanese Acer 50 6 Medium Retain Outside of limit of work but
Maple palmatum provision of tree protection as
buildi per tree management plan and
il TPZ specification is
recommended to avoid
damage from construction
access.
2776 Kousa Cornus Medium Retain Outside of limit of work but
Dogwood kousa provision of tree protection as
ngs. 1m from building. per tree management plan and
Will require ongoing TPZ specification is
pruning to maintain recommended to avoid
building clearance. damage from construction
access.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 11



Species

Common
Name

Botanical

Name

DBH Height
(em) (m)

LCR

Dripline
Radius

(m)

Health and
Structure
Rating

Comments

Retention
Value

Rating

Retain/

Remove

Retention/TPZ Comments

1m from concrete sidewalk
to south.

Kousa Cornus Moderate Medium Retain Outside of limit of work but
Dogwood kousa provision of tree protection as
per tree management plan and
TPZ specification is
recommended to avoid
damage from construction
access.
2778 Vine Maple | Acer Remove In conflict with proposed work.
circinatum
2779 Vine Maple | Acer Medium Retain Outside of limit of work but 2.7
circinatum provision of tree protection as
per tree management plan and
TPZ specification is
recommended to avoid
damage from construction
access.
2780 Kousa Cornus g in bed between Medium Remove In conflict with proposed work.
Dogwood kousa buildings. 3m from building,

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886
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Species

Common
Name

Botanical

Name

DBH Height
(em) (m)

LCR

Dripline
Radius

(m)

Health and
Structure
Rating

Comments

Retention
Value

Rating

Retain/

Remove

Retention/TPZ Comments

Kousa Cornus Moderate Medium Remove | In conflict with proposed work.
Dogwood kousa 59% gs. 1m
concrete
retaini
2782 Arbutus Arbutus Remove | In conflict with existing
menziesii infrastructure and proposed
work.
MV1 Vine Maple | Acer Medium Remove In conflict with the proposed
circinatum work.
MV2 Vine Maple | Acer Medium Remove In conflict with the proposed
circinatum are surveyed. work.
g between
buildings. Too small to tag.
1 above retaining wall, 3
below.
MV3 Vine Maple | Acer Moderate | Group of 4 vine maples, 3 Medium Remove In conflict with the proposed
circinatum of which are surveyed. work.
Growing between
buildings. Too small to tag.
1 above retaining wall, 3
below.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886
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Species

Common
Name

Botanical

Name

DBH Height

(cm)

(m)

Dripline Health and

LcR  Radius  Structure

(m) Rating

Comments

Retention
Value

Rating

Retain/

Remove

Retention/TPZ Comments

(m)

Vine Maple | Acer Moderate Medium Remove In conflict with the proposed
circinatum 59% of which are work.
Growing be

Courtyard-1 Cotoneaster | Cotoneaster | 10 Moderate Retain Hardy shrub, tree protection

sp. not required.

Courtyard-2 | Ash Fraxinus sp. 5 Medium etain Surrounded by hardscape and
outside of limit of work, tree
protection not required.

Courtyard-3 Dogwood Cornus 10 Medium Remove | In conflict with required

kousa construction access and
staging area.

Courtyard-4 Dogwood Cornus 10 Medium Remove In conflict with required

kousa entirely covered in construction access and
maintained lawn. staging area.

Courtyard-5 Dogwood Cornus planted. Rooting Medium Remove | In conflict with required

kousa ely covered in construction access and
maintained lawn. staging area.

Courtyard-6 Dogwood Cornus Recently planted. Rooting Medium Remove In conflict with required

kousa area entirely covered in construction access and
grass/maintained lawn. staging area.

Courtyard-7 Dogwood Cornus Moderate | Recently planted. Rooting Medium Remove In conflict with required

kousa area entirely covered in construction access and
grass/maintained lawn. staging area.

Courtyard-8 Dogwood Cornus Moderate | Recently planted. Rooting Medium Remove In conflict with required

kousa area entirely covered in construction access and
grass/maintained lawn. staging area.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886
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Species . Dripline Health and
Botanical  DBH Height .
Common LCR  Radius  structure

Name Name (em) — (m) (m) Rating

Courtyard-9 Dogwood Cornus Moderate
kousa

3.2 Tree Risk Assessment

There were no trees on this site that posed a high or extreme risk at the tim

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886

Retention/TPZ Comments

In conflict with required
construction access and
staging area.
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4.0 Tree Replacement

The requirement for replacement trees will be determined by UBC Development Services.

5.0 Discussion and Summary

5.1 Trees On-site

Most of the trees inventoried were in good or moderate condition and have been well maintained. The

red oaks growing adjacent to the paved Main Mall walkway are li have been impacted by the

upgrades to the walkway, but all appear to be in moderate or ondition. Regular monitoring and
inspections of the trees are recommended due to the hig

of the trees to the surrounding landscape.

rea by pedestrians and high value

Due to the challenges faced by trees in urban en ents, it is recommen

hat all tree protection
dix 5, be implemented to, during and
are imal conditio

measures and construction guidelines outlined in A

following the proposed work, to ensure the protected

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 16



Site Photographs

Appendix 1

Photo 1. View of the red oak trees on Main Mall, looking north. Tree #2757 is far left.

17
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Photo 2. View, from left, Gf'the 2770 (junipegghand #2771 (birch), with the entrance to the MaclLeod

ilding visiblefar left.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 18



Photo 3. View of tree #2780, typical of the dogwoods growing to the south of the MacLeod Building, between it

and the building to the south.

19
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Photo 4. View of tree #2778, typical of the maples growing to the south of the MacLeod Building, between it and
the building to the south. The south entrance to the MacLeod Building is visible behind.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 20



Appendix 2 Tree Health and Structure Rating Criteria

The tree health and structure ratings used by Diamond Head Consulting summarize each tree based on
both positive and negative attributes using five stratified categories. These ratings indicate health and
structural conditions that influence a tree’s ability to withstand local site disturbance during the
construction process (assuming appropriate tree protection) and benefit a future urban landscape.

Excellent: Tree of possible specimen quality, unique species or size with no discernible defects.

Good: Tree has no significant structural defects or health co
and species.

onsidering its growing environment

Moderate: Tree has noted health and/or minor to ate structural d . This tree can be

ure, has multiple defined health or

structural weaknesses. It is unlikely to a ange. This tree is not suitable for

retention within striking distance of most tz

Dying/Dead: Tree is in

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 21



Appendix 3 Tree Retention Value Rating Criteria

The tree retention value ratings used by Diamond Head Consulting provide guidance for tree retention
planning. Each tree in an inventory is assigned to one of four stratified categories that reflect its value as
a future amenity and environmental asset in a developed landscape. Tree retention value ratings take in
to account the health and structure rating, species profile*, growing conditions and potential longevity
assuming a tree’s growing environment is not compromised from its current state.

High: Tree suitable for retention. Has a good or excellent health cture rating. Tree is open

grown, an anchor tree on the edge of a stand or dominant wi tand or group. Species of Populus,

Alnus and Betula are excluded from this category.

Medium: Tree suitable for retention with some cav, i ithi oup**. Tree has moderate
health and structure rating, but is likely to requir r health or structural
defects. Includes trees that are recently exposed, b ind fi sites with poor
rooting environments that may be ameliorated.

Low: Tree has marginal suitability for reten: re rating is moderate or poor;

remedial work is unlikely to be viable. Tree i i a future site developments
should be removed.

that the tree will not surv i S eptable hazard in the context of future site
developments.

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 22



Appendix 4 Risk Rating Matrices

Trees with a probable or imminent likelihood of failure, a medium or high likelihood of impacting a
specified target, and a significant or severe consequence of failure have been assessed for risk and
included in this report (Section 3.2). These two risk rating matrices showing the categories used to
assign risk are taken without modification to their content from the International Society of
Arboriculture Tree Risk Assessment Qualification Manual.

Matrix 1: Likelihood

Unlikely
Unlikely U Somewhat Likely

Unlikely Unlikely Unlikely at Likely

Unlikely Unlikely Unlikely

Unlikel
A\ Y

A\

Matrix 2: Risk Rating

Moderate Moderate

Low Low Low
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Appendix 5 Construction Guidelines

Tree management recommendations in this report are made under the expectation that the following
guidelines for risk mitigation and proper tree protection will be adhered to during construction.

Respecting these guidelines will prevent changes to the soil and rooting conditions, contamination due
to spills and waste, or physical wounding of the trees. Any plans for construction work and activities that
deviate from or contradict these guidelines should be discussed with the project arborist so that
mitigation measures can be implemented.

Tree Protection Zones

A Tree protection zone (TPZ) is determined using either drigline’'ora DBH multiplier to define a radius
measured in all directions from the outside of a tree’s trtink: It is typicallyydetermined according to local
municipal bylaw specifications and may be modifiedfased on professional judgement of the project
arborist to accommodate species specific tolerances and site specific growing conditions. For retained
trees, the TPZ and fencing indicated in this report are proposed as suitable in relation to the level of
disturbance proposed on the site plan provided to the project asborist. Arborist consultation is required
if any additional work beyond the scope ofithe plans provided is proposed near the tree. Work done in
addition to the proposed impacts discussed in this,report may‘cause the tree to decline and die.

Tree Protection Fencing: Tree protection zones\(TPZs) will be,protected by Tree Protection Fencing

except where site featurés constrictiroots (e.g., retaining walls ofiroads), " where continual access is
required (e.g., sidewalks), or when an acceptable'enéroachment into the TPZ is proposed, in which case
the fencing will be modifiedaTree Protection Fencing is shown on the Tree Protection Plan and, where it
varies from the TPZ, the rationale isdescfibed in the inventory table in Section 3.1.

Within@ TPZ, no construction activity, including materials storage, grading or landscaping, may occur
without project arborist approval. Within the TPZ, the following are tree preservation guidelines based
on industry standards for best practice and loeal municipal requirements:

¢ No soil disturbance or stripping.

¢ Maintain the natural grade.

¢ No storage, dumpingief materials, parking, underground utilities or fires within TPZs or tree
driplines.

e Any planned construction and landscaping activities affecting trees should be reviewed and
approved by a consulting arborist.

¢ Install specially designed foundations and paving when these structures are required within
TPZs.

e Route utilities around TPZs.

e Excavation within the TPZs should be supervised by a consultant arborist.

e Surface drainage should not be altered in such a way that water is directed in or out of the TPZ.
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e Site drainage improvements should be designed to maintain the natural water table levels
within the TPZ.

Prior to any construction activity, Tree Protection Fencing must be constructed as shown on the Tree
Protection Plan. The protection barrier or temporary fencing must be at least 1.2 m in height and
constructed of 2” by 4” lumber with orange plastic mesh screening. Tree Protection Fencing must be
constructed prior to tree removal, excavation or construction and remain intact for the entire duration
of construction.

Tree Crown Protection and Pruning

All heavy machinery (excavators, cranes, dump trucks, etc.) working within five meters of a tree’s crown
should be made aware of their proximity to the tree. If thefe is to be asustained period of machinery
working within five meters of a tree’s crown, a of line of celored flags should be suspended at eye-level
of the machinery operator for the length of the protected tree area. Any coneerns regarding the
clearance required for machinery and workers within or immediately outside‘tree protection zones
should be referred to the project arborist so that a zenésurrounding the crowns‘cah,be established or
pruning measures undertaken. Any wounds incurred toprotectéd trees during construction should be
reported to the project arborist immediately:

Unsurveyed Trees

Unsurveyed trees identifieddoysPHC in the Tree Retention Plan have beenyhand plotted for approximate
location only using GPS€oordinates and field observations. The loeation and ownership of unsurveyed
trees cannot be confirmed without a legal surveyed. The property owner or project developer must
ensure that all relevant on- and off-site trees are surveyed by a legally registered surveyor, whether they
are identified by,DHC or not.

Removal of logs from sites

Private timber marks are required to transport logs from privately-owned land in BC. It is property
owner’s responsibility to apply fora timbermark prior to removing any merchantable timber from the
site. Additional‘infoermation can be found at: http://www.for.gov.bc.ca/hth/private-timber-marks.htm

Regulation of Soil Moisture and Drainage

Excavation and construction activities adjacent to TPZs can influence the availability of moisture to
protected trees. This is due to'a reduction in the total root mass, changes in local drainage conditions,
and changes in exposure including reflected heat from adjacent hard surfaces. To mitigate these
concerns the following guidelines should be followed:

¢ Soil moisture conditions within the tree root protection zones should be monitored during hot
and dry weather. When soil moisture is inadequate, supplemental irrigation should be provided
that penetrates soil to the depth of the root system or a minimum of 30 cm.

e Any planned changes to surface grades within the TPZs, including the placement of mulch,
should be designed so that any water will flow away from tree trunks.
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e Excavations adjacent to trees can alter local soil hydrology by draining water more rapidly from
TPZs more rapidly than it would prior to site changes. It is recommended that when excavating
within 6 m of any tree, the site be irrigated more frequently to account for this.

Root Zone Enhancements and Fertilization

Root zone enhancements such as mulch, and fertilizer treatments may be recommended by the project
arborist during any phase of the project if they deem it necessary to maintain tree health and future
survival.

Paving Within and Adjacent to TPZs

If development plans propose the construction of paved areasfand/or retaining walls close to TPZs,
measures should be taken to minimize impacts. Construction of theseifeatures would raise concerns for
proper soil aeration, drainage, irrigation and the availableysoil volumeforiadequate root growth. The
following design and construction guidelines for paying and retaining walls are recommended to
minimize the long-term impacts of construction on protected trees:

¢ Any excavation activities near or within the TPZ'should /e monitored by a certified arborist.
Structures should be designed; andexcavation activities undertaken to remove and disturb as
little of the rooting zone as possible. All roets greater thany2 cm in diameter should be hand
pruned by a Certified Arborist.

e The natural grade ofsagliPZ should be'maintained. Any,retaining walls should be designed at
heights that maintainthe existing grade within20 cm“af its,current level. If the grade is altered,
it should be raised not reducediin height.

e Compaction of sub grade materials can cause trees to develop shallow rooting systems. This can
contribute to long-termipavément damage as‘roots grow. Minimizing the compaction of
subgrade ‘materials by using structuralsoils,or other engineered solutions and increasing the
strength of the pavement reduces reliance on the sub-grade for strength.

e [fitis,not possible to'minimize thexcompaction of sub-grade materials, subsurface barriers
should be considered to help direct roets downward into the soil and prevent them from
growing'directly under the paved surfaces.

Plantings within TPZs

Any plans to landscape the'ground'within the TPZ should implement measures to minimize negative
impacts on the above or below'ground parts of a tree. Existing grass layer in TPZs should not be stripped
because this will damage surface tree roots. Grass layer should be covered with mulch at the start of the
project, which will gradually kill the grass while moderating soil moisture and temperatures. Topsoil
should be mixed with the mulch prior to planting of shrubs, but new topsoil layer should not be greater
than 20 cm deep on top of the original grade. Planting should take place within the newly placed topsoil
mixture and should not disturb the original rooting zone of the trees. A two-meter radius around the
base of each tree should be left unplanted and covered in mulch; a tree’s root collar should remain free
from any amendments that raise the surface grade.
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Monitoring during construction

Ongoing monitoring by a consultant arborist should occur for the duration of a development project.
Site visits should be more frequent during activities that are higher risk, including the first stages of
construction when excavation occurs adjacent to the trees. Site visits will ensure contractors are
respecting the recommended tree protection measures and will allow the arborist to identify any new
concerns that may arise.

During each site visit the following measures will be assessed and reported on by a consulting arborist:
e Health and condition of protected trees, including damage ranches, trunks and roots that
may have resulted from construction activities, as will th
remediation will follow.

¢ Integrity of the TPZ and fencing.

e Changes to TPZ conditions including overall m
dumping of materials within TPZ. If failure
suggestions will be made to ensure tree ted and upheld.

e Review and confirmation of recommended i runing, irrigation,
mulching and branch pruning.

¢ Changes to soil moisture level

e Factors that may be detrimenta

of. Recommendations for

n roots, and storing or

intain and resp e TPZ are observed,
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Appendix 6 Report Assumptions and Limiting Conditions

1)

2)

3)

4)

Unless expressly set out in this report or these Assumptions and Limiting Conditions, Diamond Head
Consulting Ltd. (“Diamond Head”) makes no guarantee, representation or warranty (express or
implied) regarding this report, its findings, conclusions or recommendations contained herein, or the
work referred to herein.

The work undertaken in connection with this report and preparation of this report have been
conducted by Diamond Head for the “Client” as stated in the s&port above. It is intended for the sole
and exclusive use by the Client for the purpose(s) set out in'this report. Any use of, reliance on or
decisions made based on this report by any person othér than'the,Client, or by the Client for any
purpose other than the purpose(s) set out in this repert,‘is the sole responsibility of, and at the sole
risk of, such other person or the Client, as the caSe may be. Diamond‘Head accepts no liability or
responsibility whatsoever for any losses, expénses, damages, fines, penalties or other harm
(including without limitation financial or consequential effects on transactions or property values,
and economic loss) that may be suffered or incurred by,anyerson as a result of the use of or
reliance on this report or the work{refenred to herein. The copying, distribution or publication of this
report (except for the internal use of the'Cliént) without the eéxpress written permission of Diamond
Head (which consent may be withheld‘in\DiamandiHead’s sole discretion) is prohibited. Diamond
Head retains ownership.of .this report and all documents,related thereto both generally and as
instruments of profeSsional'service.

The findings, conclusions,and recommendations made in this report reflect Diamond Head’s best
professional judgment given,thefinformation available at the time of preparation. This report has
been pfepared in @mannerconsistent with the level of care and skill normally exercised by arborists
cupfently practicing'under similar cenditions in@ similar geographic area and for specific application
to the trees subject to this report on the date of this report. Except as expressly stated in this report,
the findings;,conclusions and recommendations it sets out are valid for the day on which the
assessmentieading to such findings, conclusions and recommendations was conducted. If generally
accepted assessment techniques or prevailing professional standards and best practices change at a
future date, modifications to the findings, conclusions, and recommendations in this report may be
necessary. Diamond Head@xpressly excludes any duty to provide any such modification if generally
accepted assessment techniques and prevailing professional standards and best practices change.

Conditions affecting the trees subject to this report (the “Conditions”, include without limitation,
structural defects, scars, decay, fungal fruiting bodies, evidence of insect attack, discolored foliage,
condition of root structures, the degree and direction of lean, the general condition of the tree(s)
and the surrounding site, and the proximity of property and people) other than those expressly
addressed in this report may exist. Unless otherwise stated information contained in this report
covers only those Conditions and trees at the time of inspection. The inspection is limited to visual
examination of such Conditions and trees without dissection, excavation, probing or coring. While
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7)

8)

9)

every effort has been made to ensure that any trees recommended for retention are both healthy
and safe, no guarantees, representations or warranties are made (express or implied) that those
trees will not be subject to structural failure or decline. The Client acknowledges that it is both
professionally and practically impossible to predict with absolute certainty the behavior of any single
tree, or groups of trees, in all given circumstances. Inevitably, a standing tree will always pose some
risk. Most trees have the potential for failure and this risk can only be eliminated if the risk is
removed. If Conditions change or if additional information becomes available at a future date,
modifications to the findings, conclusions, and recommendations in this report may be necessary.
Diamond Head expressly excludes any duty to provide any such modification of Conditions change
or additional information becomes available.

Nothing in this report is intended to constitute or provide a'legal opinion and Diamond Head
expressly disclaims any responsibility for matters lggal.in nature (including, without limitation,
matters relating to title and ownership of real of personal property and matters relating to cultural
and heritage values). Diamond Head makes ne guarantee, representation.ofwarranty (express or
implied) as to the requirements of or compliance with applicable laws, rules,regulations, or policies
established by federal, provincial, local government'or RirstaNations bodies (collectively,
“Government Bodies”) or as to the availability of licenses, permits or authorizations of any
Government Body. Revisions to any regulatory,standards (including bylaws, policies, guidelines an
any similar directions of a GovernmentBodies in effect from timejto time) referred to in this report
may be expected over timesAs a result, modifications toithe findingsyconclusions and
recommendations id this'repart'imay be necessary.sDiamond Head expressly excludes any duty to
provide any such modification ifiany such regulatory standard isirevised.

Diamond Head shall not be required to'give testimony or to attend court by reason of this report
unlessfsubsequent contractual arrangements'are made, including payment of an additional fee for
such services as described in the fee schedule and ¢ontract of engagement.

In preparingthis report, Diamond Head has relied in good faith on information provided by certain
persons, Government Bodies, government registries and agents and representatives of each of the
foregoing, and Diamond Head assumes that such information is true, correct and accurate in all
material respects. Diamond Head accepts no responsibility for any deficiency, misinterpretations or
fraudulent acts of or information provided by such persons, bodies, registries, agents and
representatives.

Sketches, diagrams, graphs, and photographs in this report, being intended as visual aids, are not
necessarily to scale and should not be construed as engineering or architectural reports or surveys.

Loss or alteration of any part of this report invalidates the entire report.
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