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Recommendations: 
 
THAT the Information Report, “Village of Lions Bay OCP Amendment – Development Permit Areas” 
be received.  
AND THAT a public information and consultation meeting be scheduled for January 30, 2018 at 7:00 
p.m. at Broughton Hall, Lions Bay.  
 
Attachments: 

1. Cordilleran Geoscience report titled “The Village of Lions Bay, Natural Hazards 
Development Permit Area Strategy: Coastal, Creek and Hillslope Hazards” and dated 
January 4, 2018; 

2. Draft OCP amendment schedule to incorporate Development Permit Areas. 
 

Background: 
 
Lions Bay is a community susceptible to a variety of natural hazards and has a history of significant 
events, including events involving loss of life. Hazards potentially impacting Lions Bay include 
landslide, landslip, rockfall, erosion, debris flows, debris torrents, coastal flooding and wildfire.  
 
Following the debris torrent events of the early 1980s, Thurber Engineering prepared a report on 
behalf of the Province which looked at stream hazards in Howe Sound, including Lions Bay. The 
Thurber report formed the basis for Provincial construction of infrastructure designed to mitigate 
future flood risk.  Since then, while many “site specific” geotechnical engineering reports have 
been prepared in conjunction with building permit applications, a reconnaissance level of 
technical analysis of terrain hazards has never been undertaken.   
 
In conjunction with the recent zoning bylaw update, reference to Development Permits (DPs) was 
removed from zoning, as Development Permit Areas must be established in the Official 
Community Plan. At the direction of Council, staff put out an RFP and in early fall 2017, a 
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consultant (Cordilleran Geoscience, Attachment 1) was retained to provide an assessment of 
natural hazards affecting the Village of Lions Bay.  Based on the report prepared by Cordilleran 
Geoscience, a draft amendment to the OCP bylaw has been prepared (Attachment 2) to designate 
Development Permit Areas (DPAs) and provide guidelines in the OCP related to the issuance of 
DPs. The priority is to establish DPAs for protection of development from hazardous conditions. 
 
The primary objectives of the hazards assessment study project were to: 

a) conduct a review and update of any existing geotechnical information, reports or 
studies pertaining to Lions Bay available to the consultant;  

b) develop DPA descriptions and a map, including the rationale and guidelines for land 
alteration, building construction and subdivision; and 

c) utilize the latest version of the APEGBC “Guidelines for Landslide Assessments for 
Proposed Residential Developments in BC” and the BC Building Code. 

 
Four broad categories of Development Permit Area are proposed: Coastal Zone Hazards, Creek 
Hazards, Slope Hazards and Wildfire Hazards.  Cordilleran Geoscience undertook the technical 
assessment to define the boundaries and recommended guidelines for the first three proposed 
DPA’s while the Planning Consultant prepared the Wildfire Hazard DPA based on the 2007 Lions Bay 
Community Wildfire Protection Plan prepared by Blackwell and Associates and current best 
municipal practice. For each DP category, the justification for the designation as a development 
permit area is provided, the extent of the DP area is described (and mapped) and guidelines relating 
to development within the DP area are provided.   
 
Next Steps:  
 
1. Schedule a public information/consultation meeting for January 30, 2018 
2. Consideration of first and second reading – February 6th 
3. Advertise Public Hearing in local papers per Local Government Act 
4. Public Hearing on February 22nd 
5. Consideration of 3rd reading and adoption on March 6th. 

 
Communication Plan: Schedule public information and consultation meeting. 



Schedule A 
Village of Lions Bay Official Community Plan Designation Bylaw  

No. 408, 2008, Amendment Bylaw No. 525, 2018 
 
10.0 Development Permit Areas 
 
10.1 General Requirements 
 

10.1.1 Introduction 

The draft technical study titled “The Municipality of the Village of Lions Bay, Natural 
Hazards Development Permit Area Strategy: Coastal, Creek and Hillslope Hazards” 
prepared by Cordilleran Geoscience on December 19, 2017 (the “Cordilleran Report”, 
available at ---), identifies land potentially subject to natural hazards.  The study notes 
that in Lions Bay, given the steep terrain and the coastal maritime setting there are a 
number of geohazards that may affect the community, including coastal hazards, creek 
hazards and hillslope hazards. A Community Wildfire Protection Plan was prepared for 
the Village of Lions Bay and it forms the basis for the Wildfire Hazard Development 
Permit Area. 

The goal of the DPA boundary delineation is to categorise natural hazards by landform 
type and/or process domain. The Cordilleran Report identifies potential hazards and 
assesses the potential reach of these hazards. The likelihood or magnitude of possible 
hazards is not explicitly estimated, as that is the role and responsibility of site specific 
studies or recommended further work.  

The following sections outline the proposed development permit area (DPA) framework 
for natural hazard areas in the Village of Lions Bay, based on the hazards identified and 
assessed in the Cordilleran Report. A generalized, process-based approach to DPA 
delineation is used, with four main categories: 

 DPA 1, Coastal Zone Hazards (flooding and erosion); 
 DPA 2, Creek Hazards (alluvial fans; ravines, small creeks);  
 DPA 3, Slope Hazards (Open-slope failures, rockfall, and seismic slope stability); and 

 DPA 4, Wildfire Hazard 

Coastal zone hazards (DPA 1) include flooding and erosion from a combination of 
processes including tides, storm surge, wave action and sea level rise. Creek hazards 
include residual debris flow hazards on creeks that have flood control works (DPA 2A - 
Alberta, Harvey and Magnesia Creeks) and flooding and debris flow on a smaller creek 
(DPA 2B – Lions Brook).  Also included under creek hazards are hazards associated with 



creek ravines (DPA 2C) such as erosion and ravine wall landslide.  Three categories of 
slope hazard have been identified – open slope failures (DPA 3A), rockfall hazards (DPA 
3B) and areas with steep slopes >30% (DPA 3C).  

In determining the DPA boundaries for the hazard categories, it is recognized that there 
is inherent uncertainty in the frequency-magnitude data upon which the DPA categories 
have been based, as well as uncertainty in the extent of influence of possible hazards. 
Therefore, DPA boundaries were drawn conservatively so as not to exclude terrain that 
could be affected by the range of magnitudes considered within future studies. While 
boundaries are drawn from the high-resolution LIDAR-derived mapping products, for 
proposed development purposes, surveys and professional assessment(s) may be 
needed to confirm lot layout, natural features, and setback determination on a site-
specific basis (e.g., top of ravine vs. setbacks). 

 
10.1.2 Designation of Development Permit Areas 

 Under the authority of section 488 (1) (b) of the Local Government Act, the areas 
outlined on Maps 2-9 are designated as Development Permit Areas as follows: 

DPA 1, Map 3: Coastal Zone Hazards (flooding and erosion); 
DPA 2, Maps 4, 5, and 6: Creek Hazards (alluvial fans; ravines, small creeks); and 
DPA 3, Maps 7, 8, and 9: Slope Hazards (Open-slope failures, rockfall, and seismic slope 
stability); and 

  DPA 4, Wildfire Hazard  (all land within the boundaries of the Village of Lions Bay). 
 

 10.1.3 Activities that Require a Development Permit 

In a Development Permit Area: 

 1. land within the area must not be subdivided; 
2.  construction of, addition to or alteration of a building or other structure must 

not be  started; 
3. land within the area must not be altered; 

unless the owner first obtains a development permit or an exemption under 
section 3 applies. 

 For the purpose of this section,    

4. construction of, addition to or alteration of a building or other structure 
includes, but is not limited to:  

 i. new building construction;  



 ii. building additions and alterations, including alterations to exterior 
 materials;  
iii. construction of, addition to or alteration of accessory buildings and 

structures, including pools, hot tubs, sheds and other structures; or 
 iv.  construction of, addition to or alteration of retaining walls;  

v. in the case of a wildfire development permit area, replacement of a roof; 
and 
 

5. alteration of land includes, but is not limited to: 
i. site clearing or removal of vegetation; 
ii. landscaping, including planting and clearing; 
iii. site grading; 
iv. tree removal;  
v. placement of fill, or disturbance of soils, rocks or other native materials;   
vi. creation of impervious and semi-impervious surfaces (such as patios and 

driveways); 
vii. installation, construction or alteration of flood protection or erosion 

protection works. 
 

10.1.4 Exemptions 

The following activities are exempt from the requirement to obtain a development 
permit: 

1. public works and services and maintenance activities carried out by, or on behalf 
of, the Village, and approved by the CAO; 

2.  non-structural repairs or renovations (including roof repairs but not roof 
replacements) to a structure;  

3.  replacement or repair of an existing deck, provided that the location and 
dimensions do not change; 

4.  construction of an accessory building of less than 10 square metres permitted by 
the Zoning Bylaw provided that the accessory building is located outside any 
potential slope hazard area and at least 10 metres away from the crest of any 
steep slope, and provided that no removal of trees or placement of fill will be 
required; 

5.  where the proposed construction involves a structural change, addition or 
renovation to existing conforming or lawfully non-conforming buildings or 



structures, provided that the footprint of the building or structure is not 
expanded, and provided that it does not involve any alteration of land; 

6. routine maintenance of existing landscaping and lawn areas; 

7.  habitat creation, streamside restoration or similar habitat enhancement works in 
accordance with Village of Lions Bay bylaws and a plan approved by the CAO; or 

8. planting of vegetation, except for the planting of trees within 10 metres of the 
top of a steep slope or within 10 metres of any part of a building containing a 
dwelling; 

9. setbacks may be reduced where coastal zone or riparian area regulation setbacks 
would preclude development on a lot provided that reports by qualified 
registered engineering and/or environmental professionals be supplied to 
support any exemption and/or variance; 

10. emergency procedures to prevent, control or reduce erosion, or other 
immediate threats to life and property provided they are undertaken in 
accordance with the provincial Water Act and Wildlife Act and the Federal 
Fisheries Act, and are reported to the Village of Lions Bay. 

 

10.1.5 Delegation of Authority 

 The authority to issue a development permit is delegated to the Chief Administrative 
Officer of the Village of Lions Bay.  

10.1.6 Expectations for professional scope and reporting 

1.  All professional reports pertaining to Development Permit Areas should be 
consistent with applicable professional practice guidelines and their various 
report requirements, and provincial regulations, including but not exclusive to 
the list below: 

i.  Flood Hazard Area Land Use Management Guidelines (WLAP 2004); 
ii.  Guidelines for Legislated Landslide Assessments for Residential 

Developments in BC (2008, 2010); 
iii.  Guidelines for Legislated Flood Assessments in a Changing Climate in BC 

(2012, 2017); 
iv.  Riparian Areas Regulation; 
v.  BC Building Code; and 
vi,  Worksafe BC. 

 



2.  Where applicable, a report by a qualified registered professional should include 
the following: 

i. Report name and date; 
ii. Client information; 
iii. Qualified registered professional information (training, experience, 

insurance); 
iv. Property information (legal and civic); 
v. Description of development proposal; 
vi. Review of relevant Village of Lions Bay bylaws and other statutory 

requirements; 
vii. Review of background information (site-specific and overview archived & 

provided by Lions Bay and others); 
viii. Description of geologic and geomorphic setting; 
ix. Description of field work conducted on and, if required, beyond the 

proposed development; 
x. Identification of natural hazards or other hazards identified in 

background reports and field work. Includes also a description of all 
potential hazards and rationale for excluding some; 

xi. For all hazards, separate and in aggregate, analyses of the georisk 
affecting the proposed development and evaluation against the Village of 
Lions Bay safety policy; 

xii. Discusses the effect of changed conditions to slope stability caused by the 
project, by future potential natural factors or land-use (fire, forestry) or 
climate change; 

xiii. Discusses uncertainties and describes any residual risk that would 
remain; 

xiv. States that “the land may be used safely for the use intended” with siting 
constraints, protectives measures or restrictive covenant, as stipulated in 
the report.  

xv. Provides technically justified siting constraints or protective measures, as 
required; 

xvi. Provides implementation steps for the identified structural mitigation 
works (in terms of design, construction and approval). Where protective 
works are recommended, the report must identify where follow up field 
verification is required to ensure conformance to design. 

xvii. Provides site plan and other mapping required to show hazards affecting, 
minimum scale 1:5000; 



xviii. Provides maps, illustrations and diagrams to illustrate risk scenarios 
referred to in the Report; 

xix. Recommends restrictive covenants registered against the property title 
that pertain to geo-hazards, as required; 

xx. Provides permission to Village of Lions Bay to include the Report in the 
online geo-hazard report library (as background information, not for 
other parties to rely); 

xxi. Provides time limitation or condition statement to describe extent the 
Village of Lions Bay may rely on the Report for development approvals, 
and when resubmittal is recommended; 

xxii. Provides an assurance statement (after APEGBC 2010, 2012); 
xxiii. Signed and sealed by coordinating qualified registered professional. 

 

3.  For sites located within multiple Hazard DPAs: a coordinated approach between 
the respective qualified registered professionals will be required to ensure 
recommended prescriptions do not conflict and the overall project objectives are 
successfully met. 

4.  Where a report by a qualified registered professional identifies protective works 
or measures to mitigate hazard(s) affecting a lot, those works or measures must 
not transfer risk to any other lots. 

 

  



10.2 DPA 1 – Coastal Zone Hazards (Map 3) 

10.2.1 Justification 

Ocean front land in the Village of Lions Bay is subject to hazards such as flooding of low-
lying terrain, erosion and instability of oceanfront slopes.  Coastal zone hazards are 
expected to be exacerbated over the coming decades by sea level rise.  DPA 1 is 
intended to designate sites that should be assessed by a qualified registered 
professional to address coastal flood hazards, but does not preclude development. For 
Coastal Zone Hazards, year 2100 high water mark (HWM), and site specific factors such 
as wave effects, storm surge , shoreline erosion, shore face stability and associated 
setbacks should be considered. 

10.2.2 Extent 

DPA 1 extends from the existing natural boundary of the sea to the 8 metres CGD 
(Canadian Geodetic Datum) and is outlined on Map 3. The 8 metre level is 
conservatively selected to represent the future Flood Construction Level (FCL). DPA 1 
includes all lots fronting the ocean within the Village of Lions Bay.  

10.2.3 Background 

In the Village of Lions Bay, many steep slopes into the sea are rock controlled or are fill 
slopes below the railway line. These are not a stability concern for residential 
development. Most lots on surficial materials are located on bouldery debris fan 
deposits of Magnesia, Alberta and Harvey Creeks, and while the shorefronts may be 
steepened to 70-80% by wave attack, the sea scarp is not tall (<6 m) and materials are 
coarse and relatively resistant to erosion at the timescale of the life of a structure (e.g., 
100-years).  

The sites most vulnerable to erosion are those low-lying areas at the south end of 
Brunswick Beach Road, where housing has been developed on a gravel tombolo that has 
linked a small rock outcrop with the mainland. The beach gravels forming the tombolo 
stand just above the HWM, being formed by storm waves, and the terrain between the 
north and south facing beaches is slightly lower, just at the high water mark (HWM). 
Future breaching and erosion of these beach ridges places all these low-lying areas at 
risk. 

10.2.4 Guidelines 

1. Within DPA 1, development applications shall include a coastal flood hazard 
assessment prepared by a qualified registered professional to define the year 
2100 shoreline position and the derived flood construction level, appropriate 
setback and any necessary mitigation work. Provincial guidance refers to a 15 m 



ocean setback, while Village of Lions Bay applies a 7.5 m coastal setback. Siting 
could be further constrained by consideration of potential erosion. A factor of 
safety analysis may also be required to support foundation design and determine 
building setbacks from escarpment crests. 

2. Where a lot does not have sufficient area to accommodate a dwelling under 
these siting conditions, a variance may be included in the development permit to 
relax setback requirements.  This will need to be determined on a site by site 
basis, and reports by qualified registered engineering and/or environmental 
professionals would be required to support any variance. 

 

 

 

  



10.3 DPA 2 - Creek Hazards 

10.3.1 Justification 

In the Village of Lions Bay, DPA 2, Creek Hazards includes consideration of flooding, 
debris flooding and debris flow from both large creeks with existing debris flow hazard 
mitigation, hazards from unmitigated creeks and, for ravines, ravine escarpment slope 
stability and consideration of creek hazards. The debris flow mitigated channels 
(Magnesia, Alberta and Harvey) each have unique site conditions (watershed area, 
ruggedness, geomorphic condition) and are best treated individually. Similarly, the 
smaller unmitigated channels cannot be treated in a uniform way as in some cases their 
natural channels are within ravines (parts of Battani and Rundle), or in contrast may be 
unconfined by ravines and completely diverted from their natural course to bypass 
residences (lower Lions Brook)  or captured in part by the residential drainage network 
of ditches, culverts and storm sewers (upper School Yard Creek).  

10.3.2 DPA 2A- Mitigated Debris Fans 

10.3.2.1 Extent 

DPA 2A is shown on Map 4 and includes land on the formerly active portion of 
the Magnesia Creek fan and the composite Alberta/Harvey Creek fans that could 
be affected should existing mitigation structures become overwhelmed by a 
large, rare event. 

10.3.2.2 Guidelines 

All development within DPA 2A must be supplied with appropriate flood 
proofing against potential overland flows by establishing an FCL a minimum of 1 
m above finished grade and construction using concrete reinforced foundation 
to the FCL (WLAP 2004). House foundations should be designed to mitigate the 
possibility of water ingress, requiring habitable space to be located above FCLs, 
or suitable tanking of habitable space below FCLs. 

10.3.3 DPA 2B - Lions Brook Fan 

10.3.3.1 Justification 

DPA 2B is vulnerable to debris flow and stream flooding including channel 
shifting. Should the diverted channel jump its banks, then the flow could further 
erode the gullies downslope, causing similar instability and impacts to lots 
downslope as that experienced in 1972, while minor sedimentation at the point 



of the 1972 diversion could redirect the creek back into its natural channel 
affecting housing at the fan apex. Moreover, a debris flow could directly impact 
several houses near the apex. In either of these scenarios, water and debris 
could spread throughout the DPA in unpredictable ways. 

10.3.3.2 Extent 

DPA 2B captures the entire Lions Brook fan including areas vulnerable to flooding 
and slope instability in case of misalignment of the diverted channel as outlined 
on Map 5.  

10.3.3.3 Guidelines 

1. Until comprehensive mitigation of the Lions Brook fan hazard is in place, 
Village of Lions Bay will require debris flood and debris flow assessment 
by a qualified registered professional, with consideration for earthquake 
triggered landslides from slopes above, failure of excessive and 
irretrievable road spoil sites, open-slope slides, misaligned drainage and 
local instability caused by misdirected water. In addition, covenants 
detailing the landslide risk shall be attached to title. 

2. At a minimum, as per development on alluvial fans (WLAP 2004), house 
foundations should be designed to withstand debris flood impacts with 
concrete steel reinforced foundations, and by mitigating the possibility of 
water ingress by lift. This involves the establishment of a flood 
construction level (FCL) a minimum of 1 m above finished grade, 
requiring habitable space to be located above, or with suitable tanking of 
habitable space below.  

 

10.3.4 DPA 2C – Ravines 

10.3.4.1 Justification 

Ravines are landforms associated with creeks that have become incised into 
bedrock or thick deposits of surficial material. Typically, there is an abrupt slope 
break from adjacent terrain onto a steep erosional slope that may be susceptible 
to landslides. At the toe of slope there may or may not be a floodplain between 
the toe and the creek’s natural boundary. Since ravines are inherently associated 
with creeks, they are included within creek hazards.  

 



10.3.4.2 Extent 

Ravine areas have been defined following provincial Riparian Area Regulation 
(RAR) criteria and using ravine crest lines mapped on LIDAR. DPA 2C is outlined 
on Map 6.  To be consistent with the Riparian Assessment Regulations, RAR 
definitions are followed: 

Ravine: a narrow, steep-sided valley that is commonly eroded by running 
water and has an average grade on either side greater than 3:1 measured 
between the high water mark of the watercourse contained in the valley 
and the top of the valley bank, being the point nearest the watercourse 
beyond which the average grade is less than 3:1 over a horizontal distance 
of at least 15 m measured perpendicularly to the watercourse; a narrow 
ravine is a ravine less than 60 m wide, and a wide ravine is a ravine with a 
width of 60 m or more. 

Top of the Ravine Bank: the first significant break in a ravine slope where 
the break occurs such that the grade beyond the break is flatter than 3:1 
for a minimum distance of 15 m measured perpendicularly from the break, 
and the break does not include a bench within the ravine that could be 
developed. 

A 30 m setback from ravine crests defines the area that falls within DPA 2C. This 
DPA captures Battani and Rundle Creeks, and the ravines upstream of fan apices 
on Magnesia, Alberta and Harvey Creeks. 

10.3.4.4 Guidelines 

1. A minimum 15 m setback from the ravine crest is suggested for all 
development.  

2. For ravines that are deeper than 15 m, the setback from ravine crest 
should be 30 m, or a specialist report from an appropriately qualified 
registered professional is required to reduce the setback according to 
creek flood and debris flow hazard, factor of safety and/or riparian area 
regulation. 

3. Seismic slope stability assessments will be required to assess factor of 
safety for ravine escarpment slopes and foundation stability near the 
slope crest.  

4. Where lots are located within ravine sidewalls, the Village of Lions Bay 
will require a landslide assessment for properties affected by ravine 



sidewalls, and FCL based on flood, debris flood and debris flow 
assessments for affecting creeks. 

5. A qualified registered professional’s report shall include the following:  

i. a recommendation of required setback from the ravine crest, and 
a demonstration of suitability for the proposed use;  

ii. a field definition of the required setback from the top of a ravine 
or other steep slope; and  

iii. the required setback to top of bank and recommendations 
relating to construction design requirements for the above 
development activities, on-site storm water drainage 
management, on-site sewage disposal and other appropriate land 
use recommendations. 

 

10.4 DPA 3 - Slope Hazards 

10.4.1 Justification 

Three sub-categories of slope hazards that present a risk to people and property are 
identified: open-slope failures, rockfall hazards, and slopes greater than 30 percent. 

Open-slope landslides (DPA 3A) typically involve fragmented bedrock, organic debris, 
and mineral sediment. A typical slide is triggered by rockfall from a bluff, by windthrow 
of large trees on a steep slope, or by slab failure of a weathered soil veneer. The 
headscarp failure plane is typically >60%, but sometimes as low as 40%, or less. Typical, 
or generic steep terrain where landslide initiation is most likely has 60-120% slope, and 
is overlain by a veneer/blanket of till/colluvium. Natural factors that contribute to the 
failure rate are wetter climate, higher frequency of extreme rainfall, gullied or 
escarpment landforms, increasing soil moisture, aspect, and fine grained sediments. 
Regional storms with severe localised precipitation cells may trigger numerous events. 
The initial slip then impacts timber downslope clearing a swath through the forest, and 
may be very destructive to infrastructure. Slide types may be differentiated as open-
slope, gullied types (headwall, sidewall, channel), road-related, or single track versus 
multiple track events. 

Rockfall hazard (DPA 3B) is the falling, bouncing and rolling of detached rock fragments 
from cliffs and steep slopes. Over time, rockfall material may form a veneer/blanket or 
apron of material below a source bluff. These deposits are known as scree or talus. 
Volumes can range from individual blocks to 100s or 1000s of cubic metres.  Natural 



rockfall source areas are readily identified by slope thematic mapping, keying into slope 
areas with >70% slopes, and especially bluffs with slopes >90%.  

Various guidelines and precedents set by other jurisdictions require a DPA category 
based on simple slope class. DPA 3C is a slope based development permit area 
concerned with stability of foundations, excavations, fill slopes, the existence of very 
local rockfall and/or slide hazards, and with water control. 

10.4.2 General Guidelines for Development on Land Subject to a Potential Slope 
Hazard 

The following guidelines apply in DPAs 3A, 3B and 3C: 

1.  Applicants may be required to provide a preliminary assessment report and 
detailed assessment report prepared by a qualified registered professional. 

2. Some background information on potential slope hazards in some areas is 
available through the report by Cordilleran Geoscience titled The Municipality of 
the Village of Lions Bay, Natural Hazards Development Permit Area Strategy: 
Coastal, Creek and Hillslope Hazards. 
The information in this report should be referenced as part of any development 
permit application.  

3.  Development should minimize any alterations to steep slopes, and the 
development should be designed to reflect the site rather than altering the site 
to reflect the development. 

4.  Terracing of land should be avoided or minimized and landscaping should follow 
the natural contours of the land. 

5.  Buildings and structures and landscaping should be located as far as reasonably 
possible from steep slopes or channel discharge/runoff points at the base of 
slopes. 

6.  Potential slope hazard areas should remain free of development, or, if that is not 
possible, then:   

i. appropriate mitigation measures shall be identified to reduce risk to an 
acceptable level;  

ii.  risk for both the subject property and any adjacent or nearby lands 
should be addressed; and  



iii.  conditions (for example conditions relating to the permitted uses, density 
or scale of building) shall be imposed as necessary to reduce potential 
hazard to acceptable levels,  

as determined by a qualified registered professional in a preliminary assessment 
or detailed assessment report.  

7.  Stepped and articulated building forms that integrate and reflect the natural site 
contours and slope conditions should be used, and large unbroken building 
masses that are unsuitable for sloped conditions should be avoided. 

8.  The construction of structures, pathways/trails, driveways, utilities, drainage 
facilities, septic fields, swimming pools, hot tubs, ponds, landscaping or other 
uses at or near the top or base of steep slopes should be avoided. A minimum 
ten metre buffer area from the top or base of any steep slope should be 
maintained free of development except as otherwise recommended by a 
qualified registered professional. On very steep slopes, this buffer area should be 
increased. 

9.  Vegetation should be maintained and/or reinstated on the slopes and within any 
buffer zone above the slopes to filter and absorb water and minimize erosion. 

10.  No fill, including yard clippings, excavated material, sand or soil, should be 
placed within ten metres of the top of slopes or along pre-existing drainage 
channels. This applies to ravine slopes as well. 

11.  The base of slopes shall not be undercut for building, landscaping or other 
purposes except in accordance with the recommendations of a qualified 
registered professional and a permit issued under this section. 

12.  For homes at the base of slopes, it is preferable for bedrooms to be constructed 
on the downslope side of the home. 

13.  Large single plane retaining walls should be avoided, where possible. Where 
retaining walls are necessary, smaller sections of retaining wall should be used. 
Any retaining structures in steeply sloped areas must be designed by a qualified 
registered professional. 

14.  Disturbed slopes should be reinforced and revegetated, especially where gullied 
or where bare soil is exposed. Planting should be done in accordance with the 
recommendations of a Landscape Architect or qualified registered Professional 
Forester, and a permit issued by the Village of Lions Bay. 

15.  Native species, including trees, shrubs and other plants, should be used for any 
new planting. 



16.  Any structural mitigation measures must be designed by a qualified registered 
professional. 

17.  Water should be diverted away from slopes, yards and structures in a controlled 
manner and ponding should be avoided near slopes.  

18.  Flow should be contained by capturing roof and pavement drainage. 

19.  Property, roof drainage and landscaping should be designed and maintained to 
shed water away from slopes (especially steep slopes). 

20. Buildings shall be connected to a storm drainage system, infiltration pit, or 
alternative method, approved by the Village of Lions Bay. 

21. Concentrated water (such as roof drainage) shall be discharged to the storm 
drainage system or, where there is no storm drainage system available, be 
managed by an alternative method approved by the Village of Lions Bay and not 
over sloped lands. 

22.  The extent of paved or hard-surfaced areas should be limited, and absorbent or 
permeable surfaces should be used instead to encourage infiltration where 
appropriate and reduce runoff. 

23.  Lots should be graded so water is directed toward the street and away from 
slopes. 

24. Where applicable, a report by a qualified registered professional may include the 
following: 

i. For slope hazards, description of the magnitude and frequency of the 
hazards, and risk assessment, including evaluation against life safety 
thresholds established by the Village of Lions Bay. This also applies for 
creek hazards 

ii. If required by the risk assessment, then siting constraints and/or design 
of protective measures. Siting constraints, may include consideration of 
locations to minimize exposure to upslope hazards (local highs; sheltering 
behind topographic features), and/or the establishment of setbacks from 
the crests and/or toes of steep slopes. Protective measures may include 
aspects of foundation design, lift of habitable space, barrier walls and 
other measures. However, protection for a given lot must not transfer 
risk to other lots. For this reason, area wide protection measures might 
be considered by Village of Lions Bay. 



iii. For stability of slopes on or about the proposed development site, 
assessment of slope failure modes and limiting factors of safety, and 
stability during seismic events. Seismic slope analysis requires 
comparatively detailed knowledge of subsurface bedrock, soil and 
groundwater conditions. The required factor of safety calculation 
references many data sources, including (but not limited to): 

a. seismic hazard maps and reports; 
b. ground motion data; 
c. seismic Site Class; and 
d. modal magnitude values of the design earthquake. 

Assessment of shallow groundwater conditions and the anticipated 
effects of infiltration pits, footing drains, etc., on local slope stability may 
also be necessary. 

10.4.3 Landslide Safety Policy  

For all landslide hazards, the Village of Lions Bay adopts a landslide safety policy that 
employs Landslide Risk Assessment for upslope hazards potentially affecting a site, and 
seismic slope stability for foundation soils, engineered slopes and adjacent slopes as 
determined relevant by the qualified registered professional. Risk assessments may be 
qualitative or quantitative in nature. As part of the risk assessment approach, a 
minimum landslide magnitude to consider is the 1:500-year event, but larger events up 
to the 1:2450-year earthquake triggered landslide may be considered where deemed 
appropriate by the qualified registered professional. Reference should be made to 
section 9.4 of the Cordilleran Geoscience report dated December 19, 2017.  

10.4.4 DPA 3A - Open-slope Landslides 

10.4.4.1 Extent 

Open-slope landslide hazard areas within DPA 3A are identified on Map 7. 

10.4.4.2 Guidelines 

In DPA 3A, a report by a qualified registered professional should consider the 
following in addition to the guidelines at 10.4.2: 

1. Description of the magnitude and frequency of the hazards, risk 
assessment, including evaluation against life safety thresholds 
established by Village of Lions Bay. 



2.  If required by risk assessment, then siting constraints and/or design of 
protective measures may be required. Siting constraints, may include 
consideration of locations to minimize exposure to upslope hazards (local 
highs; sheltering behind topographic features), and/or the establishment 
of setbacks from the crests and/or toes of steep slopes. Protective 
measures may include aspects of foundation design, lift of habitable 
space, barrier walls and other measures.  

3.   For stability of slopes on or about the proposed development site, 
assessment of slope failure modes and limiting factors of safety, and 
stability during seismic events. Seismic slope analysis requires 
comparatively detailed knowledge of subsurface bedrock, soil and 
groundwater conditions. The required factor of safety calculation 
references many data sources, including (but not limited to): 

i.  seismic hazard maps and reports; 
ii.  ground motion data; 
iii.  seismic Site Class; and 
iv.  modal magnitude values of the design earthquake. 

4. Assessment of shallow groundwater conditions and the anticipated 
effects of infiltration pits, footing drains, etc., on local slope stability. 

5. Other items  

i.  include slope profiles with documentation of the limits of slope 
instability, 

ii.  include a field definition of the siting constraint or required 
setback from the toe/top of steep slope, ravine crest or riparian 
area, 

iii.  consider appropriate land-use recommendations such as 
restrictions on tree cutting, surface drainage, filling and 
excavation. 

iv.  as required by legislation, all flood and landslide hazard reports by 
qualified registered professionals must state that “the land may 
be used safely for the use intended” with siting constraints or 
protectives measures, as stipulated in the report.  

v.  a Save Harmless Covenant will be required to be placed on the 
land title, worded in favour of Village of Lions Bay. 



10.4.5 DPA 3B - Rockfall 

10.4.5.1 Extent 

The DPA 3B area is drawn by projecting a 27.50 rockfall shadow angle from the 
base of the rock avalanche scarp between Magnesia and Alberta Creeks, and 
from other small scattered bluffs in above Lions Bay. In the case of the former, 
since the rock avalanche headscarp is located high above the Village, and since 
the cliffs are tall and potential rockfall volumes are reasonably large (e.g., 10s – 
1000s m3), the reach of these events extends far downslope, almost reaching the 
highway in the vicinity of Schoolyard Creek. Elsewhere, the smaller and lower 
elevation bluffs, result in less extensive reach of potential rockfall.  DPA 3B is 
outlined on Map 8. 

10.4.5.2 Guideline 

In DPA 3B, a report by a qualified registered professional shall be prepared that 
includes the following in addition to the guidelines at 10.4.2: 

1. rockfall risk, assessments;  

2. characterisation of 500-year rockfall, or larger; and 

3. rockfall modelling to aid design of protection measures if required. 

Rockfall source areas requiring assessment may exist on a property or far 
upslope. 

10.4.6 DPA 3C - Slopes >30% 

10.4.6.1 Extent 

1. Consistent with Part 20.78 of the Worksafe BC Occupational Health and 
Safety Regulation (BC Reg. 296/97) regulation, DPA 3C applies to areas 
where natural average ground slope is >30%. 

2. Under the current guidelines for assessment of slope hazards developed 
by the Association of Professional Engineers and Geoscientists BC (2010), 
seismic-initiated slope instability needs to be considered.  Part 20.78 of 
the OHS Regulation states that excavation work must be done in 
accordance with the written instructions of a qualified registered 
professional if:  

(i)  the excavation is more than 6 m (20 ft) deep, 

(ii)  an improvement or structure is adjacent to the excavation, 



(iii)  the excavation is subject to vibration or hydrostatic pressure likely 
to result in ground movement hazardous to workers, or 

(iv)  the ground slopes away from the edge of the excavation at an 
angle steeper than a ratio of 3 horizontal to 1 vertical. 

Most areas in Village of Lions Bay have average slopes >30% and require hillslope 
excavation and fill slope construction to develop building sites.  

3. Areas like the tennis courts and school parking are expansive flat areas, 
but they are built in part on fill, and included in DPA 3C. Small areas of 
gentle terrain exist along Bayview Road toward Mountainview Drive, but 
most lots encompass some areas of steeper slope. Thus, these areas are 
included in the DPA.  

10.4.6.2 Guidelines 

1. A Risk Assessment by a qualified registered professional including 
evaluation against life safety thresholds established by Village of Lions 
Bay may be required. 

2. If required by the risk assessment, then siting constraints should be 
assessed and/or design of protective measures undertaken. Siting 
constraints, may include consideration of locations to minimize exposure 
to upslope hazards (local highs; sheltering behind topographic features), 
and/or the establishment of setbacks from the crests and/or toes of 
steep slopes. Protective measures may include aspects of foundation 
design, lift of habitable space, barrier walls and other measures.  

3. Protection for a given lot must not transfer risk to other lots.  

 

10.5 DPA 4 - Wildfire Hazard 

10.5.1 Justification 

A Wildfire Risk Management System (WRMS) was developed by B.A. Blackwell and 
Associates in 2007 as pert of the Village of Lions Bay Community Wildfire Protection 
Plan (CWPP).  The WRMS identified the core area of the Village as being at moderate to 
high risk from wildfire.  The entire Village of Lions Bay is identified in the CWPP as being 
a high vulnerability interface area at risk from “spotting”. The Community Wildfire 
Protection Plan noted that public safety, and many of the important values, facilities and 
structures, may be severely impacted by a major fire in the Village.  

 



10.5.2 Extent 

All land within the Village of Lions Bay is designated as DPA 4. 

10.5.3 Guidelines 

1. The following fire resistive materials and construction practices shall be required 
for all subject developments in the Wildfire Hazard DPA: 

i.  fire retardant roofing materials should be used, and asphalt or metal 
roofing should be given preference; 

ii.  decks, porches and balconies should be sheathed with fire resistive 
materials; 

iii.  all eaves, attics, roof vents and openings under floors should be screened 
to prevent the accumulation of combustible material, using 3mm, non-
combustible wire mesh, and vent assemblies should use fire shutters or 
baffles; 

iv.  exterior walls should be sheathed with fire resistive materials; 

v.  fire-resistive decking materials, such as solid composite decking materials 
or fire-resistive treated wood, should be used; 

vi.  all windows should be tempered or double-glazed to reduce heat and 
protect against wind and debris that can break windows and allow fire to 
enter the building or structure; 

vii.  all chimneys and wood-burning appliances should have approved spark 
arrestors; and 

viii.  building design and construction should generally be consistent with the 
highest current wildfire protection standards published by the National 
Fire Protection Association or any similar, successor or replacement body 
that may exist from time to time. 

2. The following landscape conditions shall be required in respect of development 
in, or within 10 metres of, a new building or structure requiring a building 
permit: 

i. wildfire risk mitigation and landscaping should be designed and installed 
to protect, conserve and enhance natural features of the site; 

ii.  if removal of trees or vegetation is deemed necessary by the qualified 
registered professional for the purpose of reducing wildfire risk, Village of 



Lions Bay approval is required, and replacement trees or vegetation may 
be required by the Village; and 

iii.  if deemed necessary by the qualified registered professional for the 
purpose of reducing wildfire risk, a defensible space of at least 10 metres 
should be managed around buildings and structures with the goal of 
eliminating fuel and combustible debris, reducing risks from approaching 
wildfire and reducing the potential for building fires to spread to the 
forest, and the required defensible space may be larger in areas of 
sloping ground where fire behaviour creates greater risk. 
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