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Agenda

* Coastal Processes at Qualicum Beach
e Case Study (Property Scale): Qualicum Beach (Higson Crescent)

* Case Study (Community Scale): Qualicum Beach Seacroft/Higson Cr
Shoreline Conceptual Design




QB Shorelines

~ Little Qualicum River Estuary
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Note the wide upper beach in
historic photos.
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Figure 6: View of Shady Rest and Grandview Camp taken from Bluffs - circa 1930.
source: Qualicum Beach Historical and Museum Society

Credit: Qualicum Beach Waterfront Master Plan, Phase 1
Coastal Processes and Assessment Report, SNC-Lavalin, 2015




Coastal Processes

Aerial Image Qualicum Beach, 1932

Waves from NW

e AN S e
% Sediment supply §

from rivers &
eroding bluffs

....

Credit: Qualicum Beach Waterfront Master Plan, Phase 1
Coastal Processes and Assessment Report, SNC-Lavalin, 2015
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Coastal Processes - Erosion

Widespread construction of shoreline
seawalls and revetments from 1960’s
to 1990’s

.

Shoreline circa 1970’s. Provided by Bob Weir, Town
of Qualicum Beach



Presenter Notes
Presentation Notes
Widespread construction of seawalls along the QB shoreline in 1960’s to 1990’s. Significant erosion of finer materials upper beaches along sections of the shore. 


Shoreline
Protection

* Seawalls have small footprint
but vulnerable to overtopping
damage

e Can cause significant impacts
on beaches

* Loss of integrity from damage
can occur suddenly




Alternatives to Seawalls?

To protect against erosion, and reduce flood hazard.
Some examples:

 Beach Nourishments

 Cobble beaches

* Living shorelines (salt marsh, clam beds)
* Rock breakwaters

 Submerged reefs




Green Shores Program

STEWARDSHIPCENTRE
Guiding principles of Green Shores FOR BRITISH COLUMBIA

* Preserve or restore physical processes—the natural actions of water and

sediment movement that maintain healthy shorelines. Y

* Maintain or enhance habitat function and diversity along the shoreline. Il Ratings
. HOMES

* Prevent or reduce pollutants entering the aquatic environment. ﬁr..;;';;?;::;w” |

* Avoid or reduce cumulative impacts—small individual effects that add up to
large impacts on shoreline environments.

Seawalls do not support these principles...

nhc



Green Shores Program

A

STEWARDSHIPCENTRE

FOR BRITISH COLUMBIA

Credit 1.5: Soft Shore Protection or Enhancement . Yomeomr
To qualify for this credit, construct soft shore protection rather than hard shore ' '_ EI;da e

e Guide
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protection structures where shoreline erosion control is needed.

At Qualicum Beach, high wave energy and long-shore
transport present challenges.

Hence, a hybrid design is required that includes some
‘hard’ elements.

nhc



Case Study
Higson Crescent
Qualicum Beach
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Pre-Construction Photos (Higson Cr.
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Presenter Notes
Presentation Notes
Pre-construction site photos. Shoreline a mix of large concrete wall and rock armour. Homeowner noted that beach had lowered over time, exposing foundation of seawall. No fine sediments were present in large scale on upper beach. 


Hybrid Design (Higson Cr.) — Section View

Existing House Location

Main Floor Elevation @ 4.1 m
Property Raised to +4.6 m Elv near structures.

Grade and landscape to allow drainage away from house (into ocean and towards road).

Shoreline Vegetation and Landscaping
provides wave run-up attenuation.
Slopes towards beach for drainage.
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Presenter Notes
Presentation Notes
Design is adaptable to future SLR.


B
Hybrid Design (Higson Cr.) — Plan View
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Presenter Notes
Presentation Notes
Difficult to fit features within property lines (and this is a double lot). 
7:1 slope for beach necessitates distance offshore. Beach slope compromise on cost (vol) vs mild slope. 


Higson Crescent — Construction (2021
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Presenter Notes
Presentation Notes
Construction


Higson Crescent — Post Construction (2021



Presenter Notes
Presentation Notes
Post construction


Higson Crescent — Winter Storms



Presenter Notes
Presentation Notes
Storms Winter 2021/2022. These photos from a November storm (early in winter). Reshaping of beach occurring from storm waves. Neighbouring properties getting heavy wave runup and some flooding.


S
Higson Crescent — Post Winter Condition



Presenter Notes
Presentation Notes
Post winter project conditions. Note large woody debris deposited on beach and partially buried. At right, not loss of sediment on upper beach from reshaping. 


S
Higson Crescent — Post Winter Condition

Post Construction Monitoring
(Spring 2022)

* Overall project worked very
well

* Provided better protection
than adjacent seawalls.

e Beach profile is dynamic and
changes in pocket beach

NW side higher level of erosion
than anticipated for 1 year.

nhc



Presenter Notes
Presentation Notes
Note beach cusps in lee of detached breakwater. Beach profile is dynamic and reshapes. 


S
Higson Crescent — Post Winter Condition

Post Construction Monitoring (Spring 2022)

Properties on each side of project had
accretion of sediment on upper beach.

Good as project is allowing continuation of
sediment transport. Project is not isolated
from coastal processes.

Bad for homeowner if too much sediment is
lost...

Important to monitor and adjust to achieve
balance between retention and dynamic
processes

nhc



Presenter Notes
Presentation Notes
Loss of sediment from project area is depositing along upper beach at neighbours property. Evidence of long-shore transport to NW. 


Scale Problems

e Coastal processes of erosion,
sediment transport, and
deposition occur on larger
scale

* Small projects on property
scale are more sensitive to
boundary effects




Case Study
Concept Design
Seacroft-Higson
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Neighbourhood Scale Concept
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Presenter Notes
Presentation Notes
Moving along to the Green Shores design concepts


Neighbourhood Scale Concept

@  HHWMT = 1.57m —

STEWARDSHIPCENTRE
FOR BRITISH COLUMBIA

Green Shores Compatibility:

* Restores a more natural beach profile

* Restores ecological functions

* Enhances shoreline habitat

* Avoids cumulative impacts & easily expandable
* Increases resiliency to sea level rise

CHREST EL 3.0m RE-VEGETATION ZOMNE -
T -t 1.8m GRAVEL BEACH FILL —. -~ EXISTING GROUND
pwL=357m - _.— ARMOUR ROCK
= o HEADLAND
HHWLT = 2.17m T
P ‘£1 0
iz =  EXISTING SEAWALL T
— Ll T
s - “~ EXISTING RIPRAP (BURRIEDY)
T o EXISTING GROUMD T
I I I I I
30 25 20 15 10 5 -5 —10
G
5 4 RE-VEGETATION ZOME - . EXISTING GROUND L
£ T GRAVEL BEACH FILL —._ i
,
3T N -
> 4 BEACH SURFACE — N MIN 6.0 L
ELEV. MAY VARY . ~— EXISTING SEAWALL
I ) % -+
—= - EXISTING RIPRAP (BURRIED)
o T “— EXISTING GROUND T
~1 | | | |
20 15 10 5 -5 -10

* Protects properties from coastal flood hazards
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Section views of beach — headland system for Neighbourhood Scale at Qualicum Beach.

Top = beach cusp behind rock headland
Bottom = open beach between headlands
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Presenter Notes
Presentation Notes
In plan view, you can see there are approx. one headland for every two properties.
If you were to walk down the beach between the headlands, it would be similar to this upper section.
The lower section goes directly through the headlands, and passerbys would be able to walk by and sea over the headlands.


Closing thoughts

* Boundary effects are more pronounced at property scale project.
* Greater care needed in design

* Balance of sediment retention (control) and allowing coastal
processes

 Community (neighbourhood) scale projects are more in-line with
coastal process scale.

e Can achieve better economies of scale.

* More opportunities for a variety of design approaches




	Neighbourhood vs. Individual Property Scale Coastal Protection: A Case Study in Qualicum Beach, British Columbia
	

	Neighbourhood vs Individual Property Scale Coastal Protection��A Case Study in Qualicum Beach, BC
	Slide Number 2
	Slide Number 3
	QB Shorelines
	Slide Number 5
	Slide Number 6
	Shoreline Protection
	Alternatives to Seawalls?
	Green Shores Program
	Green Shores Program
	Case Study�Higson Crescent�Qualicum Beach
	Pre-Construction Photos (Higson Cr.)
	Hybrid Design (Higson Cr.) – Section View
	Hybrid Design (Higson Cr.) – Plan View
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Scale Problems
	Case Study�Concept Design Seacroft-Higson�
	Slide Number 23
	Slide Number 24
	Slide Number 25

