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The Route to Coastal Zone 

by Alison Mewett and William Manh 

MORE THAN HALF THE POPUI.AT/ON of 
Canada and the United States lives within 100 
kilmnetres of a coastline. Despite our improved 
scientific understanding of coastal environments, 
damage to property and the environment continues 
to rise as development presses into shorelands. 

In some areas conventional regulations 
such as setback restrictions have helped 
protect this environment, but they do not 
address the coastal zone as an operating 
system which differs significantly from 
place to place in its make-up and 
dynamics. 

In the Regional District of Comox
Strathcona on Vancouver Island, the only 
by-law specifically addressing the shoreline 
requires a construction setback of 15 
metres from the ocean high water mark -
unless a shoreline protection device is 
installed, in which case the setback can be 
reduced to 7.5 metres. This approach does 
not take into account such factors as 
shoreline composition, erosion or accretion. 
Moreover, the installation of shoreline 
protection devices often interferes with 
shore ecology, and may in fact accelerate 
erosion of neighbouring properties. 

Coastal zone management must recognize 
the processes and systems that shppe 
shorelines, just as watershed management 
must recognize stream systems and 
processes as the formative agents in 
drainage basins. Accordingly, we are 
attempting to formulate a coastal zone 
management program for the eastern 
shore of Vancouver Island, based on the 
configuration of the longshore sediment 
system - or what is commonly called the 
longshore drift system. Most longshore 
drift systems are long and complex, and do 
not lend themselves to planning and 
management schemes because of 
jurisdictional problems, among other 
things. But the systems in this region are 
relatively small-scale cells, with many 
covering only 4 to 5 kilometres of coastline 
and including one or two sediment source 
areas and a single sediment sink. Using 
these cells as the organizational 
framework, we have designed a program 
with three main objectives: 

1 to protect and maintain public resources; 
2 to protect the natural environment; and 
3 to limit liability exposure for both public 

and private property. 
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Low energy drift cells in the lee of Denman Island 

The methodology begins by subdividing 
the coast into longshore drift cells, each 
with three components: sediment source 
area(s), transport zone, and sediment 
sink(s) . Second, each cell is classed 
according to its relative energy level 
based on exposure to winter storm 
waves. Those protected by islands, for 
example, are low-energy, whereas those 
with exposure to the full force of 
southeasterly storm waves are high
energy. This is necessary to understanding 
potential aspects of shoreline change, 
such as the rate of erosion and shore 
retreat in sediment source areas. Within 
this framework the shoreline within each 
cell is classified, segment by segment, 
according to composition, morphology, 
and ecological productivity. 

Sediment Source Transport Zone Sediment Sink 
stream deltas sand , pebble sand spits 
eroding bluffs cobble beaches estuaries, bays, lagoons 
Representative features of a drift cell 
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The mapping layers are as follows: 

• Drift cells: delineating the drift cells, and 
defining the sediment source area(s), 
transport zone and sediment sink area(s) 
within each cell. 

• Exposure: estimating the relative energy 
level of each drift cell based on the 
exposure to the winds and waves 
responsible for most erosion and sedi
ment transport. In this region southeast
erly storms are overwhelmingly domi
nant. Each drift cell is rated as a high, 
medium or low-energy system. 

• Shore type: categorizing each segment 
within the drift cell based on its general 
form and composition. This involves rat
ing each segment based on its relative 
stability - that is, whether it is highly 
erodable (e.g. sand /gravel beach or 
bluff) or fairly stable (e.g. cobble /boul
der beach or rock shoreline) . 

• Ecology: categorizing each segment 
based on its ecological character, which 
is determined mainly by productivity 
and secondarily by habitat type. 
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Sources to Sinks: 
Management on Eastern Vancouver Island 

Finally a synthesis of each section can be 
determined by common typology to for
mulate the appropriate land use manage
ment guidelines, including appropriate 
setbacks for proposed land uses. 

Management policies are based on the 
following assumptions: 

1. Appropriate setbacks will help protect 
property values and reduce the need or 
desire for shoreline protection devices 
that often lead to the disruption of the 
longshore system and the destruction of 
the shoreline's biology. 

2. Disruption of the longshore system may 
result in the depletion of a highly valu
able recreation area such as a beach (a 
sink). 

3. A key method of protecting the natural 
shoreline biology is to maintain the nat
ural vegetation that provides food, 
shading, habitat, and erosion protection . 

It is assumed that, in general , source 
areas are retreating, sinks are accreting, 
and transport zones "wobble " (eroding 
and accreting at various times with no 
appreciable change over the long term). 

The actual rates of change for various 
shorelines will be documented using 
historical aerial photographs. This includes 
a review of each of the nine primary 
shoreline types: high-energy source, 
transport, and sink; medium-energy 
source, transport, and sink; and low
energy source, transport, and sink. 

The characteristics of these nine primary 
types are shown in the table below: 

Based on the above assumptions, the 
following examples of management 
policies may be proposed: 

1. Sediment source (erosion) shorelines 
The primary management pol icy for 
erosional shorelines is to ensure that 
sufficient development setbacks are 
maintained to discourage the need for 
property protection . A low-energy erosion 
beach is relatively stable; a construction 
setback of 7.5 metres may therefore be 
appropriate. On the other hand, a high
energy erosion beach is highly unstable, 
requiring a construction setback of 60 
metres or more depending on shore 
typology. 

2. Transport beaches 
The main management policy for trans
port shorelines is to discourage the 
impediment of sediment transport. This is 
less important in a low-energy system 
where there is little movement, but in a 
high-energy system it is critical in order to 
ensure that highly valued sinks such as 
Class I recreation beaches are not 
deprived of the sand of which they are 
composed . 

3. Sediment sink (accretion) beaches 
A low-energy sink is very stable and 
highly productive biologically. Therefore, a 
primary management policy is to protect 
this resource from damage of the kind 
inflicted by pollution . On the other hand, 
a high-energy sink is very dynamic, with 
relatively low biological productivity but a 
high recreation value. These areas are 
fairly scarce and should be protected from 
any development that would result in 
structural damage (e.g. protective berm). 

DRIFT CELL 
Sediment Source Transport Zone Sediment Sink 
Low-energy source: Low-energy transport: Low-energy sink: 
stable shoreline with little stable shoreline with little stable shoreline with slow 
or no erosion sediment transport accretion of fine 

sands/mud 

Medium-energy source: Medium-energy Medium-energy sink: 
moderately eroding transport: moderately accreting 
shoreline stable shoreline with shoreline with a sand 

moderate wobble beach 

High-energy source: High-energy transport: High-energy sink: 
highly unstable, often stable shoreline with unstable accreting 
retreating shoreline considerable wobble and shoreline with sand beach, 

sediment movement bars and/or spit 

This methodology offers an opportunity 
to create management policies that are 
responsive to the site, and to carry out 
shore resource protection based on 
coastal data that is generally available and 
comprehensible to decision-makers and 
the public. 
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