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1.0 Introduction

Diamond Head Consulting Ltd. (DHC) was retained to prepare an assessment of fire interface risks and
mitigation measures for the following proposed development.

Civic address: 44390 Bayview Road, Fraser Valley Regional District Electoral Area E
Legal Address: Lot 2 Plan NWP57252 Section 21, Township 3, Range 30.

Client name: Harrison Productions Inc.

Date of site visit: September 24, 2020

The overall objective of this report is to assess the potential wildfire threat and provide
recommendations and tools to reduce this threat to the development site. Specific goals for this project
are:

. To assess interface fuel hazards using an accepted fuel hazard assessment procedures and
present a summary of results

. To map the location of hazardous fuel types relative to the planned subdivision

. To identify mitigation or compensation measures that may be specified as development

permit or rezoning conditions including, but not limited to, recommendations for:
o Building materials
Establishing and maintaining defensible space

o) Improving suppression access

o Managing combustible construction debris

o FireSmart fuel treatments to mitigate hazard in existing landscapes and natural
areas

o FireSmart landscaping for the planned development as well as ongoing maintenance

of vegetation fuels

1.1 Site Planning Documents Reviewed

Diamond Head Consulting was provided with the following documentation from the client that provides
the basis for all comments and recommendations:

e Conceptual Plan — Bayview Film Studio and Retreat. 44390 Bayview Road, Lake Errock

Detailed architectural drawings were not available for review at the time of assessment. This preliminary
assessment will assume the buildings and landscape will follow the recommendations from this report.
Any changes to these site plans should be provided to Diamond Head Consulting so that this wildfire
report can be updated accordingly.
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1.2 Qualifications

Michael Harrhy is a Registered Professional Forester who has worked as an urban forestry consultant for
the past five years. In the past four years, Michael has been completing Wildfire DP Applications for a
variety of developments in Maple Ridge and North Vancouver. His experience with vegetation
management on a diverse portfolio of development and infrastructure projects makes him qualified to
undertake Wildfire Hazard Assessments.

Conor Corbett is a Registered Professional Forester with a decade of wildfire experience. Conor’s
experience as a supervisor with the Wildfire Branch has provided operational firefighting experience and
an understanding of fire behavior in various fuels. His graduate studies focused on community wildfire
planning and hazard abatement in British Columbia. Conor has been completing Wildfire DP Applications
for a variety of developments in Maple Ridge, North Vancouver, West Vancouver, and Chilliwack for the
past 3 years. This diverse experience has provided the background knowledge necessary to perform
Wildfire Hazard Assessments.
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2.0 Methodology

2.1 Field Review

Diamond Head Consulting Ltd. completed a field assessment of the natural areas within 200m of the
development site. In these areas detailed descriptions of the ecology and the fuel characteristics were
collected for each polygon. This data can be found in Appendix B. Data collected at each fuel plot
included:

e Biogeoclimatic classification

e Soil and humus characteristics

¢ Slope, aspect, and terrain classification

e Forest stand composition by layer (species, density, age, diameter, height, etc.)
e Vertical and horizontal stand structure

e Quantity and distribution of ladder fuels

e Composition and coverage of understory brush, herbs, and grasses

e Quantity and distribution of ground fuels by size class

A Wildfire Hazard Assessment has been completed using:

e Current forest fuel threat in and adjacent to the proposed development using the 2020 Wildfire
Threat Assessment Guide and Worksheets (MFLNRO, 2020)

2.2 Office Review

Diamond Head Consulting Ltd. completed an office review using the field data collected, site planning
documents (Section 1.1.), GIS parcel layers and orthophotography, and the FVRD’s online mapping tool
(https://maps.fvrd.ca/portal/home/). The following reference documents were also consulted to assess

hazard and develop appropriate recommendations:

e FireSmart Homeowners Manual (Partners in Protection and Province of BC, 2016)
e 2020 Wildfire Threat Assessment Guide and Worksheets (MFLNRO, 2020).
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3.0 Site Description

The subject site (Figure 1) is 44390 Bayview Road in the Fraser Valley Regional District, BC. The 5.26
hectare site is located on the slopes of Harrison Hill. The site is above a bay in the Harrison River, near its
confluence with the Fraser. The site has a moderate slope and a north aspect. A CN railroad forms the
north boundary of the site, downslope at the edge of the water. To the south the site’s forest continues
unbroken into the adjacent crown land. An existing dwelling is located on the western quarter of the
site. The dwelling is located on a flat bench which has been excavated out of the hillside. A narrow,
rough road traverses the slope and is the only other infrastructure present on the property.

Forests in the assessment area are a continuous stand of mature deciduous trees. The stand appears to
be homogenous until the height of the land on Harrison Hill. Mature bigleaf maple dominates the stand;
with a mix of bitter cherry, red alder, and paper birch occupying the intermediate and codominant
layers in the forest. Native conifers including western redcedar and Douglas fir are present in the forest
but are scattered and infrequent — less than 5% of the overall forest. Understory vegetation is
predominantly sword fern with some vine maple and salmon berry. Very little ladder fuel or coniferous
regeneration was observed. Overall, the vegetation in the assessment area has a low flammability.

Around the existing dwelling there are a few mature conifers at the forest’s edge. All of these conifers
are more than 30m from the existing building. Few fuels are found in landscape around the building,
which is either short grass, gravel, or wood mulch.

The proposed development (Error! Reference source not found.) is to redevelop the site into a studio
and retreat. The proposed studio will occupy the same space as the existing dwelling and have a larger
footprint. Most of the site will remain undeveloped.
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Figure 2: Photogrammetry of the site showing the local topography and the assessment area, roughly outlined
in red. The subject slope has northern aspect. Image courtesy of Google Earth.
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4.0 Hazardous Fuels and Wildfire Threat Assessment

4.1 Forest Fuel Types and Expected Fire Behaviour

Forested areas within approximately 200 m of the proposed development site were classified into the
fuel types mapped in Figure 3. There are no fuel classifications specific to the coastal region in the
Canadian Fire Behaviour Prediction System; instead, the site has been classified as the fuel type that
best represents the fire behavior potential of the forest types most accurately. Two fuel types were
identified and are described in Appendix 2. The plot characteristics are summarized in Appendix 1. Note
that a majority of the cleared areas are occupied by managed grass and/or pasture. These are not
considered potential fuel as management and grazing limits flammability.

6 23mo i
- DIAMOND HEAD  Fueltypes - A
Landscape level Eagand
44350 Bayview Road [ subjectiot Fuel Type
[ Proposed Studic D1

Date: September 25, 2020 o

‘Non-fuel Urban Matrix (House/Lawn/Driveway/R oad)

Figure 3: Assessment of fuels at a landscape level.
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Figure 4.Fuel type map. Note that the property lines are approximate and have been traced from other

documentation.
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4.2 Current Forest Fuel Threat Assessment

Each fuel type and distinct stand was assessed for wildfire threat using the Wildfire Urban Interface
worksheet (MFLNRO 2020). Based on this ranking system, most of the surrounding fuel types pose a low
wildfire threat to the subject site. Figure 5 outlines the wildfire threat in context with the preliminary
building plans for the subject property. The wildfire threat ratings and plot forms are summarized in
Appendix 1.

The fuels in the D1 fuel type found around the subject site have a low risk due primarily to the limited
flammability of the fuel. The lack of coniferous vegetation is the critical factor in determining the risk.
Slope and aspect are other factors that affect the wildfire risk. The slope is steep but the structure is
near the base of the slope, minimizing the likelihood of fire spreading from below. A northern aspect
typically results in cooler temperatures and higher moisture content in the vegetation.

A~ 2 Wildfire Threat e —— 15 A
¥ DIAMOND HEAD Eskisiig
44350 Bayview Road [ subiectlot  Wildfire Threat
< , [ Proposed studio Low
Date: September 25, 2020 100m Zone 2 Moderste
[ 2omzone2

10m Zone 1

Figure 5. Wildfire threat mapping and plot locations. Note that the property lines are approximate and have
been traced from other documentation.
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5.0 FireSmart Wildfire Threat Mitigation Recommendations

This section provides recommendations to mitigate the risk of wildfire to the proposed development
based on the current condition of hazardous fuels and wildfire threat, site planning documents,
FireSmart standards within the prioritized zones defined in the FireSmart Homeowners Manual
(Partners in Protection and Province of BC, 2016); Figure 6). All structures must be designed to mitigate
the risk of embers spotting; including specifications for roofing decking and landscaping. Structures that
are directly adjacent to forested areas require additional measures for exterior cladding and windows to
mitigate the risk of radiant heat.

IMPACT TO REDUCE RISK FROM WILDFIRE

OUTER YARD LARGE YARD OR NEIGHBOURHOOD

B e auun

ZONE 1 HOME / YARD - 10 metres ZONE 2 10-30 metres

Figure 6. FireSmart Priority Zones defined in the FireSmart Homeowners Manual (Partners in Protection and
Province of BC, 2016).

During a wildfire homes are ignited as a result of:

e Sparks or embers landing and accumulating on vulnerable surfaces such as roofs, verandas,
eaves, and openings. Embers can also land on or in nearby flammable materials such as bushes,
trees, or woodpiles causing a fire close to a structure.

e Extreme radiant heat from flames within 30 m of a structure that melts or ignites siding or
breaks windows.

e Direct flame from nearby flammable materials such as bushes, trees, or woodpiles.

The fire resistance of homes in the interface can be improved by achieving FireSmart standards for
building materials, ignition sources and combustible fuels within each of the three FireSmart Priority
Zones. If a wildfire does threaten the area, suppression capability is improved with good access,
defensible space and water supply. The following recommendations address:

e Building construction standards

e Site layout and servicing for defensible space and suppression
e Fuel hazard mitigation

e FireSmart landscaping

e Ongoing maintenance
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5.1 Building Construction and Siting

A goal of this report is to make recommendations to ensure that all interface structures are constructed
with materials that will resist ignition from radiant heat and/or ember showers from a wildfire event. A
landscape plan was not provided with the preliminary site plan. It is recommended that buildings either
be located 10m from the nearest forest edge, or modify the vegetation within 10m to reduce wildfire
hazard (See section 5.3 and 5.4).

It is critical that the structure be designed and built to meet the specifications required to achieve
FireSmart standards.

Roofing must have a Class A flame spread rating defined as “Class A roof coverings are not readily
flammable, are effective against severe fire exposures, and do not carry or communicate (i.e., spread)
fire”. ANSI/UL 790, "Tests for Fire Re-sistance of Roof Covering Materials," and ASTM E 108, "Standard
Test Methods for Fire Tests of Roof Coverings," are the fire-resistance capacity tests used to determine a
product's or roof assembly's classification. Any products that are certificated as Class A with an
"Assembly" requirement must have a project engineer or architect provide signed proof that the
product has been installed as per the specifications of the manufacturer.

Exterior siding must be fire resistant. (Stucco, brick, fibre cement boards/panels and poured concrete).
Untreated wood products do not meet this standard. Flame resistant coatings that require ongoing
maintenance or reapplication are not acceptable. Exterior wall assemblies that have exterior wood that
is untreated and rely on the interior wall for fire resistance are not acceptable. Wood products that have
permanent treatments or are naturally fire resistant can be accepted if product specifications and
certified testing is provided. Notwithstanding the recommendations in Table 1, all building must also
meet or exceed the requirements of the BC Building Code.
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Table 1. Recommendations for building construction.

Lots ‘ Recommendation
» All structures must be constructed of Class A or B rated roofing materials* as defined in the
2 current BC Building Code, as amended, must be used. Examples of typical Class A roofing
& products include (but are not limited to) asphalt shingles, metal, concrete tile, clay tile,
'r% ALL synthetic, slate and hybrid composite materials. Note: Wood shakes and shingles are not
) acceptable, unless certified to Class A or B.
5 Roofs have closed or screened gutters.
& Any spaces between roof decking and covering must be blocked.
Exterior doors and garage doors shall be constructed of non-combustible materials (i.e., metal
) clad, solid core wood or have a 20 minute fire protection rating), and must meet the
§ requirements of the North American Fenestration Standards (NAFS). Doors with glazing are
- treated as windows.
§ Skylights shall be tempered glass, multi-layer glazing or have a fire protection rating of not less
g than 20 minutes, and must meet the requirements of the NAFS.
_g Exterior cladding shall be constructed of ignition-resistant or non-combustible materials* such
= ALL as stucco, metal siding, brick, cement shingles, cement board, concrete block, poured
gﬁ concrete, concrete composite, rock and logs or heavy timber. Decorative construction
g features such as fascia, trim board materials and trim accents are exempted from this
8 requirement, to a maximum of 10% per elevation.
_’g Ensure that ignition-resistant materials extend from the foundation to the roof.
g Exterior windows and glazing shall be tempered glass, multi-layer glazing or have a fire
w protection rating of not less than 20 minutes, and must meet the requirements of the NAFS.
Openable windows shall be covered with non-combustible, corrosion resistant screens.
T All eaves and ventilation openings in exterior walls, roofs and soffits shall be covered with
o non-combustible, 3 millimetre corrosion-resistant wire mesh, or be designed to prevent flame
% 42 ALL or ember penetration into the structure (e.g., aluminium perforated soffits).
‘;{ g Eaves and soffits shall be constructed of ignition-resistant or non-combustible materials.
3
w
° Overhanging projections attached to buildings and their support (i.e., decks, balconies,
§ " porches, structural columns and beams) shall be constructed of or sheathed in ignition-
S5 resistant or non-combustible materials such as stucco, metal, brick, cement, concrete block,
"é 2 poured concrete, concrete composite, rock and logs or heavy timber.
°3 The underside of all exposed floors (i.e., underside of balconies, decks and porches) shall be
?;D § ALL sheathed or skirted the fire-resistant materials similar to those listed in the previous point. If
f,—:n % deck surfaces are slotted, provide access below for cleaning out litter accumulations.
_&“:’ § The underside of all cantilevered floors (i.e., bay windows, hutches, and window seats) shall
§ be protected with fire-resistant materials and have the floor system fire-blocked at the
o exterior wall plane.
E? Spark arrestor screens are required on all wood-burning appliances.
£ ALL
G
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Lots Recommendation

e Accessory buildings must meet the same building standards as the principal residence.

ALL

Accessory
Buildings

¢ The contractor should be familiar with the BC Wildfire Act and the current provincial
standards for wildfire suppression and have the appropriate tools on-site for the duration of
the project.

ALL * Prior to and during construction of houses, all waste construction materials including brush

and land clearing debris; needs to be cleaned up on a regular basis, to minimize the potential

risk. No combustible materials should be left at the completion of construction.

During Construction

* Rated roofing materials: Class A, B or C is a measure of the external spread of flame on a roof

surface. Tests are conducted using CAN/ULC S107M methods of fire tests of roof coverings, or equivalent. The best rating
achieved is Class A, which may be described as effective against severe fire exposure.

Non-combustible materials: means that a material meets the acceptance criteria of CAN/ULC 4-5114 (Standard Method of Test
for Determination of Non-combustibility in Building Materials), or other standard acceptable to the District

Ignition-resistant materials: means that a material meets the acceptance criteria of CAN/ULC-S101, (Fire Endurance Tests of
Building Construction and Materials), or other standard acceptable to the District

5.2 Site Layout and Servicing for Defensible Space and Suppression

Site design affects both the fire resistance of the development and, in the event a wildfire does occur,
the suppression capability and safety of first responders. Recommendations for site layout and servicing
are made in Table 2 to address:

e Building siting
e Separation between buildings

e Access
e Water supply

Table 2. Recommendations for site layout and servicing.

Feature Recommendation Anticipated

Deficiencies

Building Siting The immediate forest edge in this area is made up of generally None
deciduous species lowering the risk of fire spreading. A 10m fuel
free is recommended between buildings and forest edge

Separation between As per the FireSmart Manual (BC edition) accessory structures None
buildings within 10 m of house structures must have the same FireSmart
considerations as the primary building/ studio. Recommendations in
Table 1 must be followed to ensure all buildings achieve FireSmart

standards.
Access road passing The site is accessed by Bayview Road. There is ample room on the Current access road
width and turn- site for vehicles to turn around. However, the access road lacks may not
around distance width for passing, especially with larger emergency vehicles. accommodate

passing of vehicles
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Feature Recommendation Anticipated

Deficiencies
Water supply There are no hydrants that service the site. Consider providing We anticipate a
water service that can contribute to fire suppression. water supply
limitation.

5.3 Fuel Hazard Mitigation

Fuel treatments can effectively alter fire behavior and reduce wildfire threat when they:

e Reduce surface fuels

¢ Increase the height to the base of tree crowns
¢ Increase spacing between tree crowns

e Keep fire-resistant deciduous trees

Fuel management for forests on this site is not recommended. The forests are mostly a low wildfire
threat, with mostly low flammability deciduous trees. Wildfire hazard mitigation is best achieved
through FireSmart building materials and landscaping.

5.4 FireSmart Landscaping Recommendations

Landscaping and maintenance for the site should follow FireSmart principles (Ministry of Forests
Wildfire Management Branch, FireSmart Program). Planning and maintenance on each lot should follow
the priority zone 1 (<10m from structures) guidelines outlined in the FireSmart program. The goal in
priority zone 1 is to remove hazardous fuels and convert vegetation to fire resistant species. Table 3
contains recommendations for landscaping and maintenance.

Table 3. Requirements for Landscaping.

Feature Recommendations

Planting e Remove all highly flammable vegetation and other combustibles from around
the building. Note the forest edge currently host several mature confiners. If the
proposed building is closer than 10m to the trees, prune the trees so that no part
is closer than 10m from the building, and/or prune the lower limbs to raise the
height of the lowest branches

* No conifer trees should be planted within 10m of any buildings.

e Landscaping should incorporate species that are fire resistant. These types of
plants tend to have moist, supple leaves with low amounts of sap or resin. They
also have a tendency not to accumulate dead material. A list of fire resistant
plants and trees can be found at the FireSmart Canada website®.

e Ensure that vegetation will not grow to touch or overhang buildings.

¢ No vegetation should be placed within 10 m of glazed openings unless there are
solid shutters to cover the glazing.

e lIrrigation sprinklers should be installed in landscaping.

Maintenance ¢ Grass should be kept mowed to 10 centimeters or less and watered regularly
during the summer months.

e Ground litter and downed trees should be removed regularly and prior to the fire
season.
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5.5 Ongoing Maintenance

To ensure that FireSmart standards are maintained, periodic re-treatment or maintenance is

recommended in Table 4.

Table 4. Recommendations for ongoing maintenance.

Recommendation Anticipated
Deficiencies
o Regularly remove debris from roofs, gutters and beneath overhanging | None
projections.
o Grass and landscaping should be kept mowed to 10 cm or less and
watered regularly during the summer months.
o Landscaping should be irrigated during the summer months.
: o Remove any local accumulations of woody or combustible material
5 Homeowners (e.g., no woodpile or yard waste accumulations)
S 8., .
o Remove any over mature, dead or dying shrubs and trees.
o Plant only fire resistant trees and shrubs. A list of fire resistant plants
and trees can be found at the fire smart canada website
(https://www.FireSmartcanada.ca/images/uploads/resources/FireSma
rt-Guide-to-Lanscaping.pdf).
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6.0 Future Condition FireSmart Structure and Hazard Assessment

The forms below provide an assessment of the proposed development using the FireSmart Structure
and Hazard Assessment form. The scoring has been calculated for the proposed studio. Assessment
ratings are made assuming that the recommendations outlined in Section 5 are adhered to and
incorporates deficiencies anticipated in Section 5.

Table 5. FireSmart Structure and Hazard Assessment Form.

RATING FOR
PROPOSED

DEV.

Home/10 m Criteria Rating
Options

] Metal, clay tile, asphalt shingle or ULC rated shakes 0
What type of roofing (may be affected by the condition of your roof) 0
material do you have?
Unrated Wood Shakes 30
No needles, leaves or other combustible materials 0
How clean is your A scattering of needles and leaves 2 2
roof?
Clogged gutters and extensive leaves 3
Non-combustible material, stucco, metal siding or 0
What is the exterior of brick 0
your home built of ? Logs of heavy timbers 1
Wood, vinyl siding or wood shakes 6
Tempered glass in all doors/windows 0
Double-pane glass - small/medium (smaller than 1 1
metre x 1 metre)
How fire-resistantare  Double-pane glass - large (greater than 1 metre x 1 2
your windows and metre) 2
doors? Single-pane glass - small/medium (smaller than 1 2
metre x 1 metre)
Single-pane glass - large (greater than 1 metre x 1 4
metre)
Closed eaves, vents screened with 3-millimetre wire 0
Are your eaves closed  mesh
d t
Up andyour vents Closed eaves, vents without mesh 1 0
screened?
Open eaves, vents not screened 6
Have you sheathed-in  Sheathed with fire-resistant materials 0
the underside of your Sheathed with combustible materials 2 0
balcony, deck, porch
or open foundation? Not sheathed 6
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Building is located on the bottom or lower portion 0
Is your home set back of a hill

from the edge of a 0
slope?

Building is located on the mid to upper portion of a 6
hill or the crest of a hill

0 0 OR 4

RATING FOR
PROPOSED
DEV.
YARD/10-30 m Criteria Rating Options
Deciduous trees 0
Mixed wood trees (deciduous and 10
What type of forest conifer) 10
surrounds your home?
Conifer trees separated 10
Conifer trees continuous 30
Well-drained lawn or non-combustible 0

What kind of surface landscaping material

vegetation grows within ~_Uncut grass or shrubs >
10-30 metres of your Scattered twigs, branches and tree 5 5
home and around your needles on the ground
I,
buildings: Abundant twigs, branches and tree 30

needles on the ground

None within 10-30 metres 0

Are there shrubs and low

branches (within 2 Scattered within 10- 30 metres of

metres of the ground) in buildings 0
the Surrounding forest? Abundant within 10-30 metres of 30
buildings

ZONE 2 YARD SCORE 15
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TOTAL SCORE RATING FOR
PROPOSED

DEV.

ZONE 1/ Home and

Yard 10 metres from home

ZONE 2 / Yard

TOTAL 19

Following the recommendations in this report will achieve a FireSmart hazard score of Low for the
proposed building. Note that the existing dwelling and yard follows the FireSmart guidelines and is a
good example of a successful implementation of the guidelines.

7.0 Final Remarks

Diamond Head Consulting was given the subdivision plan with no specific information on building
materials and the landscape plan. The information provided was used to develop recommendations for
wildfire risk mitigation that can be incorporated into future detailed plans for the development.

Following the recommendations in this report will ensure that the development is consistent with
FireSmart standards. If the recommendations made within this report are followed, wildfire risk to life
and property will be substantially reduced. The recommendation within this report does not guarantee
that the site or structures are safe from wildfire, only that the risk level of the site is within acceptable
standards and that fire hazards have been identified and appropriate mitigation measures taken.

If there are any questions or concerns as to the contents of this report, please contact us at any time.

Sincerely,

NN

Michael Harrhy, B.Sc., MSFM

Registered Professional Forester

ISA Certified Arborist (PN-8025A)

ISA Tree Risk Assessment Qualified (TRAQ)
BC Wildlife and Danger Tree Assessor
Biologist in Training
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Appendix1 Wildland Urban Interface Plots

e Plot locations o R T I
- DIAMOND HEAD o A
44350 Bayview Road : Subject Lot Fuel Type
Pr ed Studi D1
Date: September 25, 2020 ;]] wmms o i
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c—l
[ 1omzone1 O WildfreThrest Rating Plots

Figure 7. Wildfire Threat Plots. Note that the property lines are approximate and have been traced from other documentation.

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



Wildfire Threat Assessment Worksheet - Fuel Setting Scoring

Location

Assessor

Crown species composition (species %)

Plot 94

MH

Date

Mbe0 Dr20 Vb20 Fd* cw*

Wildfire Threat Assessment Worksheet - Fuel Setting Scoring

Location

Assessor

Crown species composition (species %)

Plot 95

MWH

Date

VbS50 mb50 dr*

Component/subcomponent PULLDOWMNS SCORE Component/subcomponent PULLDOWNS SCORE

Depth of organic layer | 1-<5 | 3 Depth of organic layer | 1-<5 | 3
Surface and ladder fuel [.1-3m in height) Surface and ladder fuel {.1-3m in height)

surface fuel composition deciducus shrubs 4 Surface fuel composition deciduous shrubs 4

Dead and down material Dead and down material

continuity (<7cm) Scattered <10% coverage continuity (<7cm) Scattered <10% coverage

Ladder fuel compaosition Deciduous Ladder fuel composition Deciduous

Ladder fuel horizontal Ladder fuel horizontal

continuity Sparse <10% coverage 2 continuity Absent 0

Stems/ha (understory) <200 2 stems/ha (understory) <300 2

Stand structure and compostion {[dominant and co-dominant)

Stand structure and compostion {dominant and co-dominant)

Deciduous (=25%

Deciduous (<25%

Overstory composition/CBH conifer) o Overstory composition/CBH conifer) ]
Crown closure 41-60% 2 Crown closure 41-60% 2
Fuel strata gap 6-9 3 Fuel strata gap 6-9 3
Stems/ha (overstory) 401-600 2 stems/ha (overstory) 401-600 2
Dead and dying (% of dominant | Standing dead/partial Dead and dying (3% of dominant | Standing dead/partial

and co-dominant stems) down <20% 2 and co-dominant stems) down 21-50% El
Comments: TOTAL 24 Comments: TOTAL 25

RATING LOW RATING LOW

Mostly mature big leaf maple with intermediate cherry alder and birch. Few scattered

Douglas fir. Morth aspect 30 to 40 degree slope.
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Dominant big leaf maple with uniform intermediate cherry and alder. No conifers.
Understory all sword fern. No ladder fuels. Plot is on small bench with north aspect.
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Wildfire Threat Assessment Worksheet - Fuel Setting Scoring

Lecation

Assessor

Crown species composition (species %)

Plot 96

MH

Date

Mb30 Dr5 Hws

Component,/subcomponent PULLDOWNS SCORE

Depth of organic layer | 1-<5 3
Surface and ladder fuel (.1-3m in height)

Surface fuel composition deciduous shrubs 4

Dead and down material

continuity (<7cm) Scattered <10% coverage

Ladder fuel composition Deciduous

Ladder fuel horizontal

continuity Absent o

Stems,/ha (understory) <900 2

Stand structure and compostion (dominant and co-dominant)

Deciducus (<25%

Overstory composition/CBH conifer) o
Crown closure 41-60% 2
Fuel strata gap 6-9 3
Stems,/ha [overstory) 401-600 2
Dead and dying (% of dominant | Standing dead/partial

and co-dominant stems) down 21-50% 5
Comments: TOTAL 25

RATING LOW

Dominant and codominant big leaf maple with spare intermediates. Understary all
sword fern. No ladder fuels. Plot on slope above existing dwelling.
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Threat Rating Category

Low 0-43
Moderate 44-59
High 60-72
Extreme 73-110
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Appendix 2 Fuel Type Descriptions

FUEL TYPE D1 - DECIDUOUS DOMINATED STANDS

The northern slope of Harrision Hill appears to be a unbroken forest with a D1 fuel type. The forest is

predominantly bigleaf maple with smaller components of birch, cherry, and red alder. Coniferous trees

are present but very infrequent. The ground cover is mostly sword fern and vine maple. D1 fuel types

have a low flammability and would not support a fast spreading, high intensity wildfire. D1 stands pose a

low wildfire risk and are expected to act as fuel breaks decreasing the overall wildfire threat to the site.

Table 6 outlines the general stand characteristics of D1 stands.

Table 6. D1 general stand characteristics

conifer (stems/ha)

Characteristic Level Description

Surface fuel continuity (% cover): Low 20-40% cover

Vegetation fuel composition Low Herbs and deciduous shrubs

Fine woody debris continuity (<=7cm) (% cover) | Low Scattered, <10% coverage

Large woody debris Continuity (>=7cm) (% Low-Med | 10-25% coverage

cover)

Live conifer canopy closure (%) Very low | <20% crown closure

Live deciduous closure (%) Very low | >80% or <40% coniferous crown closure
Live and dead conifer crown height (m) Very low | 5m+ or <20% conifer crown closure

Live and dead suppressed and understory Very Low | 0-500 stems/ha
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Photo 1. Ground cover and understory in the assessment area is mostly sword fern and vine maple - this
vegetation has low flammability.

Photo 2. Crowns of the deciduous stand. This stand type is homogenous across the assessment area.
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Photo 3: A large, vegetation-free buffer has been cleared on the site. Coniferous trees like the cedar in the
background are scattered across the site and generally isolated.

A )

Photo 4: The canopy of the forest typically has 40-60% closure.
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23



Photo 5: Viewing the existing dwelling from above
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Appendix 3 Generic Description of Coastal Fuel Types

The current Canadian Forest Fire Behavior Prediction (FBP) System does not include coastal forests in
their fuel type descriptions. These fuel types reflect stand conditions that were modeled to predict fire
behavior potential. On the coast the fuel type that most closely represents forest stand structure and
conditions has been used. The following fuel types are the most common interpretations used on the
coast.

C5 — Uniform Second Growth Conifer Stand — Moderate Risk

This fuel type is characterized by mature second growth stands dominated by western redcedar (Thuja
plicata) and western hemlock (Tsuga heterophylla). There can be small component of dominant
Douglas-fir (Pseudotsuga menziesii) in the overstory. This fuel type is moderately dense (500-1000 stems
per ha) and has a high crown base height of 10 to 15m. The understory is of moderate density, usually
consisting of western redcedar and western hemlock regeneration. The ground fuel component consists
of moderately dense fine fuel layer (>7cm) and a low percent cover of large woody debris (>7cm). It
takes a large amount of energy to create a crown fire.

C5 Fuel Type

C3 — Multistoried Second Growth Conifer Stand — High Risk

This fuel type is characterized by a uniform mature second growth conifer dominated stand. This stand
consists of mature western redcedar (Thuja plicata) and western hemlock (Tsuga heterophylla). There is
also a minor component of dominant Douglas-fir (Pseudotsuga menziesii) in the stand. Compared to a
C5 stand, a C3 stand is more densely stocked (1000-2000 stems per ha) and there is a lower crown base
height (usually 4-8 m). The understory is more densely stocked with western redcedar and western
hemlock. The ground fuel component consists of moderately dense fine fuel layer (>7cm) and a low
percent cover of large woody debris (>7cm). A crown fire in a C3 stand takes less energy to create than a
C5 stand.
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C3 Fuel Type

M2 — Mature Stands Consisting of a mix of Conifer and Deciduous Trees — Low to Moderate Risk

This fuel type consists of a mixed conifer and deciduous tree type. This stand is not uniform in structure
and is composed of a wide variety of species. These may include and not limited to: western redcedar
(Thuja plicata), western hemlock (Tsuga heterophylla), Douglas-fir (Pseudotsuga menziesii), red alder
(Alnus rubra), bigleaf maple (Acer macrophyllum), and paper birch (Betula papyrifera).

These stands usually consist of less than a 70% of conifer trees, reducing the wildfire risk. There is
usually a low crown height (5m) and a high percentage of ladder fuels. There is a high percent cover of
suppressed trees, but they are usually composed of deciduous species.

D1 - Deciduous Dominated Stands — Low Risk

This fuel type is dominated by deciduous trees consisting mostly of red alder (Alnus rubra), bigleaf
maple (Acer macrophyllum), and paper birch (Betula papyrifera). D1 stand structure is not uniform with
a wide variety of tree ages. There is a well-developed shrub layer, but is mostly composed of low-
flammable species. Crown fires are not expected because of the deciduous fuel type. D1 stands on the
coast can be used as fuel buffers as they present a low wildfire risk.
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C4 - Uniform Densely Stocked Conifer Stand

This fuel type is rare within the lower mainland as it is mostly defined by densely stocked lodgepole pine
(Pinus contorta). This fuel type can be found more towards Squamish and Pemberton. Some small
densely stocked western redcedar (Thuja plicata), western hemlock (Tsuga heterophylla), and Sitka
spruce (Picea sitchensis) can be found in the Lower Mainland, but these stands are often isolated and
small. Stands are densely stocked, (approximately 10,000-30,000 stems/ha) with a large quantity of fine
and large woody debris. These stands are characterized as having vertical and horizontal fuel continuity.
The shrub community in this stand is of very low density.
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Appendix 4 Additional Fire Behaviour and Fuel Treatment Resources

Agee, James K. 1993. Fire Ecology of the Pacific Northwest. Island Press. Covelo, California.

Agee, J.K. 1996. The influence of forest structure on fire behavior. Presented at the 17th Annual Forest
Vegetation Management Conference, Redding CA, January 16-18, 1996.

Agee, J.K., G. Bahro, M.A Finney, P.N. Omin, D.B. Sapsis, C.N. Skinner, J.W. van Wagtendonk, and C.P.
Weatherspoon. 2000. The use of shaded fuelbreaks in landscape fire management. Forest Ecology and
Management 127 (2000):55-66

Agee, J.K. and M.H. Huff. 1986. Structure and process goals for vegetation in wilderness areas. Pages 17-
25 in Lucas, R.C. compiler. Proceedings-National wilderness research conference: current research, 23-
26 July 1985, Fort Collins, Colorado, USA. USDA Forest Service General Technical Report INT-212.

Arno, S.F., 1980. Forest fire history in the northern Rockies. Journal of Forestry. 78: 460-465.

Brown, R. 2000. Thinning, Fire and Forest Restoration: A science-based approach for national forests in
the interior northwest. for Defenders of Wildlife. West Linn, Oregon.

Graham, Russel T., Dr. Sarah McCaffrey, and Dr. Theresa B. Jain. 2004. Science Basis for Changing Forest
Structure to Modify Wildfire Behavior and Severity. U.S. Department of Agriculture Forest Service.
RMRS-GTR-120.

Graham, Russel T., A. Harvey, T.B. Jain and J.R. Tonn. 1999. The Effects of Thinning and Similar Stand
Treatments on Fire Behavior in Western Forests. USDA Forest Service General Technical Report PNW-
GTR-463.

Ingalsbee, Timothy. 2004. American Lands proposal for fuels reduction and restoration.
URL: http://www.kettlerange.org/salvagelogging/Ingalsbee-restoration.html

Meidinger, D. Pojar, J.1991. Ecosystems of British Columbia. BC Ministry of Forests, Research Branch.
Victoria, BC.
URL: http://www.for.gov.bc.ca/hfd/pubs/Docs/Srs/SRseries.htm

National Fire Protection Association. 2013. NFPA 1144. Standard for Reducing Structure Ignition Hazards
from Wildland Fire.

National Fire Protection Association. 2013. NFPA 1141. Standard for Fire Protection Infrastructure for
Land Developments in Suburban and Rural Areas.

Pacific Northwest Research Station. Science Update. Issue 7. June 2004. Retrieved Nov. 2004.
URL: http://www.fs.fed.us/pnw/pubs/science-update-7.pdf

3559 Commercial Street, Vancouver B.C. V5N 4E8 | T 604-733-4886 28


http://www.kettlerange.org/salvagelogging/Ingalsbee-restoration.html
http://www.for.gov.bc.ca/hfd/pubs/Docs/Srs/SRseries.htm
http://www.fs.fed.us/pnw/pubs/science-update-7.pdf

Appendix 5 Limitations

1. Except as expressly set out in this report and in these Assumptions and Limiting Conditions,
Diamond Head Consulting Ltd. (“Diamond Head”) makes no guarantee, representation or
warranty (express or implied) with regard to: this report; the findings, conclusions and
recommendations contained herein; or the work referred to herein.

2. This report has been prepared, and the work undertaken in connection herewith has been
conducted, by Diamond Head for the “Client” as stated in the report 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 other than the Client, or by
the Client for any purpose other than the purpose(s) set out in this report, 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, expenses,
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 any person as a result of the use of or reliance on this report or the
work referred to herein. The copying, distribution or publication of this report (except for the
internal use of the Client) without the express written permission of Diamond Head (which
consent may be withheld in Diamond Head’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.

3. The findings, conclusions and recommendations made in this report reflect Diamond Head’s
best professional judgment in light of the information available at the time of preparation.
This report has been prepared in a manner consistent with the level of care and skill normally
exercised by arborists currently practicing under similar conditions in a similar geographic
area and for specific application to the trees subject to this report as at the date of this
report. Except as expressly stated in this report, the findings, conclusions and
recommendations set out in this report are valid for the day on which the assessment leading
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 expressly 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”, including without limitation
structural defects, scars, decay, fungal fruiting bodies, evidence of insect attack, discoloured 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; and the inspection is limited to visual examination of
such Conditions and trees without dissection, excavation, probing or coring. While every effort has been
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made to ensure that the trees recommended for retention are both healthy and safe, no guarantees,

representations or warranties are made (express or implied) that those trees will remain standing or will

not fail. The Client acknowledges that it is both professionally and practically impossible to predict with
absolute certainty the behaviour 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.

4,

Nothing in this report is intended to constitute or provide a legal opinion, and Diamond Head
expressly disclaims any responsibility for matters legal in nature (including, without
limitation, matters relating to title and ownership of real or personal property and matters
relating to cultural and heritage values). Diamond Head makes no guarantee, representation
or warranty (express or implied) as to the requirements of or compliance with applicable
laws, rules, regulations, or policies established by federal, provincial, local government or
First Nations 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 Government Bodies in
effect from time to time) referred to in this report may be expected over time. As a result,
modifications to the findings, conclusions and recommendations in this report may be
necessary. Diamond Head expressly excludes any duty to provide any such modification if any
such regulatory standard is revised.

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

In preparing this 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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