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May i 8, 2007 

City of Victoria 
#1 Centennial Square 
Victoria, B.C. 
VBW 1P6 

File : i 4-1 2-78 

Attn.: Mr. Peter Sparanese 

Dear Peter: 

DALLAS ROAD S 
REMEDIATION 

As requested, this letter presents ual remedial options that can be 
ccurred in early January 2007 on 

Road and Cook Street. 
considered to remediate 
the till cliffs located south 

Use of this report is subject 
The reader's a 
essential that 

1. 

nt of General Conditions. 
< e conditions as it is considered 
interpretation of this report. 

low Dallas· Road, directly south of the Cook 
along this section of the shoreline are comprised of 
fill overlying dense, silty sand till. A pedestrian 

is ldlmed near the crest of the slope, and a pedestrian 
ch is located to the east of the slide area. 

On Jan , the slide area was examined from the beach at the base of 
the cliff. at this location is estimated io be about 12 m high, and the 
main · failure about 10m wide (See Figure 1-1). Two minor slide areas 
immediately adjacent to the main failure are considered to be part of the same 
event. Debris that has deposited at the base of the slope is saturated and soft. 
The colluvium and till exposed in the upper portion of the slide is near vertical for 
about 4 m and then flattens to a slope of approximately 0.5 horizontal to 1 vertical. 
The toe of the debris extends approximately 7 m onto the beach and is about 
0.6 m thick at the toe. 

The preliminary assessment recommended limiting public access to the top of the 
slide area, controlling seepage from a broken clay pipe, and remediating the slope 

l~ to reduce further regression . 
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Following the preliminary assessment, Thurber Engineering Ltd. was requested to 
provide remediation options for consideration by the City of Victoria. 

2. REMEDIATION CRITERIA 

We understand that, due to the nature of the park 
completed at the site must address public conce 

users, any remediation 
issues such as: 

• aesthetic appearance; 
• environmental acceptance; 
• public safety; 
• preservation of park and in 
• natural regression 

We understand that the 
possible and not signifi 
would include integration 
works required to address 
aesthetically pleasing manner 

3. 

ld be as naturally looking as 
djacent cliffs. Preferred solutions 

as well as 'hard' engineering 
concerns in as eco-friendly, 

,- n of this area consists of two components, 

cliffs along Dallas Road is caused primarily by wave 
the slope. Protection of the toe of the slope is 
cing continued undermining and regression of the 

b) on in place, the upper portion of the slope (above the wave 
can either be allowed to regress back to a natural slope angle 

to match the existing cliffs as best as. possible. 

Alternative remedial options for toe protection and slope rehabilitation are 
discussed in the following sections. 

3.1 Toe Protection 

The beach in this area is subject to high energy wave and tidal action which 
continually erodes the base of the cliffs. This undermining causes destabilization 
of the slopes, resulting in continual slumping and regression of the shoreline. If 
this section of the shoreline is to be preserved, the on-going toe erosion must be 
addressed. 

Client: City of Victoria 
FileNo. 14-12·78 
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Shoreline protection often consists of 'hard ' engineering solutions such as 
installation of concrete retaining walls or rip-rap berms to protect the soils at the 
toe of the slope from erosion. These types of so _· , ns are often not visually 
appealing, but they are well understood, pr ._, .~ solutions requ iring low 
maintenance. The aesthetics of a rip-rap ber ,uld be improved by including 
additional features such as a viewing platfor · · es. Planting on the rip-rap 
slope can also be attempted , however thi~. ·. · Jng some of the voids in 
the rip-rap with soil which may be wash 

Sacrificial Berms 

Construction of a sacrificial, granular 
considered. However, ~ .. berm wo 
replenishment of the gran~~ The ma 
be reduced if some form 
(see Figure 3-1 ). The 
as natural as p 
resistant 

toe of the sbpe could also be 
uire regular maintenance (i. e. 

ce of the berm material could 
below the berm material 
suitably graded to appear 

material would be more erosion 

reduce the impact of waves at the toe of 
d design of these reefs requires involvement 

slope is suitably protected from on-going erosion, several 
for dealing with or treating the upper slope of the sl ide area. 

discussed below. 

Natural Regression of the Slope 

The upper slope could be allowed to regress to its natural angle (angle of repose). 
The long term natural slope would likely be in the order of 1.5H: 1 V (34°), 

. extending from the top of the berm (or retaining wall) . 

The existing footpath and drainage infrastructure with in this zone of future erosion 
would have to be relocated towards Dallas Road . 

Client: 
Fi le No. 
E file: 

City of Victoria 
14-12-76 
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With toe protection, the regression of the upper slope to its final configuration 
could take many years. 

Anchored Mesh Slope 

Anchored mesh slopes could be used to stabilize 
Figure 3-2). The system consists of placing a hi 
slope and anchoring it with soil anchors. 

These systems usually include a growing 
promote re-vegetation of the slope. Th 
to some degree on the steepness of 
re-vegetation is successfu l, the 
remediation specialist would be reqUI 

Wattle Fencing 

steep upper slope (see 
gth steel mesh over the 

en the soil and mesh to 
getation will depend 

en in Figure 3-2, if 
Input of a bio-

' n. 

masses (see Figure 3-3), and Wattle fences have also b 
could be considered in the fl 
steep portion of tb.a.slide area 
to stabilize 
natural ang 

at this site. If the upper 
fencing could possibly be used 

pper mteep portion could be cut back to a 
re wattle fencing. 

reshaping 
(see Figure 
existing slope. 

Other Options 

ld be required for this design. 

re-build the slide area. There are a variety of MSE 
, use of wire baskets with a growing medium could be 

, vegetation growth (see Figure 3-4) . 

be shaped to match the existing slopes, however some 
·ope will be necessary. In order to install the reinforcing grids 

, it may be necessary to temporarily excavate further into the 

A combination of the above options could also be used. For example, wattle 
fencing could be used in the flatter mid-slope portion of the slide, and anchored 
steel mesh could be used for the upper steep portion of the slide (see Figure 3-5). 

Concrete, masonry and steel pile retaining walls have not been considered at this 
time due to the artificial look and anticipated lack of public acceptance of such 

Client: 
File No. 
E file: 

City of Victoria 
14-12·78 
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walls. However, such wal ls could also be incorporated into the overal l slope 
rem ed iat ion. 

4. SUMMARY AND RECOMMENDATIONS 

Remediation of the slide area along Dallas Road wi l 
aesthetics, maintenance requirements, and t 

to achieve a balance of 
ce for continued slope 

regression . 

The design and performance of the 'hard' 
report are well understood and have 
are not 'natural looking' solutions, an 
surrounding area (l imited rip-rap 
beyond the protected area) . The I 
likely require more maintenance and/or 

We understand that the s 
also be applied to other loc 
maintain the park. It is th 
developed and 
under.stood. 

utions discussed in this 
~ 

ance. However, they 
rar systems in the 

reased erosion 
bions discus~ the report will 

of continued slope regression. 

section of the shoreline may 
in the future to preserve and 

,appropriate solution be 
the solution be thorough ly 

are for discussion purposes only. Input 
iation specialist, oceanographer, City of 

ng the most appropriate remed ial works 
ed parties is recommended . 

ons concerning this design concept report , please contact 
participating in the next phase of this project. 

Yours Tru 
Thurber Engin'fering Ltd. 
Kevin Sterne , P.Eng. 
Review Principal 

Warren Wunderlick, E.I.T. 
Project Engineer 

Attachments 

Client: City of Victoria 
File No. 14-12-78 
E file : wrw_14-12-7B_rpt_Remediation Concept Report_kbsrev1. doc 
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STATEMENT OF GENERAL CONDITIONS 

1. STANDARD OF CARE 

This study and Report have been prepared in accordance with generally accepted engineering or environmental consulting 
practices in this area. No other warranty, expressed or implied, is made. 

2. COMPLETE REPORT 

All documents, records, data and files, whether electronic or otherwise, generated as part of th is assignment are a part of the 
Report which is of a summary nature and is not intended to stand alone without reference to the instructions given to us by the 
Client, communications between us and the Client, and to any other reports, writings, proposals or documents prepared by us 
for the Client relative to the specific site described herein, all of which constitute the Report. 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPIN IONS EXPRESSED 
HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT. WE CANNOT BE RESPONSIBLE FOR USE 
BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT. 

3. BASIS OF REPORT 

The Report has been prepared for the specific site, development, design objectives and purposes that were described to us by 
the Client. The applicability and reliability of any of the find ings, recommendations, suggestions, or opinions expressed in the 
document, subject to the limitations provided herein, are only valid to the extent tl1at this Repori expressly addresses 
proposed development, design objectives and purposes, and then only to the extent there has been no material alteration to or 
variation from any of the said descriptions provided to us unless we are specifical ly requested by the Client to review and 
revise the Report in light of such alteration or variation or to consider such representations, information and instructions. 

4. USE OF THE REPORT 

The information and opinions expressed in the Report, or any document forming part of the Report, are for the so le benefit of 
the Client. NO OTHER PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR 
WRITIEN CONSENT AND SUCH USE SHALL BE ON SUCH TERMS AND CONDITIONS AS WE MAY EXPRESSLY 
APPROVE. The contents of the Report rema in our copyright property. The Client may not give, lend or, sell the Report, or 
otherwise make the Report, or any portion thereof, available to any person without our prior written permission . Any use which 
a third party makes of the Report, are the sole responsibility of such third parties. Unless expressly permitted by us, no person 
other than the Client is entitled to rely on this Report. We accept no responsibil ity whatsoever for damages suffered by any 
third party resulting from use of the Report without our express written permission. 

5. INTERPRETATION OF THE REPORT 

a) Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological 
units, contaminant materials and quantities have been based on investigations performed in accordance with the 
standards set out in Paragraph 1. Classification and identification of these factors are judgmental in nature_ 
Comprehensive sampling and testing programs implemented with the appropriate equipment by experienced personnel, 
may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an inherent risk 
that some conditions wil l not be detected and all documents or records summarizing such investigations will be based on 
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the 
points investigated and the Client and all other persons making use of such documents or records with our express written 
consent should be aware of this risk and this report is delivered on the express condition that such risk is accepted by the 
Client and such other persons. Some conditions are subject to change over time and those making use of the Report 
should be aware of th is possibility and understand that the Report only presents the conditions at the sampled points at 
tile time of sampling. Where special concerns exist, or the Client has special considerations or requirements, the Client 
should disclose them so that additional or special investigations may be undertaken which wou ld not otherwise be within 
the scope of investigations made for the purposes of the Report. 

b) Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the 
basis of conditions in evidence .at the time of site inspections and on the basis of information provided to us. We have 
relied in good faith upon representations, information and instructions provided by the Client and others concerning the 
site. /\ccordingly, we cannot accept responsibi lity for any deficiency, misstatement or inaccuracy contained in the Repor'_ 
as a result of misstatements, omissions, misrepresentations, or fraudulent acts of the Client or other persons providin~ 
information relied on by us. We are entitled to rely on such representations, information and instructions and are no~ 
required to carry out investigations to determine the truth or accuracy of such representations, information anc' 
instructions. 

(see over .... j 
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INTERPRETATION OF THE REPORT (continued . ... ) 

c) Design Services: The Report may form part ofthe design and construction documents for information pu rposes even though it 
may have been issued prior to the final design being completed. We should be retained to review the final design, project 
plans and documents prior to construction to confirm til at they are consisten t with the intent of the Report. Any differences that 
may exist between the report recommendations and the final design detailed in the contract documents should be reported to 
us immediately so that we can address potential conflicts. 

d) Construction Services: During construction we must be retained to provide field reviews. Field reviews consist of performing 
sufficient and timely observations of encountered condi tions to confirm and document that the site conditions do not mate;ially 
differ from those interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary fo r 
Thurber to provide letters of assurance, in accordance with the requirements of many regulatory authorities. 

6. RISK LIMITATION 

Geotechnical engineering and environmental consulting projects often have the potential to encounter· pollutants or hazardous 
substances and the potential to cause an accidental rel ease of those su bstances. In consideration of the provision of the services 
by us, which are for the Client's benefit, the Client agrees to hold harmless and to indemnify and defend us and our directors, 
officers, servants, agents, employees, workmen and contractors (hereinafter referred to as the "Company") from and against any 
and all claims, losses, damages, demands, disputes, liability and legal investigative costs of defence, whether for personal injury 
including death, or any other loss whatsoever, regardless of any action or omission on the part of the Company, that result from an 
accidental release of pollutants or hazardous substances occurring as a result of carrying out this Project. Th is indemnification 
shall extend to all Claims brought or threatened against the Company under any federal or provincia l statute as a result of 
conducting work on this Project. In addition to the above indemnification, the Client further agrees not to bring any claims against 
the Company in connection with any of the aforementioned causes. · 

7. SERVICES OF SUBCONSULTANTS AND CONTRACTORS 

lhe conduct of engineering and environmental studies frequently requires hiring the services of individuals and companies with 
special expertise and/or services which we do not provide . We may arrange the hiring of these services as a convenience to our 
Cl ients. As these services are for the Client's benefrt, the Client agrees to hold the Company harmless and to indemnify and defend 
us from and against all claims arising through such hirings to the extent that the Client would incur had he hired those services 
directly. This includes responsibility for payment for services rendered and pursuit of damages for errors, omissions or negl igence 
by those parties in carrying out their work. In particular, these conditions apply to the use of drill ing, excavation and laboratory 
testing se1vices. 

8. CONTROL OF WORK AND JOBSITE SAFETY 

We are responsible only for the activities of our employees on the jobsite. The presence of our personnel on the site shall not be 
construed in any way to relieve the Client or any contractors on site from their responsibilities for site safety. The Client 
acknowledges that he, his· representatives, contractors or others retain control of the site and that we never occupy a position of 
control ofthe site. The Client undertakes to inform us of all hazardous cond itions , or other relevant conditions of which the Client is 
aware. The Client also recognizes that our activities may uncover previously unknown hazardous conditions or materials and that 
such a discovery may result in the necessity to undertake emergency procedures to protect our employees as well as the public at 
large and the environment in general. These procedures may well involve additional costs outside of any budgets previously 
agreed to. The Client agrees to pay us for any expenses incurred as the result of such discoveries and to compensate us through 
payment of additional fees and expenses for time spent by us to deal with the consequences of such discoveries. The Client also 
acknowledges that in some cases the discovery of hazardous conditions and materials will require that certain regulatory bodies be 
informed and the Client agrees that notification to such bodies by us will not be a cause of action or dispute. 

9. INDEPENDENT JUDGEMENTS OF CLIENT 

The information, interpretations and conclusions in the Report are based on our interpretation of conditions revealed through 
limited investigation conducted within a defined scope of services. We cannot accept responsibility for independent conclusions, 
interpretations, interpolations and/or decisions of the Client, or others who may come into possession of the Report, or any part 
thereof, which may be based on information contained in the Report. This restriction of liability includes but is not limited to 
decisions made to develop, purchase or se ll land. 

SGC20050425 
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Example 2: MSE Retaining Wall 
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Example 1: MSE Retaining Wall 
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To: Peter Sparanese DATE: January 11, 2007 

COMPANY: City of Victoria FILE: 14-12-78 

ADDRESS: #1 Centennial Square FROM: Warren Wunderlick, E.I.T. 
Victoria, B.C. 
V8W 1P6 REVIEW: Kevin Sterne, P .Eng 

PAGES: 7 

SUBJECT: Preliminary Slope Stability COPIES: 
Assessment 

Thurber Engineering Ltd. attended the site on January 10, 2007 to inspect an area of 
recent instability along the Dallas Road cliffs, as requested by phone on January 9., 
2007. Our preliminary findings are summarized below. 

Use of this memorandum is subject to the attached Statement of General Conditions. 

Site Description 

The area of recent instability is located on the cliff below Dallas Road, directly south of 
the Cook Street intersection. The cliffs along this section of the shoreline are 
comprised of a thin layer of colluvium or fill overlying dense, silty sand till. A 
pedestrian walkway and lookout is located near the crest of the slope, and a 
pedestrian access down to the beach is located to the east of the slide area. 

The slide area was examined from the beach at the base of the cliff. The slope at this 
location is estimated to be about 15 m to 20 m high, and the main failure is about 
10m wide (Figure 1 ). Two minor slide areas directly adjacent to the main slope area 
are considered to be part of the same event. Debris that has deposited at the base of 
the slope is saturated and soft. The colluvium and till exposed in the upper portion of 
the slide is near vertical for about 4m and then flattens to a slope of approximately 
0.5 horizontal to 1 vertical. The toe of the debris extends 7 m onto the beach and it is 
0.6 m thick at the toe (Picture 1 ). 

A broken pipe is visible near the centre of the slide mass at a depth of about 1.5 m to 
2 m below the top of the slope (Picture 2). Water was observed to be flowing freely at 

Suite 100- 4396 West Saanich Road, VIC TOR IA, B.C., Canada VBZ 3E9 T.250 -727 -2 201 F.250-727-3710 www.thur ber.ca 
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a discrete location at an estimated rate of about 40 Liters per minute. The water flow 
is discharging onto the lower till slope. 

We understand that a perforated drain pipe was installed about 5 years ago on the 
north side of the walkway at a depth of 1.2 to 1.5 m below the ground surface. The 
drain connects into a storm water pipe that extends down the slope onto the beach to 
the east of the present instability. At the time of our inspection, discharge from the 
storm water drain was significant, and flows in an uncontrolled manner· across the 
beach. 

At the time of this inspection, another small instability was noted south of Cambridge 
Street. Some longitudinal cracks are evident in the paved walkway in this area. 

Preliminary Geotechnical Assessment 

The slide was likely caused by a combination of several factors, as discussed below. 

Toe erosion is an active process along the Dallas Road shoreline and has been 
documented in several earlier studies. The combination of toe erosion, over
steepened slopes, and seasonal variations in perched water tables often contributes 
to instability, and slumping along the cliff banks is a common and natural progression 
in this area. Several smaller slides are evident in this section of the shoreline from the 
beach. 

The toe erosion at the site of the present instability appears to have resulted from 
wave action as well as surface water discharge. Recent heavy rainfall has also likely 
resulted in a rise in the groundwater table (likely perched water table above till 
surface). It is also possible that the pipe exposed in the slide scarp was broken 
before the slide occurred, and that the water flow from this pipe saturated the soil 
within the slide mass. This recent slide, in particular, appears to be slightly larger in 
volume that other slides viewed along the shoreline in this general area. The broken 
drain pipe evident in the slide area may have contributed to the larger slide volume. 

Recommendations 

The pedestrian walkway adjacent to this recent sl ide area is set back about 3 m from 
the crest of the slope. The near vertical slope in the upper colluvium layer will likely 
slump in the short term. However, as this layer is less than 2 m thick, the risk that 
further slumping of the colluvium layer will impact the walkway is considered to be low 
in the short term. In our opinion, the walkway in this area can continue to be used. 
Regular inspections should be carried out to check that slumping has not impacted 
the walkway or increased the risk to users (see Figure 1 ). 

Client: City of Victoria 
Fil e No. 14·12-78 
E-Rie: wrw_14-12-78_mem_ slope assessment_kbs rev1.doc 

January 11 , 2007 
Page 2 of 3 
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The edge of the lookout area on the east side of the slump is set back about 1.5 m 
from the crest of the slope, and tension cracks are visible at a distance of about 
300 mm from the wooden fence. The risk of continuing slumping of the colluvium 
affecting the lookout area is considered to be moderate to high. We recommend that 
the area beginning at the garbage cans, around the bench, and connecting with the 
edge of the walkway should be closed to public access. 

The water flowing from the broken pipe will result in further erosion of the banks if it is 
not controlled. It is recommended that this water be collected and directed away from 
the slope. This could be done temporarily using a trough or pipe until the flow from 
the pipe can be stopped. 

The longitudinal cracks noted in the paved walkway to the south of Cambridge Street 
are in an area where the slope is generally less steep and the risk of a large slide is 
considered to be low. These cracks should be sealed to prevent water infilatration 
and monitored periodically to check for evidence of widening of the cracks. 
Monitoring nai ls could be installed on either side of the crack for this purpose. 

Closure 

The assessment and recommendations provided herein address the immediate safety 
issues associated with continued usage of the walkway adjacent to the top of the 
cliffs. On-going erosion at the toe of the slopes will continue to occur unless 
protective measures are provided , and will affect the long term instability and 
regression of the slopes in this area. 

As requested, we will prepare conceptual designs for potential remedial measures 
that could be used to rehabilitate the present slide area. The remedial options will be 
presented in a separate report. 

If you have any questions concerning this assessment or our recommendations, 
please contact us. 

Client: City of Victoria 
Fi le No. 14-1 2-78 
E-File: wrw_ 14-1 2-78_mem_ slope assessment_kbs rev1.doc 

January 11, 2007 
Page 3 of 3 
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STATEMENT OF GENERAL CONDITIONS 

i. STANDARD OF CARE 

This study and Report have been prepar·ed in accordance with genera lly accepted engilleering or environmental consulting 
practices in this area . !\lo other vvarranty, expressed or implied, is rnacle. 

2. COMPLETE REPORT 

All documents, r·ecords, data and files. whether electronic or otherwise, generated ss part of th is assignment are a part of the 
Report which is of a surnmary nature and is not intended to stand aione witl1out reference to the instructions given to us by ihe 
Client, communications between us and the Client, and to any other mporis, writings, proposals or documents prepared by us 
for tr1e Client relative to the specific site described herein, all of which constitute the l~eport. 

IN ORDER TO PROPEf-'ZLY UNDERSTAND THE SUGGESTIONS, R.ECOMMENDATIO!'-JS .il.ND OP i P~IGr'JS EXPRESSED 
HEREIN, REFERENCE MUST BE MADE TO THE WHOLE OF THE REPORT WE CM\JNOT BE RESPONSI BLE FOR USE 
BY ANY PA.RTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT. 

3. BASIS OF REPORT 

Tile Report has been prepared for the specific site, development, design objectives and purposes that were described to us by 
the Client. The applicability and reliab ility of any of the find ings, recommendations, suggestions. or opinions expressed in the 
document, sulJject to the limitations providerl herein, are only valid to the extent tilst this Report expressly addresses 
proposed de1te loprnent. design objectives and purposes, and then only io the extent there has been no material alteration to or 
variation frorn any of the said descriptions provided to us un less we are specifica lly requested by the Client to review and 
revise the Report in light of such alteration or variation or to consider such representations, information and instructions. 

4. USE OF THE REPORT 

The information and opinions expressed in the Report, or any document forming part of the Repo!i , are for the sole benefit of 
the Cl ient. ~~0 OTHER PP.. f~TY 1\11AY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT OUR 
WRITTEt\) CONSENT .LV.JD SUCH USE SHALL. BE ON SUCH TERMS AND CONDITIONS AS WE MAY EXPRESSLY 
Af=>PROVE. The contents of the Report remain our copyright property. The Client may not 9ive, lend or. sel! the Report, or 
other.vise make the Report, or any portion thereof. available to any per·son without our prior written permission. Any use which 
a third pariy makes of the Report, are the sole responsibility of such third parties. Unless expressly permitted by us, no person 
other than the Client is en titled to re ly on this Report. We accept no responsib ility whatsoever for damages suffered by any 
third party resulting from use of the Report without our express written permission. 

5. INTERPRETATION OF THE REPORT 

a) t\lature and Exactness of Soil and Contaminant Description: Classi fication <md identification of so ils. rocks, geological 
units, contaminant materia ls and quantities have been based on investigations performed in accordance wit!1 the 
standards set out in Paragraph 1. Classi fication and identification of these factors are judgmental in nature. 
Comprehensive sampling and testing programs irnp!emented with the appropriate equipment by expe1·ienced personnel, 
may fail to locate some conditions. All investigations utilizing the standards of Paragraph ·J will involve an inherent risk 
that some condi tions wil l not be detected and all documents or records summarizing such investigations wili be based on 
assumptions of what exists between the actual points sampled. Actual cond itions may vary significantly between the 
po ints investigated and the Client and ail other persons making use of such documents or records with our express vJri tten 
consent shou ld be aware of this risk and this repori is delivered on the express cond ition that such risk is accepted by the 
Client and such other persons . Some conditions are subjE!Ct to change over tirne and those rnaking use of the Repoti 
should be aware of th i::> possihility and understand that the F~eport only presents the cond itions al the sampled points at 
the time of sampling. Vv'here special concerns exist, or the Client has special considerations m requirements, the Client 
should disclose them so that additional or special investigations may be undertaken which would not otherwise be within 
the scope of investigations made for the purposes of the Report. 

b) Reliance on Provided lnforrn.:Jtion: The evaluation and conclusions conta ined in the Report have been prepared on the 
basis of conditions in evidence at the time of site inspections snd on the basis of information provided to us. 1/</e have 
relied in good faith upon representations, information and instructions provided by the Client and others concerning the 
site . Accordingly, we cannot accept responsibility for any deficiency, misstatement or inaccuracy conta ined in the Report 
as a result ot misstatements. omissions, misrepresentations , or fraudulent acts of the Client or other persons providing 
information r·e iied on r)y us. We are entitled to rely en such representations , information arrd instPJctions and are not 
required to carry out investigations to determine the truth or .. accuracy of such mprosentations, information and 
instructions. 

(see over ... . ) 



" THURBER ENGINEERING CTC. 

INTERPRETATION OF THE REPORT (continued .... ) 

c) Design Services: The Repoti may form part of the design and construction documents for information purposes even though it 
may have been issued prior to the final design being completed. We should be retained to review the final design , project 
plans and documents prior to construction to confirm that they are consistent with the intent of the Report. Any differences that 
may exist between the report recommendations and the final design detailed in the contract documents should be reported to 
us immediately so that we can address potentia! conflicts . 

d) Construction Services: During construction we must be retained to provide field reviews. Field reviews consist of pertorming 
sufficient and timely observations of encountered conditions to confirm and document that the site conditions do not materially 
differ from those interpi·eted conditions considered in the preparation of the report. A.dequate field reviews are necessary for 
Thurber to provide letters of assurance. in accordance with the requirements of many regulatory authorities. 

6. RISK LIMITATION 

Geotechnical engineering and environmental consult ing projects often have the potential to encounter pollutants or hazardous 
substances and the potential to cause an accidental release of those substances. In consideration of the provision of the services 
by us, which are for the Client's benefit, the Client agrees to hole! harmless and to indemnify and defend us and our directors, 
officers, servants, agents, employees. workmen and contractors (hereinafter referred to as the "Company") from and against any 
and al l claims, losses, damages, demands. disputes , liability and legal investigative costs of defence, whether for personal injury 
including death, or any other loss whatsoever, regardless of any action or omission on the part of trre Company, that rc;sult from an 
acc idental re lease of pollutants or hazardous substances occurring as a resu lt of carrying out this Project. This indemnification 
shall extend to all Claims tHought or threatened i:l9ainst the Company under any federa l or pr-ovincial statute as a :·esult of 
conducting vvork on this Project. ln addition to the above indemnification , the Cl ient further agrees not to bring any claims against. 
the Company in connection with any of the aforementioned causes. 

7. SERVICES OF SUBCONSULTANTS AND CONTRACTORS 

.1e conduct of engineering and environmental studies frequently requir·es hiring the sem•ices of individuals and companies with 
special experiise and/or services vvh ich we do not provide. We may arrange the hiring of these services as a convenience to our 
Clients. f\s these services are for the Cl ient's benefit, the Client agrees to hold the Company harmless and to indemnity and defend 
us from and against all claims arising through such hirings to the extent that the Client would incur· had ~1e hired those services 
dimctly. Th is includes responsibility for payment for serv ices render·ed and pursuit of damages for errors, omiss ions or negligence 
by those parties in carr;ing out their work. In particular, these conditions apply to the use of dril ling , excavation and iaboratory 
testing services. 

8. CONTROL OF WORK AND JOBSITE SAFETY 

We are responsible on ly for the activities of uur employees on the job site. The presence of our personnel on the site shall not be 
construed in any way to relieve the Client or any contractors on site from their responsibilities for site safety. The Client 
acknowledges that he, his representatives, contractors or others retain control of the site and that we never occupy a position of 
control of the site. The Client undertakes to inforrn us of al l hazardous conditions, or other :·elevant conditions of which the Client is 
aware. The Client also recognizes that our activities may uncover previously unknown hazardous conditions or materials and that 
such a discovery may result in the necessity to undertake emergency procedures to protect our employees as well as the public at 
large and the environment in general. These procedures may well involve additional costs outside of any budgets previously 
agreed to. The Client agrees to pay us for any expenses incurred as the result of such discoveries and to compensate us throug l1 
payment of additional fees and expenses fm time spent by us to deal wiU1 the consequences of such discover·ies. The Client also 
acknowledges that in some cases the discovery of hazardous conditions and materials wi ll require that certain regulato ry bodies be 
iniormed and the Client agrees that notification to such bodies by us 'Nillnot be a cause of action or dispute. 

9. INDEPENDENT JUDGEMENTS OF CUENT 

The information, interpretations and conclusions in the Report are based on our interpretation of conditions revealed through 
limited investigation conduc.ied within a defined scope of services. We cannot accept responsibility for independent conclusions, 
interpretations, interpolations and/or decis ions of the Client, or others who may come into possession of the Report, or any part 
thereof, which may be based on information contained in the Report. This restriction of liability includes but is not limited to 
decis ions made to develop, purchase or sell land. 

SGC2U050425 
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• The work would be perfonned on fifty-two projects around 
the city in addition to the city's annual mad maintenance 
program. 

• The city would reconstruct 3000 metres of road per year 
using modem techniques and, where appropriate, recycled 
materials. 

• All underground services would be examined and repaired 
as needed. 

Costs 

Fifty-two separate projects totalling: $4,100,000. 

Benefits 

• This project would arrest the decay of the target streets and 
would help to estab 1sh a cycle of reconstruction for the 
city's roads. 

• The need for costly rep. 6 and patching operations would 
be reduced. 

• Improved residential routes would give cyclists safe 
alternatives to busy arterial streets. 

Implications of Not Proceeding 

• Expensive repairs would continue to consume the city's 
r resources. 

-x 

• These roads would eventually have to be replaced. at greater 
cost and without the benefit of systematic planning. 

0SHORELINE PROTECTION 

Issue ~1: Dallas Road Cliff Stabilization 

The cliffs along the Beacon Hill Park shoreline, to the west 
of Clover Point are particularly vulnerable to the forces of sea 
and weather which are consuming an average o~~!9 J 2 i~he~ 
of this parkland per year. Engineers have dctem1ined that the 
inadequate clifftop drainage and the sea's erosion of the 
cliffs' base are causing the dramatic seasonal landslides and 
the observable regression of this recreational shoreline. 

Issue #2: Ross Bay Sea Wall Reconstruction 

The Ross Bay Seawall has deteriorated to the point where sea 
water is getting behind the structure and hollowing out large 
cavities under Dallas Road. In 1989, for example, city crews 
pumped several hundred metres of concrete into such a cavity 
to prevent Dallas Road from collapsing. 

The Projects 

As detennined by the city's engineering deparunent. the 
following works arc proposed to stabilize the Dallas Road 
cliffs: 

\ A drainage system would be installed to remove surface 
water from the parkland between Dallas Road and the 
clifftops, 

• A low, engineered rock slope would be placed at the base 
of tile cliffs to stop the sea from removing the cliffs' 
supporting foundation, 

'--"' 

• Submerged offshore reefs would be installed to reduce the 
velocity and impact of incoming waves, and, 

• Vegetation would be planted to bind t.'f)e soil on tJ:e cliff 
face. 

While the core of the existing Ross Bay Sea Wall would 
remain, the project would include; 

• Replacement of the pilings along the base of the apron (the 
bottom section of the wall) to prevent further undennining 
of the structure by the sea, 

• Repairing and sealing the apron to keep sea water from 
getting behind it, 

• Replacing the curved section of the wall with a step-like 
structure which would dissipate waves more effectively and 
provide a safer public walkway along the shorefront, and, 

• Installing an engineered stone bed to prevent the removal 
of beach material from in front of the wall. 

Costs 

Cliff Stabilization 
Sea Wall Reconstruction 
Interim Financing 
Total 

Benefits 

If the Cliff Stabilization is undertaken: 

$2,250.000. 
3,750,000. 

150.000. 
$6,150,000. 

• This popular area will be protected from continued slippage 
and landslides. 

• The ongoing cost of repairs and the need to periodically 
relocate the clifftop pathways will be eliminated. 

If the Sea Wall is Reconstructed: 

• This section of Dallas Road will be secured from the threat 
of collapse. 

• Continuous coslly repairs will be avoided and l11e eventual 
need to replace the entire structure will be averted . 

• The recreational value of the seawall will be increased. 

Implications of Not Proceeding 

If the cliffs are not stabilized: 

• Unsupported portions of the c1iff face will continue to 
become top heavy during rainstom1s and fall onto the beach. 

• The sea will continue to remove supporting material from 
the bottom of the slopes. 

• The threat to public safety will continue and this recreation 
area will gradually be lost. 

If the Sea Wall is not reconstructed : 

• The existing seawall will continue to deteriorate until more 
extensive work is required . 

• Undcnnining and collapse will continue to threaten this 
section of Dallas Road. 
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HORSESHOE BAY 
Berm Removal and Beach Restoration 

Introduction 
In May 1994 the City of Victoria began an 
ill-conceived project to install a rock berm 
on our sandy beach. Within 2 weeks stop
work orders were issued: 

• the City violated Canadian Fisheries laws. 
• the City is in trespass ofB.C. Crown Land. 
• the City began Without consulting the 

public. 
• the City was in a hurry to remove the rock 

from behind the Memorial Arena to make 
way for the Commonwealth Games. 

Values 
The priorities regarding parks and foreshore 
must be the conservation of natural and 
recreational values. The berm at Horseshoe 
Bay has violated these values. Our 
environment is too precious for this 
treatment. 

Costs of Remedies 
The City has been ordered to correct its 
mistakes. The engineering staff would like 
to save-face and leave some berm in place. 

• cost to date: in excess of $17 5, 000 
(wasted). 

• cost of scaled-back berm and related 
engineering: at least $156,000 plus 
annual maintenance. 

• cost of complete removal of berm: 
$115 ,000. 

Erosion 
All evidence suggests that the erosion at 
Horseshoe Bay is insignificant: 

• The Federal Government has judged the 
two erosion studies used by the City to be 
inaccurate, overstated and unsuitable for 
planning. 

• A map from the City's engineering report 
indicates 40 years of eros10n by the City's 

own survey. The toes and crests of slope 
marked indicate negligible rates of erosion. 

• Comparing air ohotos from 1992 and 1954 
shows negligibie rates of erosion. 

• Toe erosion to slope face calculations 
indicate an average rate of coastal retreat 
ofless than 5 mm per year. 

• With the berm, the engineers state that the 
slope crest would have to regress 5 to 10 
metres to become stable. At 1 mm to 5 
mmper year, it would take between 1000 
and 10,000 years to stabilize. 

Slumping 
If more slumping does occur, it will occur 
whether or not a berm is in place. This 
natural process occasionally occurs after 
ground saturation caused by severe 
rainstorms. Two recorded instances were in 
1975 and 1990: 

• In 1975 about 25 to 50 cubic metres 
slumped. Prior to that the City crews had 
filled in existing drainase ditches above the 
bay. The slope was adJusting to this costly 
mistake. 

• In 1990 many portions of the cliffs along 
Dallas Road slumped. The 20 days of 
rainstorms that lead to this were unusually 
severe with the likelihood of occurring 
once in about 500 years. Only about 10 
cubic metres slumped at Horseshoe Bay 
indicating a relatively stable slope. 

Public Safety and Liabilities 
After the erosion was proved to be 
insignificant, the City argued that public 
safety was at risk. 

• With the infrequency of slumJ?.ages it is 
highly unlikely that anyone will be on the 
slope and injured by such an event. 

• The large sharp-edged berm rock is more 
of a hazard to fall onto than the naturally 
occurring soils, sands and vegetation. 

• Being a man-made structure, the berm 
would be more cause for litigation than 
natural features. 



April 25, 1996 
Notes for terms of reference for an 
Erosion Evaluation Study 

1. Location: 

Ross Bay (Clover Point, not including the Ross Bay Seawall) to Ogden Point 
(not including the breakwater). 

2. Erosion Rates : 

Determine the rate of shoreline retreat of the cliffs/bluffs using existing 
information including, but not limited to: 

- land surveys (see 1950's and 1991 surveys on dwg 14-12-44-1 of the 
Thurber Engineering report of May 29, 1992) printed and digital. 
-air photos (B .C. Air photos from the years 1992 (15BCB 92139 No. 94) 
and 1954 (BC 1617:1)) 
-maps 
-construction 'as-built' drawings for various structures on the shoreline: 

- Clover Point revetment 
-Stairways 
- Crystal pool intake 
- Holland Point seawalls 
- drainage outlets 
- James Bay seawall 

3) Effects of existing structures on erosion rates 

Determine the effects of existing structures on cliff erosion rates and beach 
levels for: 

- Clover Point revetment 
- Experimental reef below the foot of Cambridge Street 
- Holland Point seawalls 
- James Bay seawall 
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REPORT TO PC LANDS 

FOR EVt-\LlJATION OF TI-lE APPLICPTION OF THE CITY OF VICTORIA REGARDING THE 

HORSESHOE BAY BERM 

cc. Moe Sihota, tvlinister of Environment, Lands and Parks 
Gretchin Prewin, MiA, Vic toria-Beacon Hill 
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Ron Hogge , Laura lee Poapst, City of Victoria Environment and 

Public Works Advisory Committee 
Tim Van Alst ine, James Bay Neighbourhood Environment Association 
Tom Loring , Fairfield Community Association 
Davj d 'i\'11 i t E~ , Vic tori a Sierra Club 
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I'ebruary 3 , 19t35 

Del vered by Hand Your File 1408222 

REPORT TO BC LA.J."l DS 

FOR EVALUATION OF THE APPLICI\TION OF rillE CITY OF VICTORIA REGARDI NG Tl-IE 

HORSESHOE RAY .BERt·1 

INlRODUCTION 

This report ha s been compiled and sub:ni t t ecl as a r esult of the suggest ions 
mac1e by Ms. Janet Gagne and Mr. Keith .1\nclerson of B.C. Lands ruring 
tel ephone conversations with Andrew Laks on Januar y 17, 1994 . It is intended 
for review by B.C. Lands during their evaluation of the City of Vic t oria 
Engineering Department's application f or a permit to l eave part of the berm 
which is in trespass of Crown Land at Horseshoe Bay below Beacon Hill Park. 

VALUES 

The priorities in management decisions r egmding parks and foreshore mus t 
be the conservation of natural and r ecreational values . In the case of the 
Horseshoe Bay ber m, these values have been violated. This resting place 
for the rock and rubble from behinrl ~1emorial Arena is without jus tification. 

The Horseshoe Bay berm is the outcome of a flawerl public consultation process . 
The bay now lies smothered under tonnes of r ock and rubble. Our envir onment 
is t oo precious for t his treatment . 

\.Ve recognize tl-tat the foreshore cliffs are subj ect to eros ion as 
a natural process ancl, with no significant 1-tuman structures or sa fety 
threatened, \.Je should respect natural proces ses ancl not interfere with 
them . This is the new environmental ethic vJhich we wou ld be wise to heecl 
on this foreshore . It is this wi ldness which we urbanites crave, not 
mor e concrete, r ock fortresses or seawalls. 
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COSTS OF REMEDIES 

Because of Fec'leral Fisheries law enforcement, the l-lorseshoe Bay berm mus t 
either be removed partially or completely . The City has c1eci0e<' to try for 
a sca lecl-back version of the berm citing this approach as less costly at 
$75 ,000 . They also say that completely removing the berm will cost $).1 5 ,000. 

In the scaled- back design, t_ivo - thirds of the material 1dll have to be 
rernoved from the site - not the front two -thircls nearest the \·iater but the 
back tlvo-thirds nearest the s l ope which is mostly loose gravel. T\vo-thircis 
of $115,000 is about $76,000 . 

Tne remaining third of the berm will have to be moved back against the slope 
:md then buried . Tbis \vill prohably cos t an additiona l $40~000 . 

Acld to that the cost of cira i nage which Hill be installed with the scalecl -back 
berm but which is not like ly if it is r er:1oved - a0cling another $40 ,000 mini mum 
to bring up the cost to over $156 ,000 . 

By our estimates , the cost to taxpayers t o r emecly the situation is 
considerably less for complete remova l a t $115,000 than f or part ial 
removal (scaled-back) at in excess of $156 ,000. 
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TECHNICAL 

This section refers to numbered attachments at the back of this report. 
Some r eferences are ~ade to the 1992 report by TI1urber Engineering to the 
City of Victori.s entitled "Dallas Road Shoreline Study Horseshoe Bay 
Drilling Investigation and Slope Stability />ssessment" referred to 
here as "Tnurber 1992". Extracts from the r eport are provided . 
A full copy of the report may be obtained from the C:ity of Victoria. 

a) Erosion : 

The Ferl.eral Government has judged the two erosion studies usecl by the 
City (Foster 1976 and 'fhurber 1977) to be inaccurate, overstated and not 
suitable for land use planning (see R1). 

Our r esearch rela ting to the rate of coas tal retreat at Horseshoe Bay 
found the following: 

The attached map (see R2 , Thurber 1992) from the 1nurber Engineering r eport 
of tvlay 29, 1992 to the City of Victoria inci icates L,O years of erosion by 
the City's own survey . T11e highlighted toes anc1 crests of sJope indicate 
negligible rates of erosion (a fraction of an inch per year at the crest 
anc1 possibly accretion at the toe). 

Examination of R.C. Air photos from the years 1992 (1SBCB 92139 No . 94 ) 
and 195~ (BC 1617:1) show negl i gible rates of erosion - too small to 
measure. 

Our calculations, v,1hich are based. on observed seasonal toe erosion, slope
face area and quantities, anct length of crest, indicate an average rate of 
coastal retreat at Horseshoe Bay of Jess than 5 mil1imetres per year . 

Observations during the storm of November 8, 1994 showed that the 
violent impact of waves on the berm at Horseshoe Bay sent the waves 
up into the c:;:i_r and carried them by the I.Jincl onto the slope. As it stands 
now, the vegetation above will eventual1y be kill ed and 1vashed off by the 
sea-spray coming off the berm. I.Jith the vegetation gone, what is now 
negligib] e erosion is guaranteerl to inc~ease . T11e natural beach used to 
dissipate the waves far more gently and effectively . 

b) Slumping: 

Slumping does occasionally occur after grouncl saturation caused by severe 
rainstorms . The two recorded instances of significant slumping at Horseshoe 
Bay occurrect in 1975 and 1990. 

During the December 197 5 event approxj_ma tely 25 to 50 cubic metres slumped 
(see R3, Thurber 1992 P.9). Pr:i_or to tl1at even t the City's .Parks rlepartment 
filled in existing clrainage ditches ahove the bay causing a significant 
increase in grouncl saturation. It i s J i1<ely that, at the time, the slope 
was adjus ting to accommoc1ate this adverse change in drainage . 



Page 4 of 6 

The 20 day period of rainstorms in November 1990 \,'hich caused many portions 
of the cliffs along Dallas Road to drama tically fall away had an estimated 
rate of occurance in excess of 500 years (see R!,). ,~:, t Horseshoe Bay 
approximately 10 cubic metres slumped and covered the path J earling dmm to 
the beach. I.Jith such an un] ikely and severe rains t:orm event as this causing 
such minor slumpage, the slope must be relatively stable . 

T11e berm is supposedly placed as a hard toe to all 0\v the slope to 
stablize. The Thurber 1992 report (seeRS, Thurber 1992 p.15) states 
that \vith the berm the slope crest \vould have to regress an ac1ditional 
5 to 10 metres before reaching a relatively stable configuration ancl that 
this may be reduced by about half if drainage were constructed. If this is 
true, and at a rate of regression of betHeen 1 mm and 5 mm per year, it 
would take between 1000 and 10,000 years to stablize (or between 500 anc1 
5000 years with drainage). He conclude that, if future slumping does occur, 
it \viil occur whether or not a berm is in place . 

c) Public Safety and Liabilities: 

The City's initial and publicize(! reason for t1le be1..!il was to prevent loss 
of land caused by erosion (see R6). Only after the erosion was proved to 
be insignificant did the City put fon~ard the argument of public safety and 
liabilities as their justification for the berm. 

There is an abandoned and condemmed stain-Jay on the west slope of the 
headland which is immediately to the west of Horseshoe Ray (see location 
on R2). A slump occurrec1 beneath this stain'ay in November 1990 taking the 
ground out from under some of its founda tions which have been hanging, 
suspended in the air, since that time. Any casual observer can see that 
this stairway is a hazard and threat to public safty . It is a liability 
and threat which far exceeds anything above the Horseshoe Bay berm and yet, 
\vhen the Advisory Corrmi t tee recommended that this stairway be removed at 
the same time as complete removal of the berm, these warnings \vent unheeded. 
If the City was serious about the issues of public safety and liabilities 
then surely r.:i_tigating the hazard of this stain'ay wou lcl be their first 
priority. 

No statistical study has been undertaken, but it \~auld seem that \.Jith the 
combination of infrequent occurance of slumpages above the bay and the 
unlikely circumstance that a person ,_,j.]_.L be on the area <luring the slumpage 
that the odds are extremely lmv that a person \.Jould be injured by such 
an event. In any case, the large sharp-edgec1 shot rock of the berm is 
more of a hazard to fall onto than the naturally occurring soils, sands 
and vegetation. Being a man-mac1 e structure, the berm woulc1. be more 
cause for litigation than natural features. 
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SETTI NG A PRECEDENT 

This shoreline i ssue a t Horseshoe Bay is and wi ll be very public and visible. 
\~ha t example does the t'!in i stry of Envir onment and B.C. Lands want to set 
for \·later - fron t pr operty mmer s in Brit i sh Coluinbia? Surely, they should 
be shmm that i t is not accept abl e to build detrimental structures in 
trespass of Crown Land . 

PUBLIC REVIE\~ 

The City of Vic t oria, in an a ttempt to sat i sfy your Ministry's r equirements 
to have a public consultation process with regar ds to the Horseshoe Bay 
berm, set up the Da llas Road Shor eline Eros i on Control Projec t Comrni ttee 
(aJso knmm as the .-'ldvisory Committee) . This Committee made the 
f ollmving recommendations ( v.Jh i ch wer e adopted by Council) both to keep 
people off the slope and thu s r educe the already minimal risk to publ ic 
safety and to reduce the already insignificant rate of eros i on : 

a) remove the discarded asphalt from s l ope - f ace to allov1 vegetation 
to grmv. This asphalt has been causing eros ion belmv the fence 
at the crest ever s ince City workers put it there the last time 
they moved the path. 

b) ins tall one or two single- span new stain~ays at either 
side of the bay , away from the slope-face, \·.'i th the lm-1er 
foundation on the bedr ock of the head l ands . Remove the 
ex i sting s t airway from the slope-face above the bay. This 
wi ll provide easy access f or people and give them l ess 
reason to c l imb on the slope- face . 

c) plan t the path and exposed areas on the s l ope-face 1vith 
vege t a tion, also some of the area above the crest of s lope 
1vhere there is now grassland . Priorities: indigenous , 
eas ily se lf-propaga ting, clense bush , thorny (blackberries) . 

Both the s t a in.:ays and the planting \.Jill keep people of f 
the s l ope-face reducing dangers and personal liabilites. 
Tnis \vill also reduce some of the er osion O.ue to r ain and 
due to peopl e and dogs climbing the sJope-face. 

At the s.ame time THIS ADVISORY C0~1l'1ITIEE REC0~1iv!ENDED TI-lAT THE ENTIRE P,EP.M 
BE Rfl10VED, but, unfortunately the co-d:oirs fai] ec'l to report this to 
Council and thus it was no t ariopterl (see R7) . 
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CONCLUS ION 

In consic1ering the above, we have concluded that the entire berm must be 
r e:11oved as leaving it would increase the rate of erosion by killing vegetation 
and \VOuld increase the likelihood of personal injury. 

Even if there were significant erosion ('~,~hich there is not) we believe that 
the public \vould gladly trac1e some area of grassland in order to .save thi s 
beautiful bc:ar..h. The public do not want an unsightly rock pile marring what 
\·,'as one of the best views of natural shoreline in the City. The public do not 
lvant a rock berm covering one of their two recreational sandy beaches. We 
must respect the natural features which make the Dallas Road shoreline the 
most popular recreational walk in the region. 

In vie\v of the above information would you please support the public's wish 
for complete removal of the berm by DEN~ING any lease, tenure or other permit 
to the City of Victoria at Horseshoe Ray and enforce your orcler for removal 
of the berm and restoration of the foreshore and beach to its natural state. 

/~J . / 
~ )~ 

Andrew Laks Saul Arbess 

cc. Moe Sihota, Minister of Environment, Lands and Parks 
Gretchin Brewin, MLA, Victoria-Beacon Hill 
Rob Russell, Rick Higgins, DFO 
Ron Hogge, Lauralee Poapst, City of Victoria Environment and 

Public Horks Advisory Committee 
Tim Van Alstine, James Bay Neighbourhood Environment Association 
Tom Loring, Fairfield Community Association 
David Hhite, Victoria Sierra Club 
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Dear :. rr. Laks, 
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Recycled 

V(·;t ., rl ld!f'"• 

Out !i!FJ N r,:r~ r6tdt£J.'1Cfl 

July21,1994 

Dr. Trevor Lewis, Acting Director of the Paci11c Geoscience Centre, passed on your letter of July 
15 concerning coastal erosion rates in the Victoria area to me for response. Our coastal ~nd 
nearshore geology group here has been involved in many investigations of nearshore a r~~as in the 
Great er Victoria for many years carrying out field programs and providing informatio n and advice 
to va l'ious murucipalities, federal and provincial agencies and the Capital Regional District. 

\Vith respect to your specific query regnrding the state of our knmvledgc about coastal erosion 
rates in the area, there ex ist to our knowledge only two Btudies both ofwhic.h are nea rly 20 yea rs 
old lind ofr~ther limi ted present use in detailed land use planning in the coastal zone. These 
studies are the paper by Dr. Harold Foste r nnd a Thurber Consult ants report on Dallas Road 
erocion; both date frorn the mid- to !ate-1970's. In the case ofthe fotmer, I believe that even Dr. 
Fo sr~: r would admit that hi s r~;:sults contain many shortcomings and that his report was, in fact , 
never intended to be used for specific coastal zone management purposes . f',fa ny of his estimates, 
for example, were based on short-term observations and are therefore not represtnta\ive of longer 
term averages; many tend to significantly overestimate erosion rates. 

The Thurber report was a signitkant improvement on the above for a short stretch of Victoria 
coastl ine . They estimated that the maximum average rate of shoreline retreat along Dallas Road 
was 10 em per year, although they pointed out that this varied both spatially and temporally, with 
some localities apparently experiencing short-tenn rates of as much as 23 em per year. Their data 
base wns largely a series of maps, some~ air photos and r1eld mapping; the first t\:.lo of these had 
significant limitations in tenns ofthe precision with which they were able to determine rates of 
change. Thurber points out the significant influence of subsurface drai nage (agqravn ~ cd during 
sr.;vere storms) on slope instability. 

Can(tda /;. ;7i~·.:·· . 
1.:'{1(' .1'\\ \\."'i•:: i ' . •J , :;:' t 

( \'.'<,' /'.., ., ,~f:J 
-~;;.~~- 7:..;-.(?:J,J 
. - ~~~:--t ... : ; · ~~,., 

1m·1 S~1 H.-1 1·1 ~ 2 
G~>¢lo~lo ~l ~W'\IiY o! CaroJJ dS 
1l!<i 'fer::t cf lHvl el tt lh~ H;;~ !~ n 

Ccrnttlulo~:g ic !G gl:jUO dv Cr.n&.d§ 
Au M P1ic f cid IJ mllvn d$p u~ l ~0 ant 
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We feel that it v,:ould, perhaps, be timely now to undertake a detailed assessment of coastal 
change (both erosion and deposition) in the Greater Victoria area in view of: 

(a) the Increasing pressures on the coastal zone caused by rapid population grcl\vth !n 
recent years; 
(b) the substantial humun modifications to the coastn! zone which have taken pl ace over 
the pnst 20 years (e.g., Clover Po[nt facility; Dallas Road bluff protection projects); 
(c) the availability of more recent air photo coverage of the region as well as 
oceanograpllic data which would permit more precise detennination of past rates of 
change along various parts of the coast as well as better predictions of possible h1ture 
change; 

2. 

(d) improvements in vnrlous ter::hnologies which \Vould permit more precise a. ssessrnents; 
and 
(e) a considerably greater body of site-specific geotechnical data which could feed lnto 
such an assessment. 

I hope that this information will be of assistance to your group. Please do not hesitate to contact 
us if we can be of any ft11iher assistance. 

Yours sincerely 

~ · '"'-~-r 1. -1? 
\ I ,.' ' / / I \," /) /! ~ tl!J ) du--r:-/ (; ~ 

' . 

Brian D. Bornhold, Ph.D. 

cc. Dr. T. Lewis, NDirector Pacific Geoscience Centre 
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6.2 Landslides 
(@ 

Landslides can be tri ggered by many factors such as oversteepened slopes, ·; 

\'...'eakening of geological layers by weathering . and softening, and high 

groundwater conditi ons . The slides which affect the bluffs are rotational type 

slumps in which movement occurs along a finite shear plane or a series of 

planes. The presence of such shear surfaces may often be inferred by t~e 1 

appearance of tension cracks at the top of the slope or by a small 

escarpment developing in the ground near the bluff crest. 

In December of 1975, a deep seated rotational type failure occurred in the 

glaciomarine clay at th e head of Horseshoe Bay. The slide occurred rapidly 

after a period of heavy rain. lt. was estimated that between 2 and 3 m of 

.9!2und was lost at the bluff crest and that the failure plane extended about , 

8 to i 0 m below the to,p_Dllhe sloQSL This slide is considered .[~pres .entativ~} \ 

.6t. sli'des ·.which .have. occurred in the past,. particularly in the area between I 

Finlayson Point and Hol land Point .. 

A back analysis and fu rther discussion of this particular slide is reported on 

in Section 7. 

6.3 Colluvial Processes 

. --- - 8- lOr.--. r_2' - --··-- -. -~~-~;;;?:] 
···-- -----=~ ::~~: ~--.~ ~-c~/ 

Colluvial processes are those in which material is moved at an imperceptible 

rate directly by gravity. Most of the Dallas Road Shoreline is affected by 

colluvial processes. The desiccated and jointed cl2.y encountered at the .· 

Horseshoe Bay site is particularly susceptible to mass movement caused by 

wetting and drying cycl es. These cycles cause drying and cracking of the 

clay which permits ~Jre ater access of surface water. As clay colluvium 

material slowly moves downslope it can block natural drainage from, 

underlying sand seams. This can lead to a build up of pore water pressure 

and result in failure of the colluvial mantle or perhaps in a deep seated failure 

of intact material. 

TH t...-J ~O 
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FEED ~AX THIS END 

:j January, 1991 

Our F1 1e: 2773 I FAX ~1 ITo~~~ 
Dept.: 

Fax No.: -~3 ~ /6 'JZ 
No, of Pages: _ _2_ 

District of Saanich 
770 Vernon Avenue 
Victoria, B. c. 

From: ~tt:!LJ.M:L..-
Oate: _._s./t;ue- 3Q_i..!l!?.L 1 

Company:~ I 
V8X 2W7 t:ax No.: ___li:-75 - S:t.t5o~ 1 

Attent~on: 

Dear Sirs: 

R. H. Lloyd, ?. Eng. 
Deputy Engineer - P~sig n 

Comments: 

Poa!:'_t " 

Jlj1n ind F1oQ.d Frerut.e.ncy .~.t!9~er 1990 

As requested we have rev~ewed the ~va i1able data on the rain events and floods 
wh1ch occurred 1n Saanich during November 1990, 

1. Rain -'vents 

ThQ month of November wa.s extremely wet with 
punctuated by two major eve~ ts en November 9 ~ 
1atter event caused severe f looding 1n Saanich 
ties. 

Daily Precipitation 

the seeming1y continuous rain 
10 and November 23 - 24. The 
and the other core mun1cipa11-

Wi ax&m~ned da 11y precipitation rg cords for Cordova Bay South and Victoria 
She1bourne and c:omparad them to the long-term statis tical data available for 
Victoria Airport, Victor1~ Gord0n Head and Vict oria Gonza1es. The 1 to lO·day 
In tens it.Y·Ourat ion frequency va 1 ues prapared by Atmospheric Environment Ser
vice for each of the three long~ te rm sht1cns are remarkably s1mila~, there
fore mea.n v~1u~s were ca1cu1at ed from this st?.t istical information. \AS you 
ara aware, Gonzales 1s no lon~ er useful as a current data source as 1t pro
vides synoptic repo~t1ng only.) A cursory exami nat1on rQVe t1ed that the Air
port prie1pitation was on1y 40 to SO% of the V1ctoria She1bourne amounts dur
ing November 9 - 10 for 1 and 2-day durations and on1y GO% of th& November 23 
• 24 amounts ~t She1 bourM. Cordova Bay South precipitation was similar to 
that of Shelbourne fot th Qse two dat~s. 

The fo11ow1ng table summarizes pnrcipitati on at the above·mintioned stations 
and provides regional IDF values. 

f~x pad ?.9C3E 
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KPA ENGINEERING LTD. 

~ 2 • @) 
District of Saanich 

Attention: R. H. ~loyd, P. Eng. 
3 January, 1991 

~r fi1e: 277~ 

One !nd Two-Day Maximum 
e~~j~jtatjQc Y~1~es (IDmJ 

November 9 · 10, 1990 November 23 - 24, 1990 
station l-0Ay 2-Day 1-Da;t 2~Day 

Victoria Airport 31.0 58.8 48.8 62.6 

Victoria Shelbourne so.z 132.4 76.0 108.4 

Cordova Say South 63.0 120.6 84.B 110.0 

Regional Inteosjty Duration Fregyencv YA1Y!is 1 {mml 

1 

Return Period 
(Yursl 

5 

10 

25 

so 

100 

l Day 

55.5 

~3.0 

73.7 

91.7 

89.6 

_LOA.ti_ 

74.6 

86.8 

102.3 

113.7 

0 125.0 

Mean of values for Victoria Airport, Victoria Gonzales and 
Victor1~ Gordon Head. 

[
Clearly the November 9 - 10 and November 23 • 24 events were both ~xtreme with 
1 to 2-day return periods as high as 100 years and 70 years, respectively for 
the two events. 

P,L.c(.l 

Baud on the 50-year period of re~ord for the Airport we ca1cuhted return 
periods for events longer than 10 days (the 1ongest provided by AES) . A 20-day 
period 1s sufficient to cover both thQ November events. To date this year the 
20-day maxima at V1ctor1a Shelbourne is 346.1 mm. The previous 20-day maxima 
at the Airport was 280.3 mm recordad in Decembet l97Z. This is fo11owed by a 
value of 250,6 mm for a 20-day period in Decamber 1979. ihe extrapolated rJ~ 
turn period for this year's 20·day event is greater than SOO years, as shown 
on the attachQd Figure 1. it 

- - --- -- --
•• • > " " 1. I "' •• ' - - - - - - - - - - - - -
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District of Saanich 

KPA eNGINEERING LTD. 

- 3 • 

Attention: B. ~- Lloyd. e. En~ 

3 January, 1991 

Our Fj)a: 2773 

Short-Duration Precipitation 

Tht on1y rate of rainfaii (tipping bucket) gauges in the metropolitan Victoria 
area are orerated by the City of V1ctor1a. They are 1ocated ~t City Hal1 and 
Baacct'\. Hil Park. During tha November 23 - 24 event on1y the latter gauge was 
opQrat1ng. 

The chart reso1 ut ion of the Park gauge 1 s not a~ great as at the former 
Gonza1u Ht1ghts gaugt and th1s 1 1m1ts contpal"isons w1th historical short· 
duration events. Aiso. the gauge data hag not been corrected aga1nst a stan
dard ~auge, 

The most 1ntensa rain fa11 betwe;n 12:00 noon and 5:00 p.m. on Novemb~r 23, 
19go and many stol'm drains and creeks were reported surcharging 1n the 1 ate 
afternoon. 
I 

According to h 1st or 1 ca 1 short~durat ion i ntans ity-durat ion frequency data for 
Gonzales Ha1ghts the return per1od of tha November 23 rain intensity as re
corded at Baa~on H111 was greater than 25 years for durations or 2 to 6 hours. 
Intens1t1as for the rain dur&tions 1ess than 1 hr. were re1ativa1y less severe 
and may have been at a 10-year frequency for 30·minute durat1on. ThQ reso1u
t1on of the gauge chart limits accuracy in this rangi, however. 

The summarized storm data 1s plotted on the Gonza1es Heights IOF curv~ for 
refirence . For comparison the January 23, 1982 ev;nt ~s also plotted. This 
storm also caused considerable flooding in the area, 

2. fJogd Eyeot~ 

Colquitz Crtek 

There 1s a Watsr Surv*y of C&nada (WSC) gauge on Co1quitz Creek at Violet 
Avenu8, The peaK flow rtcord 1nc1ude~ 9 yeJra of data (wit~ 1990). Using the 
WSC ra.t~ng curvQ the peak flow was determined to be lS. m /s, approx1mateiy. 

· This flow is !ign1ficant1y grQatar than any other previously recorded. 

A ft;quen~y extrapo1ation p1a~as this flow at a return period of 25 to 
50 yeal'"s depinding on the method used. (The Log Pearson Type III distribu
tion, which is tha most wid$1y used m~thod, indicated so years.) 

eo.«er Creak 

Thera 1s no gauge on Bowkar Cruk so only relative comparisons may be made . 
On November 23, thne was severe flooding in the vicinity of Trent Street. 
The previous1,Y observed high~water mark w~s £1. 14.1 rn on January 23, 1982. 
This height was su~~agsed by o.o m on November 23. 

® 
P-3 -v Cl 

~-· ··· -- ·--·-~ 



F ~ ',:,.;·1 i '=-' ·~··F: F ~}F 
r • / ;. 

!c;.•.'~ l h ~H I 1 ,1 ' ' \:.. l• t : ~ I • C.t.. l ". i i!'.:- t... I!.J < T HI_I ) 0~- - -30 . ' '?4 

'"i (1 ~1 

I 
IJO. 5 I ' q 

F't=lGE 4 

. 
<of" 

"" • KPA ENGlNEEFiiNG liD, 

- 4 . 
3 January, 1991 

c@ 
P. 4 0~ 1 

r District of saanich 
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Attention: B. H. Lloyd. p, Eng. QlJ!.. File: 27U 

Previous work by KPA { 11 F1ood Flows in Bowl<er Creek Haultain Street to the Oak 
6aY Rtcraatton Centre" fo~ tha D1str1et of Sa anich and tht City of Victoria, 
Febru&ry 1984), 1nd1~ated the 198~ flood had a return period of 5 - 10 ~ears. 
The sam; t;port 1st1mated the 25-yur f1o c'cl peak for existing development at 
17 m:a/s or l~ m /s for 11mited futur; deve1opment. At the indicated peak 
water 1eve1 tha corresponding .,in.lit capac ity of t ha Tl"'ent Street drain is 
20 ms;s, but bad<wat;r effects may have si gnificant1y reduced the flew rate . 
A ca1culation of the actual backwater effec ts wou1d raqu1re further hydrau1 ic 
analysis. 

3. Summar~ and Recommend~t1on~ 

The ·r;turn period of the 1Qnger duration ta in eve nts is very severe. For 
Novembe~ 23 ., 24 the 1 and 2-day va1 uu range d from 30 to 70 years. For the 
20 day$ end i ng Novambtr 28, the fre~uen cy may have been 1n excess of 
500 yaars, indicating axtrtme1y wRt antee~d e n t condition~ ware preva111ng, 

Shor t-duration rai n ftequlncy had cons1d!rab1e vari ati on. Based an the Beacon 
Hill Park gau;t the Z·hr. to ~-hr. durat ions were in excess of the 2$-y;ar 
return ptr1od and may have peaked at 100 years. forth~ e·hr. duration. 
Although 1ntens1ties for the rain duratio ns l ass t ha n 1 hr. were r~1at1ve1.y 
less severe, the effect on the stormwa.t ~r runoff peak would be significant 
when ~on51derad ;n thi context of the enU r·e $torrn . Our experience 1 s that 
very high inhnsity rlin bursts {1.e. th te bursts wh1ch gQnerate the 10 to 
100-year IDF values for ~uration! of less t han l hr.) rarely occur in combina
tion with events of the type 1n question. Tharefor e a simp1e comparison of, 
say, lO .. mi~ute to l·hr. Wn. 1ntens1t1es with thos e of the IDF data may not 
rafhct the runoff return period. Much of t he data which 1s used to produce 

W the short-duration lDF information occurs when antecedent conditions are mueh 
~ drier than they w;re on the afternoon of No vGmber 23. 

Puk f1ows on the two major creaks 1n Saan1ch appeared to ex~ud the 25-year 
return period. 

In order to fac11 1tatQ analysis, of futura ev ents end to 1mprove the accuracy 
of storm dra1nagt des1;n we recommend th at at least onQ and preferably two or 
more t1pp1ng bucket rain gauges be u hblh ned in Sun1ch . Ideally thesa 
wou1d be 1ocated at tha ex1st1ng daily reporting c1 imata stations 1n Saanich. 
It is aho raeommonded that a strum gauge be p1ac(!d on Bowker Cl'"eek. This 
w111 evtntual1y provide a database with which future flood events may be 
assessed. The tfftc:ts of continuin~ urb ani zation may also ba monitored with 
sueh a gauge. In addition, a gauge loc ated in a storm drainage p1pe would 
provide information on sma,1 catchment response to ra1n events. Ono of the 
tipping buckit ra1n gauges should ba located in this catchment. We would be 
phased to provide deta1hd r-eecmmendati ons for a c:omprehensive monitoring 
progr•rn. 
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~ District of Saanich 

KPA ENGINEERING LTD. 

- s . 

I 

~tient1Qn; ~' H. Lloyd. e, Eog. 

3 January, 19~1 

Qur FUe: 2273 

We trust this letter provides the information you require. If you have fur
ther questions please do not h~s1tate to ea11. 

BFIK/b1 

Att,h. 

Yours tru1y, 

KPA ENGINEERING LTD. 

~~ .. Ken:f. P. Eng. 

@ 
P. ~ oC l 
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along fissures and fine sand seams within the clay to the slope face where 

it is observed as seepage. It is this perched water that affects the slope 

stability within the glaciomarine clay. 

The resu lts of the slope stability analysis indicate that the construction of 

drainage works to reduce the amount of perched water which reaches the 

slope could improve the slope stability in the area of Horseshoe Bay by ~p 

to 10%. Drainage measures would also allow the slope to stand at a steeper 

angle. 

A retaining wall could be constructed to retain the crest of ·the .- slope. ' This 

work would allow the slope crest to stand at a closer horizontal distance fro'm 

the toe of the slope. The useful life of such a structure would however be 

limited unless the erosion at the toe of the slope was halted by the placement 

of sea protection. Any retaining structure should only be constructed in 

conjunction with toe erosion remediation and the drainage measures outlined 

in Section 8.3. · If no work is done, regression of the bluffs will continue. If 

lFftrrte&iftP,....,..,.IJi.&um~U~Jt~~~M!""' 
WMftililare~~tat>leaste-p"e~~~-<::~~TmiS§.ar:r:rollTI'Y~~ 

rt~edt:Jeed~<by"'about~half~ if ,·drainage ~measuc~.szt.wsr~~~ 
tmrn .. §tr.u~ted. over cuho.t 

~e< lOb D~ t IN'€- ~ 

FURTHER WORK 

Recently, we have completed a surficial mapping and test hole drilling 

program along the beach between Finlayson and Clover Points. The ~ 

of this investigation will be.ff'?fported~epar<ately~. 

.#elf.Qr!!Si64Eiiil'f8(miU'Rfft§tqiBijlQ$b'AiOOr.~st~Qd4'Cikk<J OtsasbOSMI@8¥4fu£1b.W: 

~..wiU..~e:-ess'iry to determine the foundation strength parameters and 

~~_s~wave~::erbsiort:· For drainage works to be constructed it is 

recommended that a test pitting investigation be carried out to better define 

the thickness of the surficial beach lag sand deposit. 

-; 

L -- . r ·-
T .. •ur1 c 1r n 



I 
j 

J 

l 

V l ' _. t.... l .1 l.:.J.I ·t C.C. "" ! I' {l.:J PAGE. 00 2 

@ 
The South Coast Erosion Control Program 

~- \ 0~~ ~ 
l-

In view of the cuirent misunderstand1ng over the work at Horseshoe Bay it is appropriate that the 

history of the South Coast Erosion Control Program be reviewed. 

( roskf'l 
In 197 6 the University of Victoria published a paper* on coastal erosion in the Victoria area. It 

stated that the cliff-top between Clover Point and Finlayson Point was retreating at a rate of fourteen 

"' ~ 
......1-> 

V> 

L£ 
..[\ 

.J:l 
0 
:J 

(14) inches annually and that ''since 1946 the landward erosion had amounted to some 25 to 30 feet.<:/ 

a loss off 15,800 .square yards". Similarly, the area to the west of Finlayson Point was retreating at 

a rate in excess of twelve (12) inches per year. 

The magnitude of this problem has been borne out by the regular need to relocate the cliff·top 

pathways; the disappearance of the pathways which lead down to the beach at Horseshoe Bay; and 

the massive undermining of the cliffs just to the west of Clover Point in 1988. 

In the mid seventies the traditional method of coastal protection was to build seawalls an<L although 

this was considered, the Council of the time decided to monitor the situation and seek alternative 

methods: Since that time I have had the opportunity to discuss alternatives with coastal engineers 

at Scripps Institute in California; with our coastal consultant, Duncan Hay, who has been involved 

internationally with coastal problems; with Wolf Bauer, an expert from Washington State; and with 

the fum of Thurber Engineering who have provided geophysical data, design, and advice on a 

continuing basis. 

... .. 
In the ensuing years there has been a considerable advance in bank stabilization technology in~ludfug _: ·:: :. 

. . . . 
the use of geotextiles; ~nnS as energy dissipaters rather than solid walls; and the dCVelOpment of ··; ··:·. . . . . . . . ' . ~ . . 

biotechnology. ·: · ... 

. . ~ · ' ' 

Basically the erosion process has four major elements. Th~ are the removal ofDJJiteriai by W?-Ve. ~-
action; the destabilizing of native mterial by ground water ~~age; the Saturation ofuplwd Jmrerlal ' .. 

by heavy rain; ~d the general wearing forces ofwi~d, rain, sun, frost and h~ activity. 
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Our main approaches to the problem arc, therefore, to protect the base of the cliff from sea action; 

to provide a drainage system for the upland areas and possibly intercept ground water; and to protect, 

wherever possible, the fuce ofthe cliffu by planting deep-rooted materiaL The design and installation 

of a drainage system is complex and has needed extensive drilling to determine the best routing. A 

program of planting is being planned in cooperation with the Parks & Recreation Department. It is 

the protection against wave action which offers several options. 

The option of a sea wall was not considered. Not only would it be too expensive but it could lead 

to scouring and the rapid removal of beach material as is occasionally the condition in Ross Bay. In 

the bay between Clover and Finlayson Points the beach level is higher adjacent to the naturally 

occurring off-shore reefs west of the COQk Street steps. The installation. five months ago, of an 

artificial reef to the cast of this area has already lead to a significant raising of the ~each level. This 

indicates that we can limit the size of any protection at the foot of the cliffs if further reefs are 

installed. For several years we have been plotting the seasonal changes in undetWater topography 

to determine the location of this and future reefs. Similarly, a complete environmental impact SW'Vey 

of the submarine babitat was carried out and there has been a significant increase in marine life in the 

area. In the sarre area it should be noted that a commitment has been made that the scale of the rock 

embanlarent, installed as an emergency measure in 1988, will be significantly reduced when the reef 

program is complete. It is intended to rmoitor the CWTeot reef over several se~ons before continuing 

with this program. It is proposed at this stage that the toe protection in this area will take the fonn 

of a cobble benn with .a maximum' b~ight of four ( 4) feet. 

In Horseshoe Bay the situation is ~- iittle different as the ar~ is more unstable. The rock benn here · 
. . . . . · .. - . . . . ·. 

will serve several purposes. It wm protect the cliff from wave action; as a ductile structure it will 

allow breaking w~ves to dissipate their energy 'without causing ·~due s~our; and ~t will fo~ a' 

"hard~toe" ~pporting the base of the cliff and allowing it to stabilize once ·~e upland drainage bas 

been installed and a planting program established. · 
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While earlier studies noted the immense loss of upland area it was not thought to be a problem as no 

commercial or private properties were threatened. No account was taken of the inestimable value 

Aot ofthe parkland that was being lost. It is now realized that the distance between Dallas Road and the 
M t:;f oe, ~liff-top is as little as ninety (90) feet. If this program continues to limit, if not totally eliminate, 

erosion it truSt also be realized that the beach has to be maintained. Every few years there will always 

be the "big" storm which will denude ihe beach of its material, but as Wolf Bauer says, "Beaches must 

be fed from time 'to time". In other words, we have to manage this as we would any other public 

asset. 
· no~ \:c, \..lo1~eJ-.oe-b 

Before, during and since the last Cap~erendum, in which the electorate overwhelmingly 

approved this project, an ongoing dialogue has been carried out with the local communitY, the press, 

T.V., and the various committees of Council. The appropriate Federal and Provincial approvals have . 

·been ob~ned. . -f\ . . . 
CC7\ le, (\Ote. '· 

J.D. Sansom 

1994 07 01 

•victoria Physical Envirolllrient & Development 
Western Geographic Se~es Vol. 12 (f'c:>-ster \91 b) 

· - J • : • ·~ 
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(___ c_____ Victoria SfioreCine Conservation G;Oflp 

~- l l; 27 Linden Avenue, Victoria, B.C. VSV 4C9 
~ Phone: 383-9207 I 598-6223 Msg: 384-5955 

~~- \ Fax: 383-1692 

November 25, 1994 
Max Nock, Acting Regional Director 
B.C. Lan0s Regional Office 
Ministry of Environment, Lands and Parks 
851 Yates Street 
Victoria, B.C. VSV 1X4 Fax: 356-1871 P. 1 of 11 

Your File #1408222 
Dear Mr. Nock: 

RE: HORSESHOE BAY BERM - PUBLIC PROCESS 

The City of Victoria, in an attempt to satisfy your Ministry's requirements 
to have a public consultation process with regards to the Horseshoe Bay 
berm, set up the Dallas Road Shoreline Erosion Control Project Committee 
(also known as the Advisory Cornnittee). As a voting member of this Advisory 
Committee, I am submitting this letter to you as a report. 

At the Council meeting of July 14, 1994 it was moved that the Advisory 
Corrmit tee be established with Councillors McLean and Lun t as Co-chairs . 
. The motion was carried, Councillor McLean voted against the motion (see 
attached minutes). The Advisory Committee had two meetings on 
November 3, 1994 and November 17, 1994. The voting members were: 

Chris Coleman, City Parks and Recreation Commission 
Keith Meyers, City Parks and Recreation Commission 
Ron Ho8ge, City Environment and Public Works Advisory Committee 
Lauralee Poapst, · City Environment and Public \Jorks Advisory Commit tee 
Tim Van Alstine, James Bay Neighbourhood Environment Association 
Tom Loring, Fairfield Community Association 
Andrew Laks, Victoria Shoreline Conservation Group 
Brendan Holden, Ministry of Environment, Lands and Parks 

(as an abstaining observor) 

Though we are in favour of the Advisory Commit tee's reconunendation to remove 
the berm, it is our opinion that what has occurred to date is a mockery of 
public process and it is absolutely appalling. 

The public consultation process has been effectively blocked by the City of 
Victoria where Advisory Committee members and other members of the public 
were: 

1. denied a review of the letters sent to the City from 
citizens on this issue. 

2. denied a review of the results of the poll taken by the City 
at the Public Open House of Aug 1, 1994. 

... /2 
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3. refused rev ieH of membershir o[ othe1~ c:r.ilic.<1l interests. 

L~ . delayed [or the four months of ;:wailahl.e t.ir:1c be [ore the 
City made an attempt to start the rrocess. 

5. denied the basic rights to establish terl!ls of reference 
Emu agenda and to make representations. 

6. cleniecl adequate say in and review of thi.s 111atter. 
Non-members including guests, city staff and consultants 
vJere invited without consent of /\dvjsory Comn.i.ttee rner.1bers. 
1hey were given most of the available lime ancl far more 
time than members to r.rake presentations or have cJj scussions. 

(Refer to the attached testimonial #.l which is signed by four
voting members of the 1\rlvisor.y Committee and one witness 
for the above points 1 to G.) 

The City Council has not accepted the recommendation of the /\dvjsory 
Committee to remove the berm: 

7. A vote was taken by the Advisory Cornnittee to r emove 
the berm entirely. Of the voting rnembe~:s 3 vler-e in 
favour of remova 1 , 2 against . 11-wr.e \v8 s :1 a bs en t ion 
by Brendan Ilolclen of the ~·1inistry of Environment, lJands 
and Parks. 

(Refer to the attached testimonial #2 \vhich j s signed by thJ:"ee 
voting members of the 1\clvisor.y Conn:ri t tee ancl two \v i.lnesses 
for the above point 7 . ) 

8. Lauralee Poapst, one of the 2 8bsent voting rnemhers \vas 
contacted after the last meeting ancl, though namecl Lo the 
/\clvisory Comnittee, was never invited ~. o it by the \:ity. 
She is in favour of removing the berm. 

(Refer to the attached testimonial #3 \vh.i.clr is signed by 
Ms. Poapst for the above point 8.) 

... /3 
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9. 'l11e second of the 2 a bsent voting 111emhers, Tim Van Alstine , 
is in favour of removing the berm. 

(Hefer to the attached testl111onla1 #4 \vhich is signee! by 
tvlr. Van Alstine for the above point 9 . ) 

10. Councillors Lunt ancl ~!cLean as Co-chai r.s of this Advism~y 
Coumit tee FAILED TO REPORT the 3 to 2 vote to Counc:i l. 

(H.efer to their attached November 21, J994 r-eport 
for the above point 10.) 

In view of the above evidence of lack of public consultation process <mel 
disrespect for public opinion and, furthermore, in view of the fact that the 
majority of Advisory Committee members support the removal of the berm, \vould 
you please DENY any lease, tenure or other permit to the City of Victori a a t 
Horseshoe Bay . 

He would be pleased to meet \vi th you at your convenience to discuss this 
issue and our reasons for wanting the berm r emoved. 1lwnk you for. your 
consideration in this matter. 

Yours truly, 
Victoria Shoreline Conservation Group 

-~;/ ./I 
.. -· · .. ·/· .··::;/ - ~/ / 

.. . ~ - // ~y"' / . " 

-~-:~~7~.;:,>-.::/.:' 
· Ari'dre\v Laks 

t\ t tachr:~en ts 

cc. ~!oe Sihota, Ninister of Environment, Lnnds and Pm~ks 
Gretchen Bre\vin, ~1LA, Victoria-Beacon llill 
Rob Russell, llabita t Diologis t, DfO 



November 23, 1994 

To \.Jhom it May Conc~rn: 

RE: PllML I C CONSl.Jl. .. TATI ION PROCESS 

We; the undersignerl; a 1 though in favour of the Dallas 'Road Shoreline 
Erosion Control Project Cotrmittee' s vote in favour of removing the 
Horseshoe Bay berm, do state that the public consultation process which 
led to this ~ecision was entirely inadequate. 

The public consultation process has been effectively blocked by the 
City of Victoria by denying us and other ma~bers of the public 

J) a review of the letters sent to the City from 
citizens on this issue, 

2) by denying us a review of the results of the poll 
taken by the City at the Public Open House of 
Aug 1 , 1994 , 

.1) by refusing memhership of other critical interests, 

4) by delaying for the four months of available time 
before making an atte~pt to start the process, 

5) and by rlenying us adequate say in and review of this 
matter. 

@ 
(?.I 0~ 7 

Members of this so-called advisory committee were denied the basic rights 
to establish terms of reference and agenda and to make representations. 
Non-members including guests, city staff and consultants were invited 
without consent of advi::;ory comnittee me.mbers. Tnev were given most of the 
available time and far more time than members to make presentations or have 
discussions. --~) 

. ~-r- · ~ ;?;_. . , ---: ---------- i 
1JV ~~!fit;, J> , ~ ~/ ?}_,. 

Tim Van Alstine 
James Bay Neighbourhood 
Environment Association 

Andre\.J Laks 
Victoria Shoreline 
Conservation Gt·oup 

Ron Hogge 
City of Vi c toria 
Environment Advisory 
Committee 

(members of the Committee) 
,, 

-~~ 
Tom loring 
Fairfield 
Cor.l!Tiunity 
Association 

;4/~/-Y 
I ' ·"Ji /(li w__ __ 

Dr. Saul Arbess 
(witness) 
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~ovember 23, 1994 

To Whom it May Concern: 

We, the undersigned, were present at a meeti ng of the Dallas 
Road Erosion Control Project Review Committee (also known as 
the Advisory Committee) on Nov ember 17, 1994. A vote was taken 
at that meeting on whether to remo v e the berm at Horseshoe Bay. 

f. 4 0~ l 

Three members of 
and there was one 

for its removal, two against 

~ 
zP~ 12 v)A '0" / I ~ 

Ron Hogge Andrew Laks 

(members of the 

ku~d 
Anne Fritzel 

committee) 

.l 

/ 
I ' ' P' / . I 

/.:.)A_,.:/_ 
// ~ -

~~ 
Torn Loring 

(2JLJ2____ 
Dr. Saul Arbess 

(witnesses) 



November 23, 1994 

To wr,~T. it May Concern : 

RE: I NVITATION TO COMMITIEE 

I, the undersigned, Lauralee Poapst, Co-chair of the City of Victoria's 
Environment and Public \·Jorks Advisor y Commit t ee , was not invited by the 

@ 
E'. SoC 7 

City of Victoria to be a member of or attend the Dallas Road Shoreline 
Erosion Control Project Committee. I am in favour of removing the Horseshoe 
Bay berm and restoring the bay to its natural state. 

· / . ") ~/ / / 
/----~----- --, ?•// " - --· · · . . -------r-··· 

/ / ~~--~ ~~-' ,/' ! 
' ; / /~ / 

Lauralee Poapst 
205-955 Humboldt Street 
Victoria, BC 
V8V 2Z9 
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November 23, 1994 

To l.ffiom it May Concern: 

RE: HORSESHOE BAY BERtvl 

I, the undersigned, Tim Van Alstine , as a member of the City of Victoria's 
Dallas Road Shoreline Erosion Control Pr oject Committee representing 
the James Bay Neighbourhood Envi ronment Assoc iat i on, am in favour 
of removing the Horseshoe Bay berm and r es t oring the bay to its natural 
state. 

~~,;!~ 
Tim Van Alstine 
140 Oswego Street 
Victoria, BC 
V8V 281 

P. b oC 1 
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Coastal Management 
The Marine Shorelands of the 

Capital Region 
1. Why Manage Our Marine Shores? .... 

There are 210 miles of marine shore in the Capital Re
gional District. 

This natural feature, more than any other, dominates 
the Capital Regional District landscape. Virtually every 
municipality and electoral area contains marine shores 
characterized by rocky headlands, high sea bluffs, 
scarce sand beaches and salt marshes rich in plant and 
animal life. 

Such a setting provides an unsurpassed environment for 
living, with high aesthetic appeal and varied recreation 
opportunities. The importance of these qualities to the 
region is demonstrated in a recent study of the regional 
economy. It showed that natural beauty, especially the 
coastal area, was largely responsible for attracting tour
ism, the region's primary economic activity, as well as 
other businesses. 1 

This shorescape, so importan t to the qualit y of life in the 
Capital Region, did not always exist in its present form . 
Originally it was comprised of lifeless bedrock. Sub
jected to the constant beating of the waves, the ebb and 

fl ood of tides, the flow of ocean currents and the effects 
of wind and rain, the once uniform rocky coast has been 
transformed to the diverse shoreland we now know. 
Even today these natural processes of change remain at 
work, perpetually shaping the marine shore environ
ment. 

In recent years, problems have emerged from the con
flict between the natural processes that cont inually 
shape the shore and the human activity of land develop
ment . Specific conflicts include: 
® the existing and proposed dredging of salt marsh 

habitat for marina development withi n Tsehum 
Harbour; 

® the building of homes on the unstable bluffs at 
Cowichan Head, destined to slump into the sea; 

® the contamination of the sensitive marsh lands of 
Esquimalt Lagoon by septic tank effluen t; 

® the disruption of natural material movement along 
the shore due to the construction of wharves a nd 
je tties, thereby causing the disappea rance of scarce 
sandy beaches. 

Potential oil spills, from use of the Strait of Georgia and 
Juan de Fuca Strait by oil tankers pose yet another 
threat,t o the shore environment. 

OGDEN POINT 
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With better understanding of the natural processes act
ing on the shore and a greater appreciation for the more 
sensitive coastal resources, many such conflicts can be 
avoided . Also, the multitude of agencies at the federai, 
provincial and municipal level, with diverse juristiction
al responsibilities over shorelands; must work together 
in a co-o rdinated manner. Basically, local governments 
have responsibilities for the management of backshores 
and upland areas, while federal and provincial govern
ments have responsibilities for the management of the 
foreshore. This jurisdictional divis.ion often encourage~ 
unco-ordinated decisions pertaining to marine shore
lands. 

2. What has been achievedl 

Tbe Capital Regional District, in conjunction with the 
Land Management Branch of the Province of British 
Columbia, recognised both these needs in 1976 when the 
community plans for the Western Community and the 
Metchosin Electoral Area were being formulated. 
Working together, they secured the services of distin
guished experts on processes which shape shore environ
ments, to provide the foundation for the preparation of 
marine shore management guidelines.' A classification 
of various shore types has been mad~ based on the 
unique physical and biological characteristics of each, 
within Langford, Colwood and Metchosin. This classi
fication is itself founded on biological science and engi-

1 Capital Regional District, Economic Advisory Committee, 
T he Challenge ... Managing the Regional Economy, 1977 

' W. Bauer, Western Community Shore Resources Analysis, 
1976, T. Bur11s. The Western Community Coastal System: 
Its Basic Biology and Management Suggestions 

neering principles in regard to coastal resources. Once 
the shore was so classified, community plan policies 
were prepared to guide future use in a manner that will 
minimize conflict within marine shore environments. 
An outline of how planning for sound management of · 
coastal areas may be undertaken at the local level is pre
sented below, based on the Capital Regional District ex
perience. 

3. The Basis for Marine 
Shore Management 

Three basic types of shores exist in the region: 

® Rocky Shores 

® Beach Shores 
(Drift-Sector Beaches) 
(Pocket Beaches) 

® Marsh Shores 

Each shore type is affected by the constant action of 
wind, wave and tide: material is eroded from one point 
to be deposited at another: These physical processes, 
constantly changing the appearance of the shore, are 
best understood when illustrateJ in a stylized form. 

Figure I summarizes the Bauer approach to physical 
shore classification. 

Each physical shore type is associated with a distinct 
biological environment. This ranges from rocky shores 
with only limited capability to support plant and animal 
life to very productive but sensitive marsh shores. 'Figure 
I also illustra tes the sensitivities of these biological en
vironments to the development. 
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FIGURE 1- PHYSICAL AND BIOLOGICAL SHORE CLASSIFICATION 

Erosion Beach 

ROCKY SHOR£S 

Pocket Beac h 
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DRIFT-SECTOR BEACH SHORES 

Driftway 
Transport 

MARSH SHORES 
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SENSITIVITY TO DEVELOPMENT 

Erosion Beach 

W.ave, W ind "

Tide Energy 

ROCKY 
SHORES 

Accretion 
Beach MARSH SHORES 

Sketch adapted from Western Commun1ty Shore. Resource AnalyH\ 
by W. Bauer. 1976 and a descriptiOn of the Western Commur11t1· 
Coastal Sys tem; /r's bas1c b1ology and management sugges tions . T. 
Burns. 1977. 

LANGFORD, COL WOOD SHORELINE 
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ROCKY SHORES 

tligh Water Mark 
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Physical and Biological Characteristics 
of Shore Types 

ROCKY SHORES 
Rocky shores are comprised of exposed bedrock which 
resist the effects of wave and wind energy acting upon 
them , because they are hard . Consequently they under
go very little noticeable change. Rocky shores provide a 
home for a wide range of marine life that includes snails. 
barnacles, mussels, seaweed, anemones and sea sta rs . 
These organisms expend such a large percentage of their 
total energy for mere survival ·· in this harsh environ
ment, that they have little energy left for reproduction. 
l{ocky shores are , therefore, less biologically produc
tive than other shores. Their low biological ca pability as 
well as their stability render rocky shores suitable fo r 
most types of development and only limited management 
is necessary . However, por.tions of rocky shores may 
warrant protection from development encroachment in 
order to accommodate recreational scenic corridors 
along the coast. Most of the Capital Region shores are 
rocky shores, with notable examples at William Head, 
Albert Head, Ten Mile Point and Gonzales Point . 

EAST SOOKE 



BlEACH SHORES 

Beach shores consist of unconsolidated materials such as 
sand or gravel and are either one of two categories: 

a. Drift-Sector Beaches 

A drift-sector is a beach system of varying length that is 
separated From other shores by a barrier such as a rocky 
headland. Within a drift-sector, wave and wind energy 
erodes material away from one part of the shore (ero
sion beach), transports it along the shore (driftway). 
then deposits it at a point further along the shore (accre
tion beach) . A number of drift-sectors exist in the 
region. A good example is the system of beaches located 
between William Head and Albert Head in Parry Bay. 
This drift-sector process of erosion-transport-accretion 
is explained in Figure I 

Shoreline 

" ..... . .. . . . . · 

EROSION BEACH 

Shoreline 

Sloughing Soil 

Eroded 
Moaterial 

EROSION BEACH 
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An ;1ccretion beach d iffers from an erosion beach in that 
it h .. ~ " porous accumulation of sand or gravel above the 
high water mark called a berm, while an erosion beach 
does not. It is the existence of a porous sand or gravel 
berm above the high water mark that stabilizes the ac
cretion beach shore thereby making it h ighly desirable 
for recreation use such as beachcombing, walking, or 
sunbathing. Accretion beaches are generally very scarce, 
comprising less than 5% of all shores in the Capital Re
gion. Island View Beach, Witty's Beach and the 
Cobourg Peninsula are examples of accretion beaches. 
Cowichan Head between Island View Beach and Say
ward Beach, and the beach at Mount Douglas Park are 
good examples of very active erosion beaches. 

Because accretion beaches depend on . the supply of 
material eroded and transported from erosion beaches 
for existence, drift-sector beach shores must be managed 
as an inter-dependent system of beaches if the accretion 
beach is to remain . If either erosion is stopped by a sea 
wall. or the transport of material is blocked by a dock, 
for example, . the supply of material to the accretion 
be;~c h will stop.and the beach itself will erode away. 

ACCRETION BEACH 

Accretion Berm 

High Water M;uk 

. 
4 ... Shoreline 

~----~~~~K~60~~~ 

. . . 
.. ·,. .. ' .: •• t( : ·:· .... : •• ·: , -. ~ - ,. . ., , . 

.. - , I •,, . ~' ., .... . ... . . . .. . . 
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b . Pocket Beaches 

A pocket beach is a sand or gravel beach that occurs 
within small spaces or pockets along a rocky shore. 
Unlike a drift-sector system of inter-dependent beaches 
which are formed by the movement o f material along · 
the shore, pocket beaches exist independently and are 
formed by the onshore and offshore movement of the 
material. However, like drift-sector beaches, pocket 
beaches may be of different types depending on the pre
sence or absence of a sand or gravel berm . Examp les of 
pocket beaches include Weir Beach and beaches located 
in Gonzales Bay and Cadboro Bay. 

POCKET BEACH 

For plant and animal life, both types o f beach shores 
prov ide an environment which is intermediate bet ween 
rocky shores and marsh shores in their ability to sup
port a la rge number and wide range of organisms . 

Because of the high recreation po tential of beach shores, 
particularly accretion beaches, manage men t guidelines 
sho uld ensure the preservat ion of beach shores fo r re
crea tion a l usc . 

Bedrock 

POCKET BEACH 
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MARSH SHORES 

A s<tlt marsh shore is an area where the central part is a 

m<t rsh community partially or wholly cut off from the 
oce<Jn by a berm which allows the formation of a shel
tered lagoon. Some lagoons have creeks and streams· 
flowing into them from upland areas. Marsh shores con
sist of the sheltering accretion beach berm, the marsh 
and the surrounding uplands. This combination. of en
vironmental conditions permits the existence of a very 
productive shore habitat which fosters a wide variety of 
pla nts and animals within the marsh, the adjacent 
uplands, and the sea. Marsh shores are the most sensi
tive of shore types and require very careful manage
me nt. Excellent examples of Marsh Shores are located at 
Witty's Lagoon, Albert Head Lagoon, and within 
Tsehum Harbour. 

8 

"Marsh shores are highly productive in 
plant and animal life. They must be 
safeguarded through careful 
management of surrounding lands." 

High Water Mark 

WITTY'S LAGOON 

MARSH SHOR ES 



./4. Management Guidelines 

The following ·shore management guidelines are excerp
ted from the community plans for the Western Commu
nity and the Metchosin Electoral Area. They are pre
sented as an example of shore oriented land-use man
agement policies that could be incorporated into the 
Regional Plan and local plans. They are founded on the 
need to maintain physical and biological processes res
ponsible fo r various marine shore types and to mini
mize conflicts with local land development activities. 

GENERAL SHORE MANAGEMENT 
GUIDELINES 

Distances shown in the Management 
Guidelines illust ration are approximate . 
They may vary according to local condi
tions. 

1. ROCKY SHORES 

Very hard and stable 

Low biological capability relative lo 

other shores 

Minimum Setback Required 

Buildings. structu res or the pla cing or r<·· 

rnoval of fill o f any kind should not be 
permilled within a minimum of SO hori 
zontal feel landward of nwan high water 
on [~oc ky Shores. 

9 



j 

2. 11E/\CH SHORES 

1\ . Drift-Scct<:>r Erosion Beach 

t>L1tcri.1l constantly eroded from 
the"' shores supplies accretion beach 
shores. 

Process of sho re erosion causes 
slumping and bluff recession 

Moderately low b iological capabil-
ity due to constant erosion 

II . Drilt-w.w Material Transport 

1\.l ,ltcrial eroded from erosion beach 
sh<> res is lransp<>rlcd until deposi ted 
<>n ,1ccretion beach shores 

C. Drift -St•ctnr Accre lit>n Beac h 

Depends nn cnnst.1n t supply of m a
l£'rials from erosion b('aches 

10 

This type nf beach is very scarce. 
Gener,1llv less than S"'n of a ll shor('S 
in tlw Ca pit a l Region. 

Arcrrlinn beach brrm 

rn.1rsh shores. 

M<>drrate b io logi ca l 
prnduclivc capability 

Do not impeoe· erosion wiih bulkheads, etc. __ 

As the ex istence and maintenance rf ac
cretion beaches are dependent on the sup-
ply of mate rial from erosion beaches. no 
bulkheading or place~ent of any shore 
defence works that would impede · conti
nued ma terial supply should be per
mitted. 

··. Scarce 

Save for Recreation 

+ 
Setback Buildings from Receding Bluffs 

Due to active bluff recession with consi
derable sloughing and slide evidence. no 
building or structure should be placed 
within a minimum of 200 horizontal feet 
landwa rd of mean high water adjacent to 
erosion beaches. 

Do not interfere with Material Transport to Accretion Beach 

To ensure that material from erosion 
beaches is transpo rted and supplied to ac
cretion beaches. structures tha t would 
impede the transport of beach material 
should not he permitted in a drift -sector . 

'Existence of sa nd o r gravel be rm 
above high wat er mark at all times 
provides excellent recreational po
tential 

water adja-



D. Pocket Beach Shores 

3. 

Depends on on-shore - o ff-shore 
movement of material 

Berm may shelter marsh habitat 

Development on berm may cause 
degradation of sandy beach seaward 

MARSH SHORES 

Dependent on sheltering accret ion 
beach berm for existence 

Very sensitive to development, al
terations and contamination . 

Very high biological diversity and 
productive capability supporting a 
wide range of plant and animal life 
in surrounding uplands and the sea 

Sheltering Berm 

Sensitive Marsh 

Possible Source 
of Contamination 

+ 
Setback Development from Berm 
Do not Develop on Berm 

Buildings or structures or the removal o r 
placing of fill should not be permitted on 
or within a minimum of 50 horizontal feet 
landward of mean high water adjacent to 
accretion beaches. except where enginee
ring and resource management studies in 
dicate that a lesser distance is satisfactory . 

Prevent Effluent Contamination 
fr o m Upland 

Disposal of septic tank effluent. or othc, 
was te material should not be permitted 
within salt marshes or on lands that drain 
into them. 

Do not Dredge, 
Fill or Develop Sensitive Marsh 

No dredging or placing of fill material nr 
buildings and structures should be per
mitted within salt marshes. 

Salt marshes should be maintained as 
wildlife habitat , and extensive recre .li<'r,
al use is compatible with the maintenance 
of marsh habitat. 

Maintain Sheltering Accretion Berm 

Buildings '" structuro~s or the removal or 
placing of fill should not be permitted on 
a sheltering accretion beach berm. 

11 
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5. Where do we go from here? 

This brochure suggests an approach to the management 
of marine shorelands at the regional level in the Capital 
Regional District. In the months ahead it is recom
mended that the followi ng course of action be under
taken: 

1. ·That a classification be made of the various 
shore types and their physical and biological 
characteristics in the Capital Region. 

2. That the land use demands for marine shore
lands be identified. 

3 . That a regional coastal management policy be 
prepared, allocat ing shoreland uses in a manner 
that will not conflict with the physical and bio
logical characteristics of shore resources. 

4. That local municipalities incorporate marine 
shore management policies in community plans . 

5. T hat an administrative framework be estab
lished to facilitate· the co-ordination of federal, 
provincial, and local responsibilities over ma
rine shorelands. 

6 . That a similar management program be devel
oped for freshwater lakes, creeks and streams 
within the Capital Region. 

This report has been produced by the 
Capital Regional District 
Planning Department 
P.O. Drawer 1000 
Victoria, B.C. 
V8W2S6. 

\)~o()e_ 

In Conjunction with the 
Environmental Services Unit 
Lands Management Branch 
Ministry of the Environment 
Province of British Columbia 
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IDEAs: nm LIVING BEACH 

Lister Sinclair 
I'm Lister Sinclair, and this is Ideas. 

Sounds of summer: children playing on a beach; waves 
washing on shore, making that calming white noise that 
pushes the sounds of the rest of the world into the distance. 
After so many long months of cold and darkness, many of 
us will seek out a beach sometime during the next few 
months. We'll swim or dig or walk, or just lie on a towel 
?nd let the sounds wash over us. We'll take this magic 
jm .. iaposition of sand and water for granted, expecting it to 
be there year after year, giving us a chance to be in touch 
with forces larger than our everyday lives . 

This is the first oftwo programs called 'The Living 
Beach." They ' re prepared by Cape Breton author Silver 
Donald Cameron. He lives in D'Escousse, on Isle 
Madame, a rugged chunk of land separated from Cape 
Breton by a narrow channel of the Atlantic. From his desk, 
Silver Don can watch the ocean and its effects on the shore 
across the way. 

.Silver Donald Cameron 
Beaches are among the most mysterious features of our 
Jatural environment. They' re like living things: they 
move, they grow, they shrink; they hunker down and wait 
out storms; and they shift with the tides and the seasons. 
They' re always changing, yet somehow they seem eternal. 
Human beings find beaches fascinating, almost hypnotic. 
Like blank slates, their long, smooth sweeps of sand invite 
us to make marks on them, marks which the next high tide 
instantly erases. Watch a kid on the beach, then watch a 
judge or a theologian-they all behave the same way. 
Wallace Kaufman, a North Carolina writer, is co-author of 
The Beaches Are Moving. 

Wallace Kaufman 
There's a Walt Whitman poem, "Out of the Cradle 
Endlessly Rocking," in which he compares the ocean to a 
great cradle and suggests, I suppose, that somehow we see 
the ocean as this rocking motion. This motion of the 
oceans somehow appeals to a very basic instinct that 
human beings do like to be rocked. The calming effect of 
what we call "white noise,"-you can now go to a record 
store and buy a disc of ocean-wave sounds, with an 
occasional sea gull-people love it. 

. hen I was at the beach this past weekend-I'm a 
.vorkaholic, I work all the time; I hate to go any place 

unless I've got a purpose and I'm doing something 
there-but I happened to be at the beach. I was walking 
along the beach with a friend, and she stopped and sat 
down on a sand dune, and so I had to stop and wait. I 
stopped, and I just found myself immediately quite content 
to listen to the waves come in, go out, watch the different 
forms . I wasn't trying to learn anything; I wasn't studying 
anything. It was just a form of semi-hypnosis, which I was 
quite happy with. And I thought to myself at that point, my 
God, I'm glad I don't live with this, because I might spend 
half my day just staring. 

Silver Donald Cameron 
Melmerby Beach lies on the Nova Scotia side of 
Northumberland Strait, just across from Prince Edward 
Island. It's named for a ship that was wrecked on its sands 
in the nineteenth century. On the low bluffs above the 
beach you can see a cluster of old summer cottages-you 
know the kind I mean, the cottage that began as a shack, 
had bits and pieces added as the family grew, and got 
running water after World War II, and a hot shower during 
the 1960s. Allan Robertson is a management consultant 
from Halifax. His family has been going to Melmerby 
Beach every summer for five generations. Every day of 
every summer the Robertsons go through their beach 
rituals, paying homage to stability in a world of 
kaleidoscopic change. 

Allan Robertson 
Typically, if the weather is a little better than it is today, 
people head for the beach, sometimes in the morning with 
the little ones, but almost always by about one or one
thirty in the afternoon everybody heads for the beach. And 
it's a real social occasion. You sit down or you lie down 
on your towels and you read, you talk, you play in the 
water, you play on the sandbar, you play with your kids, 
do a little beach volleyball or whatever, and that's almost a 
highlight of the daytime part ofthe day. 

Then, inevitably, at five o'clock we have happy hour, 
which means that the sun is over the yardarm, and it's time 
to pour out a beer or a drink of rum. We will meet at 
various people's cottages, on sort of a rota basis, and 
simply sit down and have a drink together and talk. It' s a 
time when the little kids are around and they're sitting on 
people's knees and they're getting horseback rides. It's 
just one of those family times. That's really fun, and that's 
constant. It's unchanging, and the people that you see, you 
know, are going to be there; they haven't changed. Things 
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can change throughout the world and yet this remains a 
little oasis of calm. It's where I'm so familiar with 
everything that there's no pretense, there's no show, 
there's no uniform one wears; it's just home, total comfort. 

Silver Donald Cameron 
Comfort is not always the major attraction of the beach, 
though. Gary Joyce is looking for excitement, physical 
challenges, even a little danger. A leathery little ex
Marine, Gary edits an outdoors magazine in New York. He 
marches through the streets of Manhattan with an attitude. 
He spends his weekends here, on the windy beaches of 
Long Island, surfing. 

Gary Joyce 
I started surfing on Long Island about ' 63, which is when 
the surfing craze hit the east coast-Beach Boys and all 
that good stuff. Started west of here at a big spot with a 
place called Gilgo, which is on Fire Island-on the west 
end of it. Carne out here probably as soon as I got mobile 
enough, when I was about sixteen, seventeen, and been 
surfing here since then, so that would put it around '66. 
Went to college out here, and that's when I really started 
surfing out here. I've been surfing ever since. It's been 
home; it's my home break. Shinnecock Inlet, The Bowl, 
what used to be a place called The Threes-it's all my 
home break. 

Silver Donald Cameron 
And here, on the edge of the greatest metropolis on the 
continent, Gary Joyce finds himself playing in the water 
with a wild animal-a seal. 

Gary Joyce 
Pretty neat! It's about the neatest there is. [laughs] God's 
natural surfer. There's one that hangs out here-usually I 
see him around February, that's the only times I've seen 
him. I believe we saw one today, down at West Hampton. 
But there's one guy that hangs out here on this inlet by 
himself. There's a colony down at Montauk. But this guy 
will actually come out and surf with you. I mean, he'll stay 
off about fifty, sixty feet, but he'll ride the waves with 
you, and he's a really good surfer. [laughs] 

It's the ultimate inter-species communication. I'm not 
trying to get too farfetched, but it's really neat to be doing 
something that he's doing, and even if he does do it, you 
know, a thousand times better. I was really like excited as 
hell about it. I've talked about that a lot- just the fact that 
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you're actually doing it and there's a seal doing the same 
thing. He probably didn't knew he was surfing, I guess h,. 

1 
was fishing and wanted to know if I was competition-bt.. · 
it was still cool. [laughs] 

Silver Donald Cameron 
For most ofus, the beach is about fun. During the past 
eighteen months I've explored thousands of miles of coast 
line in Canada and the United States, from Long Beach, 
California to Long Beach, B.C., and from Long Beach, 
Nova Scotia to Long Beach in Florida. 

Everywhere I went I saw people playing with dogs, flying 
kites, lying on blankets, riding surfboards, walking along 
holding hands, splashing each other, looking for shells, 
listening to music, making things out of driftwood, 
windsurfing, writing and drawing in the wei sand, kissing, 
cycling and rollerskating on the board walk, drinking wine 
in beachfront cafes, sitting around fires, casting their lines 
into the surf, reading, selling pendants and earrings, 
building sand castles, digging clams, roaring around in 
dune buggies and four-wheelers, searching for coins with 
metal detectors . 

There's something at once transient and eternal about 
beaches, something which allows us to play like children 
again. Beaches have a mysterious, lifelike quality that 
touches even scientists. Coastal geologist Orrin Pilkey 
finds it difficult to talk about his field of study without 
attributing some very human characteristics to the beach. 

Orrin Pilkey 
I like to think of beaches as living. I like to think ofbarrier 
islands as living, because they do such intelligent and 
more or less predictable things, things that if you've had to 
sit down and think about and design a mechanism for 
survival or the rising sea level or during a storm, or 
something like that, these are the very things you would 
come up with. 

Silver Donald Cameron 
Orrin Pilkey talks about survival. Beaches certainly do 
survive; they were here long before we were and they'll be 
here long after we're gone. But they survive by adapting 
constantly to change. Allan Robertson, at his summer 
cottage, sees the beach as an oasis of stability in a world of 
constant change. But in fact the beach is perhaps the least 
stable of all the physical land forms. 
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Gary Joyce 
It's constantly moving, and it seems to be a problem for 
people to understand this. The beach changes on the tides. 
As a surfer, as a water man-I like to think of myself as a 
water man, anyway-on low tide it reacts differently, the 
waves react differently; there's different things you'll do 
on low tide that you won't do on high tide. It's a 
constantly moving-for lack of a better word-organism, 
only it's a real big organism. But it's constantly in a state 
of flux. 

Everybody seems to think that the beach is there. Go to it, 
park, and it's there. But it's not. It's only there every six 
hours; and every six hours it changes, because every six 
hours the tide comes in and the tide goes out. So you'll see 
one strip of beach that could be a quarter of a mile Wide, 
you can come back the next day, a storm kicks up, and the 
beach is an eighth of a mile wide. In the winter it gets 
smaller; in the summer it grows. You'll see shipwrecks 
appear and disappear, with storms, with tides. Piers, old 
piers. The people with the metal detectors love it. You 
come out after a storm and it cuts out a whole other layer 
of old sand, :md you've got a whole new ground. You can 
cover the same spot again but it's brand-new after a tide. 
,tuff has moved. 

Silver Donald Cameron 
Bob Taylor is a coastal geologist at the Atlantic 
Geoscience Centre in Dartmouth, Nova Scotia 

Bob Taylor 
You have to think about beaches-I do-as something 
that's moving all the time, every instant in time and over 
the long time. A beach, if you look at it, is a collection of 
materials-it can be pebbles, it can be sand, it can be 
shells, it can be pop cans-but it's a collection of 
materials, and you have to think about where they come 
from. It has to have these materials to become a beach; and 
so, basically, as the waves erode parts ofthe shoreline, 
they give a beach its material to build on. If it has too 
much sediment, it can build seaward; if it has too little 
sediment, then it has to do a sort of defensive move to find 
a new location or change its shape to adjust to the new 
conditions. 

Silver Donald Cameron 
T .isten to the words Bob Taylor uses when he talks about 

::beach. Beaches "build seaward"; they ''make defensive 
noves," "find a new location," "adjust to new conditions." 
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People who study beaches tend to speak about them in the 
active voice: the beach does things, rather than having 
things done to it. We don't say that a beach is pushed into 
a new position; we say it migrates or retreats, as though it 
were endowed with vision and pu...rpose. 

Bob Taylor 
Sometimes it's not always scientifically true, but the beach 
is sort of like a person, in that it sees problems coming and 
adjusts itselfto them. 

A beach will store ~ediment in the back shore, in the 
dunes; it'll store sediment in the beach face, or in the sand 
bars and tidal flats, or even in the shore face, further off 
shore. So depending on whether it's a high wind carrying 
the sediment from somewhere or strong waves coming in 
from sea, it can adjust its morphology and equilibriate for 
those kinds of conditions. 

Silver Donald Cameron 
Beaches don't resist the power of wind and waves, they 
yield and adapt. For example, after a storm you'll often see 
little valleys or cuts running across the dunes. Those are 
called wash-over channels, and they're another of the 
beach's defense mechanisms. 

Bob Taylor 
If you walk along the dune, you'll see cuts in the dunes. 
Often if the wave energy is too strong, it comes up the 
beach and it has to go somewhere. I look at it as the beach 
sort of dissipating the wave energy, allows some of it to go 
over the top of the beach-sometimes it's the whole beach 
it allows it to go over, other places it's concentrated into 
these wash-over channels. 

So that energy gets disbursed off into the back shore, and 
it's one way in which a beach actually carries its sediment 
from the seaward side to the landward side and makes a 
new platform for building a new beach, as it moves 
landward over time. 

Silver Donald Cameron 
Beaches are slowly moving landward. That's because sea 
level has been rising since the last ice age, 12,000 years 
ago, and beaches are the retreating fringes of the steadily 
shrinking continents. That's why we have barrier islands, 
for instance-the long, skinny sand islands which you can 
see on the map rimming the entire U.S. east coast, from 
New York to Florida. 
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Orrin Pilkey 
Barrier islands are a product of a rising sea level. They 
fonn in the following fashion: the sea level is way off the 
end of the continental shelf, when it starts to rise, at the 
end of the last glaciation, or the end of any glaciation. As 
the waters begin to rise, they fill the valleys with water and 
the valleys then become estuaries, and the intervening 
ridges become headlands sticking out at sea, which are 
very susceptible to erosion. 

So these headlands begin to erode, and they form spits of 
sand to the north and to the south, or up and down coast, 
from the original headland; and at the same time sea level 
continues to flood behind those spits and behind the 
massive amount of dunes that are fanning on those spits, 
because the shore line is basically a linear source of sand. 
Eventually, with the combination of flooding, breaching of 
the inlet during storms, and so forth, you eventually form 
actual islands. 

That, in a very quick nut-shell, is how barrier islands form. 
They are a product of a rising sea level. No rise in sea level 
or drop in sea level, and there'd be no barrier islands. 

Silver Donald Cameron 
( The height, or stand, of sea level is closely related to the 

global climate, and particularly to glaciation. Since the last 
ice age the retreating ice sheets have been slowly melting, 
adding water to the oceans. And as the climate has grown 
warmer, so has the water, causing thermal expansion of the 
oceans. This total increase in the volume of the seas is 
known as eustatic sea-level rise, and it's been substantial. 
Halifax harbour, for instance, was once a mountain valley. 
John Shaw is a geologist at the Atlantic Geoscience 
Centre. 

John Shaw 
If you go five or ten kilometres or fifteen kilometres off 
shore and collect cores from the sea bed, you find that they 
often contain things like fresh-water peat, salt-marsh peat, 
pieces of wood-evidence that sea level has risen. What 
we find is that, since about 10,000 years before present, 
sea level has risen approximately forty-five metres in this 
region. 

After that time sea level rose very rapidly until about five 
thousand years, and then for the last four or five thousand 
years, it's been rising on average two metres every 
thousand years. 

4 

Silver Donaid Cameron 
Geologists deal in evidence from the past, reading the 
record which is written in the rocks and sediments. But 
there's also current evidence. Paul Godfrey is a botanist at 
the University of Massachusetts, and he reads the record 
which is written by plants, in the Bahamas. 

Paul Godfrey 
Sea level is definitely rising, there's no doubt about that. 
Now, we know from areas that are very stable-! must tell 
you a little bit about the Bahama Islands, where we're 
working in "blue holes ." These are conduits that go into 
the sea through the island; they're like wells. The sea level 
is coming up in these wells and changing the ecology 
around the blue holes, enough so that we can see changes 
in the vegetation-a flip-flop, where plants that used to 
live further down in the tide levels now are growing higher 
up. 

Silver Donald Cameron 
So eustatic sea level is rising. But this general increase in 
the volume of water doesn't translate into the same rate of 
sea-level rise everywhere. In some places the sea seems to 
be rising faster or higher than in others. This relative rise 
in sea level varies because the earth's crust is moving in 
different directions at different places-up, down, and 
sideways. 

Paul Godfrey 
The rate at which it rises depends in large part on the 
coastline and whether you have a combination of two 
things: one is the actual volume of the sea increasing; or 
you have changes in the land surface, rising or sinking of 
the land, which produces a relative sea-level change. So 
the volume of the ocean changes as a result of earth's 
temperature, and then land sinks or rises, depending on 
what's happened in the past. 

So, for example, in most of northern Canada land is 
coming up out of the sea as a result of rebounding from the 
glacial effects that were there, which pressed the land 
down. Other parts of the coast are actually sinking, and at 
a rapid rate, where sediments are accumulated and boom! 
down they go-like maybe relative sea-level rate might be 
two feet a century, something like that. 

Silver Donald Cameron 
The sea floor of the Mississippi Delta, for instance, was 
once supported by sub-surface capsules of oil and gas. FO. 
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decades oil companies have been removing those capsules, 
causing the sea floor to slump . In addition, the Mississippi 
bears a million tons of sediment downstream every day, 
and the sheer weight of the sediment presses the earth's 
crust downward. As a result the Louisiana coast is sinking 
fairly rapidly. New Orleans is even now below sea level. 
Standing on a New Orleans street you look up at ocean
going ships as they go by. 

Historically, sea level has risen about a foot a century in 
eastern North America. You can see the evidence at the 
fortress of Louisburg, on Cape Breton Island, built in the 
early eighteenth century. We still have the plans drawn up 
by the French engineers, so we know where sea level was 
at the time the harbour was constructed, and we can see 
how far ihe sea has advanced up the walls of the quays and 
the harbourside steps . That's the past. Could the future be 
different? 

Paul Godfrey 
We know it's been going up here-by here I mean eastern 
North America-about a foot a century. That's been 
determin~d by tide-gauge studies, some very fine work 
done on tide gauges, by carbon dating, and so forth. Now 
we're at a point where that rate can change dramatically. 

It can start going up much more rapidly if you take the 
scenario of global warming, increasing earth's 
temperature, melting ice sheets; it'll go up like that. If you 
say, well, we have other things happening: light being 
reflected from the atmosphere, it won 't warm up so much; 
it might get colder; you can evert predict a trend 
downward. So somewhere in between is where it's going 
to be, and it's very hard to predict that because there are so 
many variables involved. 

Even, for example, the dust from Mount Pinatubo has 
changed the climate slightly, giving us a much more 
snowy winter than we might normally have had here, and 
other things. So volcanic dust, smoke, debris, anything that 
changes the heat balance of the atmosphere will affect the 
temperature ofthe sea. 

Silver Donald Cameron 
One thinks of geological change as a process which occurs 
over long periods of time-continents drifting, glaciers 
creeping forward, jungles being compressed under 
_,ediment to become seams of coal. Sometimes, though, 
.seological change comes like a thunderclap. On at least 
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two occasions most animal life forms have been 
extinguished by abrupt global catastrophes. Sea level , too, 
could, theoretically, rise abruptly and catastrophically. 

Wallace Kaufman 
Take, for instance, the east Antarctic ice pack. It's been 
estimated that if that ever broke off into the ocean there is 
so much ice, that would displace so much water, that world 
sea levels would rise, maybe over ten feet. It would be a 
disastrous world sea-level rise-almost instantaneously. 
There was some fear that if global warming occurred this 
would break, but now global warming has been scaled way 
back to a level that doesn't seem to be threatening the east 
Antarctic ice pack. They've also discovered some 
volcanoes under the pack which actually have a good 
effect on it, that seem to create a wet, sliding path through 
the pack, so as it builds up it doesn't cram itself and break; 
it keeps movirig gradually. 

Silver Donald Cameron 
Global warming has to be a major factor in any attempt to 
calculate the future rate of sea-level rise. But how 
seriously should we take it? 

Wallace Kaufman 
The whole global warming scenario, as you know, exists 
only in computer models. The computer models are highly 
suspect among climatologists who deal with global 
warming. I think there may be some general consensus that 
there could be some global warming; no scientist I know 
of in the climatology field says, "I have measured global 
warming; it is a fact." It still exists in the noise zone and in 
theory. 

Silver Donald Cameron 
Global warming may only exist in the noise zone, but sea 
level is certainly rising, altering the configuration ofthe 
coast line. The beach shifts and stretches, migrates and 
returns. These movements all follow definite patterns, 
which almost seem deliberate, especially in the case of 
barrier islands. 

Orrin Pilkey 
I do believe that these are unique in their flexibility and 
their dynamic nature. I like to think of beaches as living; I 
like to think of barrier islands as living, because they do 
such intelligent and more or less predictable things, things 
that if you'd had to sit down and think about and design a 
mechanism for survival in a rising sea level or during a 
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storm or something like that, these are the very things you 
would come up with. 

For example, during a storm a beach widens a lot, and the 
reason for doing so is so the energy will be dissipated over 
a much broader zone; in fair weather the waves would 
break in a zone this wide, in a storm the waves would 
break in a zone this wide, you know, relatively speaking. 

On a larger scale the barrier islands are intelligent things 
because they can move, they can pick up and move as the 
sea level rises; they're smart enough not to sit there and 
beat at the sea-they know the sea is going to win, so they 
move back. And they take advantage of the sea. The sea 
overwashes the island, builds up sand elevation, so an 
island can move up as sea level rises. I mean, it's an 
amazing thing . They really are like intelligent beings. 

Silver Donald Cameron 
Orrin Pilkey talks about the movements of barrier islands 
as though those facts were common knowledge, which 
they are among geologists and others interested in beach 
science. But it's very recent knowledge. The first scientist 
ever to look for order and predictability in the way that 
beaches moved and changed was a Columbia University 
professor named Douglas Johnson, who did his work as 
recently as 1920. And it was only about twenty years ago 
that a young scientist proved that barrier islands actually 
do move. That young scientist was Paul Godfrey. 

Paul Godfrey 
My first job offer after I had my Ph.D came from the 
National Parks Service, to study the shoreline. I said, gee, I 
really know the Alpine zone- but I'm an ecologist, so I 
could go out there. 

So I asked a lot of people what the story was. They said, 
oh, well, the banks are a wreck. They've been destroyed by 
human beings; the dunes are washed away, everything is 
flattened, everything is gone; it's total disaster. So we 
went out-the Parks Service-and started looking, 
exploring the islands and digging holes-which is what 
ecologists do; our first response is to dig a hole. 

But the key was that the Army Corps of Engineers had set 
up a whole series of benchmarks, permanent elevation 
benchmarks, up and down this shoreline, Core Banks, in 
Cape Lookout National Seashore. They were set up to 
:neasure shoreline erosion. What they didn't realize, what 
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they didn't plan on, was the fact it was going to measure 
burial too. We found many of their benchmarks that had 
been buried, since the time they put them in (which was 
only some twenty years), by various amounts of sand. 

Then we were able to measure: okay, here was the 
benchmark when they put it in and there's a concrete base 
around it and a little pipe; now it's covered by that much 
sand, or that-much sand. What the heck's going on here? 
This is supposed to be washing away; why is it piling up? 
There were many, many of these, and we measured all of 
them. Some had disappeared, in fact. They were out near 
the ocean; they had washed away. But all the ones they 
had put inside-and they did them in series, three in a row 
or four in a row or five in a row-

Silver Donald Cameron 
That's like cutting across the island from the ocean to the 
sound. 

Paul Godrey 
Yeah. All the ones going across were buried. 

Hey now, wait a minute! This was not supposed to be the 
case. [laughs] So then we started thinking, all right, now 
we'll figure out how to take cores, shallow cores--drive: 
piece of pipe in the ground, put a plug in it and yank it up, 
take the samples out. And sure enough, layer upon layer 
upon layer-there'd be a soil layer, a shell layer, another 
shell layer, then a soil layer, some more shell layers, ocean 
sand, another soil layer, and so forth . We got these 
beautiful stratographic sequences, like a layer cake. 

My wife is an expert in marine organisms and she was able 
to pinpoint those shells-in the middle of an island; we' re 
talking about maybe two hundred metres from the 
beach-and in the middle of the island those shells were 
marine, from the ocean, and not from the bay or any other 
source. So I figured, son of a gun! look at that! And we 
were there, fortunately, for a period of storms, and we 
actually saw that happen. We saw storms take sand from 
the beach and wash it over, dump it on these grasslands, 
and in a year's time the grasses would grow right back 
through it. 

So we just started doing more and more experiments, 
looking at maps; we got old photographs that showed 
where a shoreline was in the thirties, and then we got mow 
recent pictures showing how it had moved back and burie. 
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part of that old habitat. And that's the sort of thing that, 
once you put it all together it told the story of this rolling
over process, or retreat. 

Silver Donald Cameron 
This "rolling over," this retreat, of the barrier islands, 
seems to be a slow, gradual process, something that 
happens little by little with each successive storm. But 
something else is happening right now to barrier islands all 
over the world. 

Orrin Pilkey 
We look around the world and we see that most 
undeveloped barrier islands are getting thinner, narrower. I 
think the reason they ' re getting narrower is because 
they're about to respond to a sea-level rise, are responding 
to the current sea-level rise. An island would have to be 
narrow in order to overwash on a broad front, to migrate . 

So the islands are doing things that make sense. For two 
thousand, three thousand years many of the barrier island 
on the east coast have been building seawards, and now 
they are thinning. Something fundamental, something very 
·fundamental has happened in the last couple of hundred 
years and the islands are starting to thin everywhere. 
They 're starting to narrow down, eroding on both the back 
side and front side. 

I suspect that that's in response to the sea-level rise, and I 
look at it as a living thing preparing itself to respond to the 
coming sea-level rise. 

Silver Donald Cameron 
Pilkey reluctantly uses the word erosion to describe the 
thinning of the islands; but erosion is a problematic and 
rather misleading term when we apply it to the beach. 
When the river erodes the land along its banks, for 
instance, it removes the sediment and carries it away. A 
piece of the riverbank is gone and it's never replaced. 

But that's not what happens at the beach. When we talk 
about stopping coastal erosion we sometimes delude 
ourselves that we're proposing to protect the beach, but all 
we're really protecting is our own position, our own 
property rights. Erosion has all kinds of negative 
overtones, but that's strictly a human perspective. The 
shifting movements of the shoreline aren't inherently a bad 
lling or a good thing; they just are. 
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Orrin Pilkey 
Erosion is a lousy term, because erosion implies loss of 
material. We speak about a hillside eroding, or a fanner's 
field eroding; that means the soil has been lost, it 's gone 
down the stream. 

The use of that term on beaches represents an early 
misunderstanding of what was happening . What we think 
is erosion on the shoreline or a beach is actually simply the 
beach changing its position in space. So the beach remains 
about the same and changes its position. There's no loss; 
much ofthe same sand is still there. If you come back, if 
you're a Rip van Winkle and come back a few years later, 
you're going to find that the beach looks the same as it did 
before, except you might notice it' s a little closer to that 
tree, or something like that. 

The first time I saw this illustrated for myself was at the 
Marconi signal station on Cape Cod, where Marconi sent 
the original wireless message. There was a photograph of 
what the beach looked like when he did that and what the 
bluff looked like there, and if you go over and look at the 
beach and the bluff, it looks exactly the same. Yet the 
whole thing has moved back a number of hundred feet 
since that time. That was a startling lesson for me ~out 
what shoreline erosion really is. 

Silver Donald Cameron 
John Shaw and his colleagues have measured the same 
kind of shoreline retreat just east of Halifax. We know 
what that shoreline looked like 250 years ago because it 
was surveyed and mapped by Captain Cook in the 
eighteenth century. One headland, Story Head, changed 
very little until after the Second World War. Then it 
started to move. 

John Shaw 
Story Head is a little bit unusual because it's a place where 
we have observed a very rapid rate of coastal retreat. I 
think our measurements indicate that the beach there has 
been retreating about eight metres every year, on average, 
for the last ten or twenty, thirty years. It's quite a rapid 
rate. 

Silver Donald Cameron 
And it was quite stable for a long time before that? 
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John Shaw 
It was stable for quite a time before that, yes. It was 
probably a much shorter beach at one time, linking 
together a series oflittle drumlin headlands. On some of 
these headlands people actually lived and farmed and so 
on. But for a time the beach has been overwashed during 
stonns; it's gradually stretched in a large, expanding arc, 
and the headlands have been eroded away completely in · 
some cases. Probably, we would predict, some time in the 
future this beach is going to disappear entirely and that 
whole area of coastland will have a much different shape. 

Silver Donald Cameron 
But the sediment won't disappear? 

John Shaw 
No. Sediment never disappears. It always goes 
somewhere. 

Silver Donald Cameron 
Sediment always goes somewhere-down the shore, out 
into the offshore bars, back into the lagoons. But where 
does it come from? Well, in this case it comes from Story 
Head itself, the drumlin that's been eroding so 
dramatically, and whose sediments are in fact feeding 
beaches down the shore. Drumlins are rounded hills, four 
or five hundred metres across, composed of glacial drift, 
clay, gravel, and pebbles. 

John Shaw 
The tenn is an Irish tenn, because it's a kind of a terrain 
that you do find in many parts oflreland, and it's 
sometimes called a ''basket-of-eggs" topography; the effect 
is of a whole series of rounded hills. We have some of that 
kind of terrain just east of Halifax, and in fact there are 
drumlins in Halifax Harbour. 

Silver Donald Cameron 
In fact Citadel Hill is one, isn 't it? 

John Shaw 
Yes. It's been described as a drumlin, yes. So in our kind 
of coastline, then, what makes us different from the U.S.A. 
is that we have things like drumlins which provide 
nourishment for beaches, if you wish. So those sea-level 
rises, there 's always a new supply of sediment. Generally, 
when the waves attack these glacial deposits the different 
kinds of material in the drumlin will behave in different 
ways. A lot of the drumlin could be mud and that would be 
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just carried away, in suspension. Quite often when we 
have a stonn here in Nova Scotia we notice that the sea 
water has a beautiful red colouration-that's the mud 
being carried away. But the boulders, the largest material, 
will be left right on the beach; sometimes the sand and the 
gravel will move a little way, but the boulders quite often 
are left behind. 

Silver Donald Cameron 
The beach doesn't seem to change very dramatically from 
one season to the next. We see stains in the water after 
heavy rain, but little more. 

All the same, the pressures for change are always there. In 
the tumult of the surf, sand is constantly being picked up 
and held in suspension; and since waves normally strike 
the shore at an angle, part of their energy creates a current 
along the shore in the surf zone. 

This long-shore current becomes a river of sand, running 
parallel with the beach. The process is called "literal drift," 
and it runs predominantly northward on the west coast and 
southward on the east. When this literal drift of sand is 
interrupted by capes and headlands, or by manmade groins 
and jetties, the updrift beaches grow fat, while the 
downdrift beaches are starved. 

Orrin Pilkey 
Here is Assateaque Island to the south, and Ocean City, 
Maryland to the north. In 193 3 a hurricane formed an inlet 
here and the inlet was immediately jettied to provide 
access to the lagoon behind Ocean City, Maryland for 
development purposes . Well, sand flows from north to 
south and the jetties trapped sand and starved the northern 
end of Assateaque Island to the south. Since 1933 the 
northern four miles of Assateaque Island have migrated 
completely off their location in 1933-that is, the surf 
zone of the northern end of Assateaque Island is now 
behind where the lagoon shoreline was in 1933. Now, you 
tell me that islands don't migrate. I mean, that's amazing, 
isn't it? Talk about a living-talk about doing something 
sensible! In this case it's starved for sand, so it moves back 
because it doesn't have enough sand to maintain itself. 
Talk about intelligent things, though! 

Silver Donald Cameron 
Intelligent things, indeed. Like a blade of beach grass 
yielding before the wind and then standing up straight 
when the gale is past, the beach doesn't attempt to resist 
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the power of strong winds and waves. The winds blow 
sand back towards the lagoons, and the whole dune 
eventually moves back, burying anything in its path. 
Wallace Kaufman saw some spectacular examples of this 
on the barrier islands of North Carolina. 

Wallace Kaufman 
These are big dunes, though, and they're just piles of sand 
that the ocean has washed up. Like the rest of the outer 
banks and the barrier islands, they're moving from place to 
place in response. When you go to these big 100-foot-high 
dunes in some places, you can go on top ofthem and you 
can just watch it rolling over itself and moving along, 
burying forests and unburying forests. 

A classic example of that is on Shackleford Island, just off 
of Morehead City, North Carolina, or Beaufort, North 
Carolina. There is a dune barrier island that's been rolling 
back over itself. It had a maritime forest on the back of it, 
and the dunes rolled back into the maritime forest, killed 
everything of course, and most of the trees-the bays and 
yaupons and other trees that are softwoods--disappeared, 
rotted away, and of course all the grasses. 

But when the dunes rolled back far enough what it 
revealed was the cedar trees, because southern red cedar, 
aromatic red cedar, is a very durable species-it'll last for 
a hundred years or more. These quickly moving dunes 
went over the forest-! don't know for how many years, 
but decades anyway-buried it; everything disappeared; 
and then what emerged was a ghost forest of cedar trees. 

Silver Donald Cameron 
But even the power of the wind must take second place to 
the irresistible force of the waves during a big storm. Peter 
Rosen teaches geology at Northeastern University in 
Boston. 

Peter Rosen 
During storms most wave energy is expended on the beach 
in the shortest period of time, most sand that is transferred 
is transferred over the shortest period of time; so, typically, 
what occurs on a beach during non-storm periods-which 
is most of the time-is that a beach is either stable or very 
gradually building sand. A beach, under normal 
conditions, if there's a supply of sand, generally sand will 
be carried onto shore and the beach will build. This is 
punctuated by short periods, during storms, when 
:xponentially large amounts of sand is lost, either along 
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shore or the sand is lost offshore. So it's this balance that 
takes place. Very often there are significant inputs of sand. 

Now, if sea level were stable, if sea level weren't rising, 
one could assume that an equilibrium could be reached. 
The gradual accumulation of sand may balance the short
term loss of sand during storms. But sea level's rising. 
Even though one foot per century is a few millimetres a 
year-storms and waves don't even notice a few 
millimetres a year- but every storm each year is slightly 
higher, statistically, than the highest storms the year 
before, which were slightly higher than the storms the year 
before that. The result is that, over time, the highest waves 
of the largest storms are continually encroaching at a 
higher and higher elevation, meaning they're eroding sand, 
eroding sediment from higher elevations. So it's a no-win. 

Silver Donald Cameron 
A great storm creates something called a "storm surge." A 
storm is a whirling low-pressure system, and the 
atmospheric pressure is lowest in the eye of the storm. 
That allows a broad bulge to form on the ocean water, a 
bulge that can be as much as twenty feet high. Many 
barrier islands aren't that high, and when you add the 
height of huge waves to this bulge, the effects can be 
terrifying. In Orrin Pilkey's office there's a photograph of 
the Outer Banks during a great storm, a line of tiny houses 
confronting waves three or four times their height. How 
does a beach or a barrier island deal with this kind of 
unstoppable force? 

Well, it accommodates this force. The waves wash over 
the beach into the lagoon behind. When enough water is 
accumulated the beach allows it to escape by giving up 
part of itself, either by widening an existing opening back 
through the dunes, or by cutting a new inlet or break 
through where there used to be solid beach. Here's surfer 
Gary Joyce, on his windy Long Island beach. 

Gary Joyce 
There are breakthroughs here all year long. Hurricane 
season is from about mid-August till October, November. 
There's breakthroughs whenever there's a north-easter. 
It'll break through in the most unlikely of places. Stuffthat 
you think is stabilized will break through. There are areas 
where it has never broken through. 

Every major inlet here has been formed by a hurricane. 
None ofthem are natural inlets, with the exception of Fire 
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Island away to the west. The one immediately behind us to 
the east, the Shinnecock Inlet, is the result of the '38 
hurricane; the Moriches Inlet, which is the next one down, 
and it's constantly shoaling-actually, it's not the next one 
down any longer-that was also from the '38 hurricane. 
Now we've got from this most recent storm in December 
at least one break between here and Moriches, and on the 
other side, which we haven't had a chance to look at, I'm 
sure there's a couple of other ones because they were there 
in February and we've had storms since then that could 
only have exacerbated the condition. 

Silver Donald Cameron 
The formation of inlets is a natural, commonplace 
occurrence. But it can be rather alarming. 

Gary Joyce 
My wife and I were newlyweds. We were out at the beach 
east of here, on the eastern side of the Shinnecock Inlet, 
and we were just hanging out watching the sun go down. 
She had got me to go to the beach without my surfboard, 
and there was a big storm cooking. We were watching the 
waves, drinking some wine; we walked up on top of a 
dune, and all of a sudden we realized we were ori an island. 

It turned out that at that time the ocean had broken through 
in three places and marooned about sixty, seventy people. 
We were the only ones that walked out-myself, my 
wife-and I went back in and I got two other people. 

But all three of the cuts closed up the following week. 
They filled back up with sand, and to my knowledge, they 
haven't broken through in those areas again, although 
there was a break over on that side during the December 
storm. 

It was a surprise when it happened, but the fact that it 
occurred didn 't surprise me-Qh, well, that makes sense, I 
wasn't paying attention. And you've got to always pay 
attention to Mother Ocean because when you're not 
paying attention to her is when she'll get up and swat you 
one, and that was what happened that night. 

Silver Donald Cameron 
That's one of Mother Ocean's sneakier tricks. Locally, the 
weather wasn't stormy at the time, but a major storm far 
out at sea was generating waves big enough to cut through 
the island. Something similar occurred in Nova Scotia 
three or four years ago. The weather was calm, but an 
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offshore storin generated waves large enough to pluck 
spectators right offthe rocks, killing one of them. 

During the winter of 1991-92 a sequence of gales struck 
Long Island, cutting new inlets through the barrier beach. 
That's ominous, because it suggests that Orrin Pilkey is 
right: the islands are getting thinner and less resistant as 
they prepare for a new migration. Gary Joyce watched one 
ofthose Long Island storms. 

Gary Joyce 
It was a big storm; it was a serious storm. It was a lot more 
serious than anybody expected or anybody thought, 
because of the fact that it stayed so long. It went through, I 
believe, three high-tide cycles, along with a full moon; and 
they were running tides seven to ten feet above normal. 
That, with the storm itself and this huge surf, just 
destroyed the place. And it started it so early-that's early 
in our storm season. Nobody can recall a winter like this. 

You'll get one big storm like that, it'll take out two or 
three houses down on Dune Road and that's about it. To 
take out fifty, sixty, seventy houses-more than that, it's 
taken out more than that, between here and Fire Island 
Inlet-we've never seen anything like that, not in any time 
recent. I'd say the economic damage (taking into account 
the change in the times) has been as extensive as what 
happened in the '38 hurricane. And we haven't had a 
hurricane- haven't had a name for any of them 
yet-they've just been storms. 

So the beaches are in terrible shape. We just pray that we 
don't get too many more and that this summer we'll see it 
build again. But I don't think you're ever going to see the 
beaches that we had here; I don't see that happening at any 
time soon, certainly. There's just too much construction, 
there's too much destruction of the natural elements that 
hold the beach together, and it's not going to build up any 
time soon. 

Silver Donald Cameron 
As a surfer, and as a human being, Gary Joyce is focused 
on short-term events, the changes on a beach in a single 
year or a single season. 

From the perspective of the beach itself, of course, a 
human lifetime is little more than the blink of an eye. 
Randy Parkinson is a consulting geologist and a professor 
at the Florida Institute of Technology, and he brings us 
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back to the question of time, which is so central to 
geological processes on the coast and elsewhere. 

Randy Parkinson 
When I was at Iowa-I got my masters at the University of 
Iowa-I was looking at sequences of ancient coastal 
sediments that are now rocks from the mid-west that 
represented hundreds ofthousands ofyears. When I 
moved down to Miami, people were worried about two or 
three thousand years. That seemed kind of funny, to make 
thatjump. Now, of course, I'm working on yearly 
problems, or day to day. 

Certainly that's what I teach the students in the 
introductory geology courses: the one thing that separates 
geology from all the other sciences is that sense of time. 
We talk about hundreds of thousands and even millions of 
years as if they are seconds or days in our lifetime. If you 
don't understand that time, then you will have difficulty 
understanding what geological processes can do. They're 
very slow, but they're very persistent, and they have all the 
time in the world. 

Silver Donald Cameron 
They have all the time in the world. Perhaps part of the 
fascination of beaches is the contrast between the short 
span of a human lifetime and the apparently eternal 
interplay of sand, wind, and waves. Wallace Kaufman, a 
self-confessed workaholic, must have felt something of 
that when he found himself so content just to sit on a dune 
and watch the waves . 

"Out of the cradle endlessly rocking." Maybe it's the 
unceasing rhythm, the wash of sound that moves 
everything else to the background. But the beach does 
induce a Zen-like state which normally eludes us. Gary 
Joyce says that a similarly reflective mood gradually 
comes over the surfers too. Their approach, and attitude, 
changes as they age. 

Gary Joyce 
I guess it's the older guys, we call it "soul-surfing." I 
mean, I'm forty-four years old, so I've been surfing for a 
long time. Soul-surfing is kind of like going with the 
natural flow of the wave, rather than trying to do 
manoeuvres that the wave isn't going to perform. The 

~ voung guys want to rip and slash; they want to tear the 
' ave apart; they want to master the wave. The soul-surfers 

( O¥ant to flow with the wave; you want to be part of the 
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wave; you want to ride the wave with what the wave will 
give you to ride. You don't want to make stuffthat the 
wave doesn't have to give. It's just two different styles. 
And it's a good rationale for old guys slowing down, too. 
[laughs] 

Silver Donald Cameron 
And the beach, this seemingly intelligent, adaptable, ever
changing place where we surf and play, or just sit and 

· stare-it's just going to keep on moving. 

Gary Joyce 
It's got places to go, people to see, you know, things to do, 
and the least of the things that bothers it are us. It just 
doesn't care! [laughs] We're the least of its worries. We . 
don't belong here; we're visitors here. When it wants to 
you can coexist with the ocean. It's not a friendship thing; 
anybody that works around the sea knows that. You make 
a living at it at sea, you play in it, you enjoy it. Once it 
hurts you, it hurts you-and it does. It goes where it wants 
to, and this is no different. 

The part I think that I'm trying to say is that maybe we 
don't see it as we visualize a car moving or as we visualize 
people moving, but it really is moving! It's going 
somewhere. It's going out to sea, it's going into the bay, 
it's going that way, it's shrinking this way. It's constantly 
moving. It don't belong with houses on it and stuff-not 
anything permanent. Semi-permanent, fine. You know, 
take the loss, take the hit, but don't come back and build 
again! Don't build a swimming pool on a sand dune, and 
don't go putting a sod lawn on top of sand, and don't go 
put your tennis court in because it takes away the beach 
grass. 

And don't cry when it's all gone, because that's just the 
nature of the beast-and it's moving. 

Lister Sinclair 
This Ideas series on the living beach was written by Cape 
Breton author Silver Donald Cameron. It was produced by 
Alison Moss, with technical production by Lome Tulk, 
and production assistance by Liz Nagy and Gail Brownell. 
Special thanks to Charles Doucette and Adrian Hoffman. 
The executive producer of Ideas is Bernie Lucht, and I'm 
Lister Sinclair. 

Transcription by Hedy Muysson. 



f 

IDEAS: lim LiviNG BEACH 

Lister Sinclair 
I'm Lister Sinclair, and this is Ideas. 

The rhythm of waves rolling onto a beach is hypnotic. It 
soothes and slows us down; the wash of sound fills our 
hearing. We're drawn to beaches, each for our own 
reasoP...s, to sv.rim or sun, or play, or fall in love. But there's 
another more visceral reason for our attraction. It is the 
edge of the world for most of us, the boundary between 
terra .firma and the dark, unknown depths, a place where 
we go to look at things from a different perspective. 

But Thoreau put it more eloquently: A beach, said he, "is a 
sort of neutral ground, a most advantageous point from 
which to contemplate this world. It is a wild rank place 
and there is no flattery in it. The carcasses of men and 
beasts together lie stately up upon its shelf, rotting and 
bleaching in the sun and waves, and each tide turns them 
in their beds and tucks fresh sand under them. There is 
naked Nature, inhumanly sincere, wasting no thought on 
man, nibbling at the cliffy shore where gulls wheel amid 
the spray." 

This program on the living beach is presented by Cape 
Breton author Silver Donald Cameron. 

Silver Donald Cameron 
As usual, Thoreau is telling the truth, uncomfortable 
though it is. The beach is indeed "naked Nature, 
inhumanly sincere." It's surely one ofthe wonders ofthe 
world, and one of the oddities oftwentieth-century life, 
that we can come to such a place for pleasure. [music] 

This impromptu brass band is playing Elgar on a beach in 
the Magdalen Islands, at the Concours National des 
Chateaux du Sable, the national sandcastle contest. This is 
the right place for it: the Magdalen Islands consist of 150 
miles of beaches, ringing a 40-mile chain of islands. Albert 
Cummings, a lean greyhound of a man, is the proprietor of 
Les Artisans du Sable, a unique business which produces 
sculptures and vases and plates from a mixture of sand and 
resin. He's the organizer of the Concours National . 

Albert Cummings 
When you come here it's written: now you enter, you get 
in the kingdom of castles, house of god, witches, small, 
devil, the huddled-everybody. You're welcome in this 
world. [laughs] 
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It has to be a castle, not a hill . No sculpture or dragon, 
stuff like that. It has to be a building, castle, of your 
imagination. 

Silver Donald Cameron 
The sandcastles are amazing. Built in a day, they stand 
eight or ten feet high, complete with battlements and 
moats and portcullises. 

Albert Cummings 
The nice time to see this is tomorrow morning at five 
thirty, when the sun's rising there. You're alone then, you 
see this castle-it's a very strange picture. You feel on 
another planet. 

It started in '85, with an idea to make a sort of party for 
friends; there was no organization at all. We had twenty 
castles, and maybe about two thousand visitors, curious 
like that. Now a lot has changed: we have this year about 

· seventy-five castles, over fifteen thousand visitors, 
[laughs] and the castles are nicer because they have 
learned how to do that. 

Silver Donald Cameron 
If the weather is damp and still, the sandcastles on the 
Magdalens can last as long as a week. But eventually the~ 
crumble and vanish. That's what their builders expect. 

Unfortunately, that's not what other builders expect, like 
the developers and contractors who erect hotels, condos, 
and expensive homes on the beaches and dunes. Buildings 
don't want to move, but beaches do. Like an organism, the 
beach seems to be a stable entity, just as Fido was always 
Fido and Allan Fotheringham was always Allan 
Fotheringham, and neither one ever becomes the other. 

But in fact, organisms are always changing, losing cells 
and adding new ones, gaining weight, shedding hair, and 
so on. In the same way, the beach is constantly changing: 
growing seaward, shrinking inland, becoming coarser in 
the winter and finer in the summer. Wallace Kaufman is 
co-author of The Beaches Are Moving. He uses the term 
dynamic equilibrium to describe this paradox of constant 
change within a more or less stable framework. 

Wallace Kaufman 
An equilibrium, meaning that more or less we have a 
beach all the time, but it's never the same beach today as jt 
was yesterday and the day before. So consequently it's in 
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equilibrium, in balance, in the sense that the feature is 
almost always there, but it's not in the same place. In a 
sense it's like you had a huge box and you put a lot of stuff 
in it and the things in the box would move around all the 
time but they would always be in the box. So the box is the 
equilibrium-inside there's lots of different things 
happening. 

Or you could look at it like a kaleidoscope: within the 
kaleidoscope you always have the same number of pieces, 
but you have different patterns and shapes all the time, so 
there's an equilibrium in a sense that not much is lost and 
you don't get a new picture, you get different pictures 
made of the same things. 

Silver Donald Cameron 
Beaches are always moving. They change their shape in 
accordance with the seasons and the weather. They flatten 
out in storms and rebuild themselves in settled weather. 
Beaches which have a plentiful supply of sediment can 
grow seaward; beaches which are undernourished shrink · 
towards the land. Currents running parallel to the shore 
c2..'! carry sand and move the beach slowly sideways. 
Moving, always moving. 

Wallace Kaufman 
They move because everything in nature is moving, but at 
different rates . Where I sit in the Piedmont in North 
Carolina you don't see much moving except the leaves; the 
ground isn't moving. On a beach, of course, things are 
moving a lot faster. They move in terms of hours and days. 
You've got four or five forces: you've got wind and 
you've got water, basically, and to some extent 
earthquakes and other forces like that. 

But every day you've got wind and water, and the water is 
mixing with the small grains and silts and stuff that are 
easily moveable. Once you've made that mix it's easy to 
move it; and depending on which way the currents are 
going and the winds are blowing and the waves are 
washing, that's where the coast moves. 

Silver Donald Cameron 
But the most important of all the beach's movements is its 
steady retreat back into the land, pushed by the slowly 
rising sea. lbis causes great problems for us, because we 
think of the beach as real estate and we expect real estate 

, ...> stay put. Entire cities stand on the long, narrow barrier 
.sland beaches down the U.S. east coast: Atlantic City; 
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Cape May; Ocean City; Palm Beach; Miami Beach. As sea 
level slowly rises all those barrier islands will eventually 
migrate towards the land, leaving the casinos and condos 
standing in the surf. Lim V allianos is a retired senior 
analyst with the U.S. Army Corps of Engineers, which for 
odd historical reasons has the responsibility for U.S. rivers 
and coastlines . 

Lim Vallianos 
Somewhere between 70 and 80 percent of the total 
population in the United States resides within a zone in 
which they can reach a Great Lake shore, Atlantic, Gulf or 
Pacific shoreline within one to two hours ' drive. This, of 
course, places tremendous pressures on the coastal zone . 
We have not only the demand of the population to use the 
shorelines for ~creational purposes, to live near the 
shoreline; but also we have industrial interests; we have 
commercial interests; all of these things clashing and 
having conflicting demands on the coastline. It's very 
difficult to satisfy all those demands and to continue to 
preserve the intrinsic beauty of the shores. 

But t.'-lere are going to be places, and certainly in the 
existing urbanized areas, which of course cater to tourism, 
on which the economic existence of those urban entities 
demands tourism; and in tum the tourism that demands the 
services that those kinds · of areas provide. In those 
locations there will be a continued willingness to expend 
the funds necessary to essentially preserve the beach 
characteristics. 

Silver Donald Cameron 
"Preserve the beach characteristics ." In the Western world, 
particularly in North America, we take pride in our ability 
to shape nature to suit ourselves, to preserve natural 
features or alter them as we wish. Coastal engineering, 
Lim Vallianos's profession, is simply the application of 
that attitude to the shoreline. Over the long term, however, 
as sea level rises and shorelines retreat, it's imP.ossible to 
"preserve the beach characteristics." Anything we build on 
the shore will eventually be inundated. Admittedly, we can 
preserve something over the short term by building sea 
walls or revetments to protect our waterfront buildings; or 
we can build groins and jetties which thrust out into the 
water and trap the sand which is passing by. 

All of these structures are intended to deal with what we 
call the "problem" of coastal erosion, but we have a 
fundamental misconception about the character of that 
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problem. Orrin Pilkey, a professor of geology at Duke 
University, has been sparring with Lim Vallianos about 
this issue for years. 

Orrin Pilkey 
Shorelines are eroding everywhere, but on shorelines that 
have no buildings next to them there is no erosion 
problem, because nobody really cares. Ifthere is no 
building on the shoreline, nobody's calling for the Corps 
of Army Engineers, no body's calling for the state or the 
federal government. And what this points out is that we are 
the problem; shoreline erosion per se is not a problem. 

Silver Donald Cameron 
But there is a problem, because almost all of the shoreline 
is inhabited. Aside from parks, there's almost no 
undeveloped land left anywhere along the coast of the 
continental United States. The whole shoreline is rimmed 
with buildings. And when the beach does the things that 
beaches naturally do, it threatens the buildings. 

For example, one of the mechanisms by which beaches 
move is the sudden opening and closing of inlets, channels 
through the beach which allow the sea to carry sediments 
landward into a bay or lagoon. In a storm, the waves can 
swiftly open a new inlet through what was thought to be a 
stable beach. If your house happens to be standing over the 
site of the new inlet, you certainly have a problem. Fifty or 
sixty houses on Long Island disappeared that way in 
March 1992. 

A little farther up the coast, at Cape Cod, a new inlet 
formed a few years ago in the spit which encloses Pleasant 
Bay. Soon afterwards houses on Pleasant Bay, in the town 
of Chatham, started falling into the water. Peter Rosen is a 
geology professor at Northeastern University, in Boston. 

Peter Rosen 
Essentially, ocean waves were now entering through that 
inlet, and the shoreline that had been stable for many 
decades, if not a century, was suddenly eroding very, very 
rapidly. There was a tremendous uproar; people said: How 
could this happen? Interestingly, when you look at the 
historic maps, inlets have been breaking through in 
Chatham for as long as they've been making maps, since 
the sixteen or seventeen hundreds . It's a very normal 
process. However, in the past number of decades, when 
much of the developments have taken place, it happened to 
be a period between inlets. Inlets are a very natural part of 
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barrier beaches. Inlets are also ephemeral: they come and 
they go. So what's taking place in Chatham is very natur?' 
very normal; the problem is that people were not expectir..'"' 
the normal, natural course of events-of inlets-to take 
place. 

Silver Donald Cameron 
The new inlet in Nauset Spit was a perfectly natural and 
predictable event. That sort of thing is always a possibility, 
but people often don't know it. Here's Orrin Pilkey, in the 
middle of a slide show which is actually a crash course in 
coastal geology. 

Owen Pilkey 
People who are buying beachfront houses are from Indiana 
and Kansas-even from Durham. They don't know 
anything about ocean processes. They go down on a 
beautiful calm day, when the sun is shining and the lagoon 
side is calm, dead calm, and the open oceanside is just a 
little two-foot wave out there. They don't see, one, the 
impact of heavy rain; they don't see the impact of wind; 
and they don't see a big storm; they don't know about the 
shoreline erosion rates . 

Silver Donald Cameron 
Pilkey 's next slide shows a highrise tower, with water 
lapping around its base. Some men are leaning out of an 
unfinished window, ten or twelve storeys up. 

Orrin Pilkey 
These are construction workers fishing out of a window on 
the day that the condo was finished . Our studies-the 
program for study of developed shoreline-indicate that 
you shouldn't be able to fish out of your window. 
[Cameron laughs] 

The seawall you see here was destroyed in six months by 
the first storm that carne by in January 1987-this is an 
1986 photograph-so it was repaired and made much 
stronger, and then it was destroyed again in Hurricane 
Hugo. And it's made even stronger yet and it'll be 
destroyed again in-whatever. 

Silver Donald Cameron 
For generations sea walls, groins, breakwaters, revetments, 
and other fortifications-"hard structures," as they're 
collectively known-were the standard way to deal with 
coastal retreat. Much of the Netherlands, for example, onlv 
exists because of such structures. But fortifying a shoreli1 
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is an expensive proposition and the results are often 
unsatisfactory. In recent years seawalls in particular have 
come under heavy attack. 

Peter Rosen 
Tne problem is the seawall is the most typical solution for 
dealing with the problem of erosion, and people often deal 
with the problem of erosion because they want the beach, 
they want access to the beach. So the solution to providing 
access or some stable platform to get to the beach leads to 
the destruction of the beach. This is a very common 
situation, a very controversial situation. Interestingly
there 's a lot ofmyth-nobody's really pinned down what 
exactly seawalls do to beaches. The popular opinion -and 
there might be truth to it-is that waves hit the seawall, the 
waves reflect off the seawall, which you can see, and carry 
the sand seaward. But there 's never been any scientific 
measurement of that. 

Another hypothesis-and people are beginning to look at 
this; we know seawalls are associated with losing a 
beach-is that when you build a seawall, very often the 
seawall is pushed as seaward ?.s possible, because real 
estate is very valuable, and the beach doesn 't move back as 
.nuch as seawalls tend to push seaward. There's many 
:::ases of this; we don 't have to blame the waves, we can 
blame pushing the seawall seaward. 

Another possibility is : beaches erode by themselves, due 
to rising sea level, and if you put a seawall up, the beaches 
would have eroded back to the sea wall anyway. So it 
doesn 't matter who the blame is; you end up without a 
beach, typically, when a seawall's put up . 

Silver Donald Cameron 
If hard structures don 't work, what does? Over the years a 
rough-and-ready consensus has emerged in favour of so
called soft solutions, most notably beach replenishment, 
which simply involves placing additional sand on a 
shrinking beach. 

Lim Vallianos 
Usually the metaphor of ''beach nourishment" is used, 
"beach replenishment" and ''beach nourishment." It's a 
kind of treatment which is very similar to continued 
medication versus radical surgery. Now, alternatively, we 
TTiight look at the radical sides, in which we can attempt to 
.xate things within this planning horizon, to stabilize 
onditions through structural means, of groins, which 
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compartment a beach-these are walls which extend out 
perpendicular to the shoreline from the beach into the 
near-shore zone, intended to entrap materials that move or 
sediments that move more or less parallel to the shoreline . 

Those can be effective in some places; in other places they 
are totally ineffective. They can have extremely bad side 
effects, and you can see examples around the world in 
which breakwaters are built. They' re literally walls in the 
near-shore zone to break up the waves before they reach 
the shore. 

Sea walls are built, large revetments to defend upland 
development from the effects of storm tides and wave 
impacts. These don 't do anything for the beach, they don 't 
preserve the beach. In fact, in the very localized zone they 
in fact enhance the loss of sediment. 

Silver Donald Cameron 
Orrin Pilkey doesn't like soft solutions very much either, 
though he concedes that they're better than fortifications. 
The essence ofPilkey's criticism is both utilitarian and 
political. It costs a lot of money to protect the shoreline 
even temporarily, even with soft solutions. What are we 
protecting? Is it worthwhile to protect that? And who gets 
the benefits? The people who pay for the project, or 
someone else? 

Orrin Pilkey 
I think anybody would agree that, when you're protecting 
cheap buildings, the loss of a beach is not worth it, that 
those buildings should have been moved. It becomes a 
little bit more complex when you have a twenty-five
storey condominium. 

It doesn't become more complex for me-I'd bulldoze 
down that thing in the wink of an eye, or move it-but it 
becomes more complex for other people. In any event, in 
any event, we're always dealing with very small numbers 
of people who live next to the beach and who are causing 
the problem, relative to the number of people who want to 

use the beach. So that's a really important principle, that 
the number of people who are causing the problem are 
miniscule. 

Silver Donald Cameron 
There isn't much middle ground in this debate. Orrin 
Pilkey's uncompromising views strike the citizens of 
coastal towns as outrageous, ruinous, shocking, 
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subversive, idealistic, impractical, and generally un
American. 

If there is a middle ground, though, it's probably occupied 
by the tall, soft-spoken man I found in a huge building at 
the University of Florida, in Gainsville. The building is a 
lab, and it contains scale models of entire harbours and 
stretches of coastline. The man standing in the middle of 
the models is Robert Dean, probably the most respected 
academic in the field of coastal engineering. 

Robert Dean 
I think seawalls have an adverse effect on the beach, but I 
think the prevailing view is not correct. I think that 
seawalls are much maligned, myself. If you compare a 
seawall, let's say, to a jetty or a groin that protrudes out, 
they ' re orders of magnitude different in their impact. 
[Jetties and groins] literally devastate the downdrift 
beaches. 

I was over at the beach yesterday. I went to Volusia 
County; the county is litigating with one of the property 
owners, who wants to build her own sand fence out on the 
beach. But it was interesting: we walked back iri the dune, 
and, I'd say maybe a hundred feet back from the dry, sandy 
beach, all vegetated, we found an old seawall- buried 
back in the dune . There were aluminum handrails that 
carne up and steps that went down, but they didn't go 
anywhere because the seawall was buried; they went 
maybe one step. 

But that seawall was built at a time when the beach was in 
a much worse condition. Now, those seawalls, I think, are 
like an insurance policy: you know, you keep your 
insurance policy in the drawer when you don't need it, but 
these you keep buried under the dune when you don't need 
it; but when you need it, you know it's there. I'm not 
wildly in favour of seawalls, but I think they have their 
place. I think sometimes the planners, the managers, are all 
too quick to say, well, let your house fall in; it's okay, this 
is the way to manage the coast. 

Silver Donald Cameron 
As development has spread along the coastline, Orrin 
Pilkey's criticisms have been gaining acceptance. Several 
states now prohibit hard structures altogether, and other 
states are moving in the same direction. 
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Robert Dean 
As you know, there are two states on the east coast that 
prohibit hard structures, Maine and North Carolina. Soutl. 
Carolina is almost in the same camp. Here in Florida it's 
very, very difficult to have a hard structure installed. 
Maybe if you're losing your house, you might be able to 
get a hard structure installed. 

If you look at the pros and cons of hard structures versus 
soft structures-beach nourishment, basically-if you 
have a home that has a fifty-foot frontage on the ocean, 
you can build a hard structure around that and basically 
protect it, to some level of storm. But you can't nourish 
fifty .feet of beach. In fact, we've been studying beach 
nourishment here, both in laboratory and theoretically, and 
we monitor projects in the field; and we find that the 
longer the project, the greater its length, the longer it will 
last. 

It turns out that the longevity is proportional to the square 
ofthe length. So if you build a one-mile project and say it 
lasts two years, if you would double that, it would last four 
times as long, or eight years. If you triple it, it would last 
nine times as long or eighteen years. So there are real 
advantages in constructing long projects. And that means 
it's simply not feasible for a horne owner to build his oWI 
beach-nourishment project. And I think it's intuitive: if 
you pile sand out there, it's going to get carried away to 
the sides. 

Silver Donald Cameron 
So we're back to politics . Renourishrnent has to be a 
collective effort, which is to say a government effort. The 
successful projects cover miles and miles of shoreline, and 
they always involve an expenditure of many millions of 
dollars, with no guarantee of success . 

Lim Vallianos 
All coastal defence is extremely expensive; and it's 
extremely risky within a short time frame-that is to say, 
one can spend many millions of dollars filling a beach and 
have a storm occur virtually the day after the project is 
completed that displaces an enormous amount, possibly all 
the material that was placed out there. It's only through 
looking at such an approach to the problem over a longer
term period, over the planning horizon, of twenty-five to 
fifty years, that you can find the economic justification to 
do that. 
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You have to be rather resolute if you undertake this, and 
have the economic justification and werewithal to carry 
through with something like this, or else you shouldn 't 
undertake it. Hence, these kinds of projects are only 
justifiable in terms of urbanized shorelines, where you 
have an entity that can support this kind of activity. 
Otherwise, relocation is the better option of anything. 

Silver Donald Cameron 
Those are financial and technical considerations. But there 
are other issues to be confronted as well. 

Lim Vallianos 
\\'nen the Corps of Engineers, at least, evaluates these, 
they fall into the economic category, the environmental 
category, the social category, and others-whatever the 
others may be. 

Silver Donald Cameron 
Special conditions? 

Lim Vallianos 
Special conditions. The environmental questions us,_lally 
focus on areas in which sediment are going to be obtained. 
Would that adversely impact on that environment? When 
is the placement of the sediments going to be done, in 
terms of biological cycles within the year? For example, 
ont: may consider turtles coming ashore to lay eggs; those 
periods are usually off-limits. Other periods of biological 
concern are usually closed, so that there might be certain 
windows of opportunity in which one will place sediment, 
or one would avoid placing sediment near seabeds or near 
coral reefs and that sort of thing . 

Those are usually the environmental concerns that are 
associated with the question of what you will be doing 
around a beach area. But usually, if not always, you must 
have a social entity that you're protecting, so there, 
largely, the environment has been changed before the 
project is implemented. 

Silver Donald Cameron 
There ' s another large issue lurking here, and it has to do 
with the way we measure value . For most of us, the value 
ofthe beach is vague and intangible, possibly even 

\ 

mystical, but no less real for its lack of hard definition. I 
o;uspect that Orrin Pilkey is partly motivated by an 

( ..:sthetic sense, affronted at the disruption of a complex 
nd elegant natural ballet of wind, sand, and water. 
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Engineers and economists, however, are trained to reduce 
issues to quantitative terms wherever possible . What kind 
of return will we get on a capital investment of X dollars 
over a period ofY years? From a geological or 
environmental perspective those are very short-term 
calculations, however, and a major storm can demolish 
financial and technical assumptions just as easily as it 
demolishes boats and cottages. 

· Peter Rosen 
Beach nourishment has a very limited life . From the 
viewpoint ofthe U.S . Army Corps of Engineers, who take 
an engineering approach, it's a question of economics: if 
the beach lasts ten years, they can calculate, was the 
nourished beach a success or a failure, based on how many 
tax dollars were generated? It's a very simple situation, but 
it's not a long-term solution in the presence of rising sea 
level. 

There are many embarrassing situations like Ocean City, 
Maryland. It's a similar situation to Miami Beach: a 
developed shoreline with hotels along the barrier beach 
shoreline, a major nourishment project just a fe-w years 
ago-and one storm removed 50 percent of the sand, of a 
multimillion-dollar nourishment project. Was this a 
success? Depends on who you ask . 

Silver Donald Cameron 
Overall, what would a sensible coastal policy look like? 

Bob Dean 
The issue of coastal-zone management is a very difficult 
one because there 's an element in the United States that 
has a mentality that says, well, the people that build on the 
coast really should bear the responsibility of their actions 
and we should just let them fall in. And maybe that's okay, 
but I think we have to consider beyond that. 

If we let that happen and if there is an erosive beach, a 
coast that's eroding, eventually that erosion will get back 
to the road. It's a public highway. Are we then going to 
armour? Those are the questions that I think we have to 
consider all at one time. It can 't be a short-term coastal 
management plan or protocol. 

Silver Donald Cameron 
Orrin Pilkey would let the highway go, and he does think 
that those who build on beaches should take responsibility 
for the results . 
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Orrin Pilkey 
If I was king of the coastal zone, in some cases I would 
allow some development, with a clear understanding that 
you have no right to protect your house and that you must 

· be a good sport when your house is ready to fall; it will 
fall in, and you'll clean it up-that type of thing. And 
we'll move buildings back iftheirtime comes. I would 
also put in a set-back line, a very strongly enforced set
back line, making sure all buildings are well back of the 
shoreline. I would allow no highrises to be on the beach, 
because highrises really reduce the potential flexibility of 
shoreline response. And I would preserve a lot of barrier 
islands without any development. 

Silver Donald Cameron 
All these issues come to a head in Florida. Until the 
twentieth century, Florida was little more than a steamy 
swamp, full of insects, vulnerable to hurricanes, far from 
major cities, and intolerably hot. Not an attractive 
neighbourhood. The real population explosion in Florida 
began only after the Second World War, with the advent of 
DDT, air-conditioning, and jet planes. 

Wallace Kaufman 
Miami was not really invented until this century. It looks 
like an old city in some ways, but it was just invented. It 
was carved out of a barrier island by automotive 
magnates-people who had made their money in the auto 
battery business, as I recall-and by the Flaglers. But they 
went down there in the days before we had the big 
dredging equipment and everything that we have today, 
and started on this barrier island, trying to root up 
mangrove swamps and so on, and make this playground 
for northerners. 

There had been rich sportsmen going down to this part of 
the Florida coast for years, and obviously the real-estate 
people involved said, aha: if they like it, everybody will 
like it. It's the way things always happen in America: if 
royalty likes something, everybody follows. So they saw 
the opportunity there, great real-estate opportunities, went 
down, began to develop it. 

I think it was 1928 when the first big hurricane hit their 
development efforts, wiped out the bridges that they had 
going over to the island, wiped out most of the 
development, and I think the first developer went broke. 
Henry Flagler, I think, is the one who took it up after that 
md continued it. 
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When the railroad finally got to Miami and you could 
travel there fast from the upper states, it became the great 
haven. And then of course that justified all kinds of beach 
protection measures that have happened over the years, 
and are still happening. But by and large, if it weren't for 
the Corps of Engineers pumping up millions and millions 
of dollars' worth of sand on Miami Beach, there wouldn't 
be a Miami Beach anymore . 

Silver Donald Cameron 
Coastal policy in Florida has generally been captive to 
buccaneering developers, but if this state demonstrates 
some of the worst management, it also boasts some of the 
best. Most of the inlets on its east coast are man-made and 
all of them are stabilized by rock jetties along their sides 
and by dredging between the jetties. Over the years small 
government units called 'lax. districts" have evolved to 
maintain and manage these units, keeping the channel 
dredged and the jetties repaired, moving sand from the 
updrift beaches to the downdrift ones, monitoring wildlife 
and water quality, and so on. 

These tax districts have the right to levy taxes in the 
surrounding municipalities and the responsibility of 
balancing the interests of everyone and everything affected 
by the inlet-an extremely complex matter. The Sebastiru 
Inlet Tax District, a few miles south of Cape Canaveral, 
has won a number of national awards for the quality of its 
management. Ray Leroux is Sebastian Inlet's 
administrator. 

Ray Leroux 
We're in the middle of six or seven existing or proposed 
environmentally sensitive areas. We have the Archie Carr 
Wildlife Refuge; we have the Pelican Island Wildlife 
Refuge; it's a Least Tern nesting endangered species area; 
the beach mouse is endangered on this section of Florida's 
beaches; the estuary is an Estuary ofNational 
Significance; the Indian River Lagoon is a protected 
waterway. All ofthose have restrictions involved. 

In addition, the Fish and Wildlife Service proposes that 
this is a whaling refuge too, because whales apparently do 
whatever they do off our waters. The federal government 
is becoming much more interested in the reef structure 
along Florida's coast; there's been some degradation down 
in the Keys. The tropic zone comes up here; we have some 
tropical species of fish, but this is as far north as they 
come. It's a great fishing place, by the way. 
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Silver Donald Cameron 
And manatees. 

Ray Leroux 
How could I forget the manatees? There are sixteen 
counties in Florida where there are special rules to protect 
manatees, and that means boats can't go very fast and they 
can't where they want to anymore; they must go where we 
tell them they might go. But the evidence lately is that the 
manatee population is growing again, and some of that 
positive success has been attributed to the new rules that 
have been put in place in the state of Florida. We have lots 
of manatee. 

Silver Donald Cameron 
Carol Ahn Senne, an engineer by profession, chaired the 
Sebastian Inlet Tax District Commission when it first 
developed its management plan. 

Carol Ann Senne 
We sat down with the Department ofNational Resources 
with the state of Florida and brainstormed, if you would, 
for several hours, and said, if you could manage an inlet, 
what type of things would you look at, besides just the 
;and? One of the most wonderful things about Sebastian 
Inlet are the natural resources that are associated with it. 
What about the fisheries that spawn up in the tide shoals? 
What about the sea turtles? What about the mangrove 
shoreline? What are you going to look at? How do they all 
interact? How is the management of the inlet going to 
adversely impact or positively impact the natural 
resources? So those were all issues we looked at. 

Obviously the first one was to take a look at the physical 
aspects of the inlet, and decide how best to manage it, how 
to keep the sand that was flowing into the inlet from 
coming into the inlet. And that's where you take a look at 
making decisions, such as jetties, the length of the jetties, 
if you're going to have sand bypassing systems. 

Then you take a look at your south beach-on this coast; 
you'd look at your north beach on the western coast of 
Florida. How are you going to put the sand there? What's 
the best method? Then you look at your sand budget. How 
much sand should be going to your beach? How much 
sand is going to the beach? And the deficit: where is that? 
Is it out in the ocean, or is it back into the lagoon? 
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Then you take a look at your natural resources. What type 
of monitoring do you look at? Well, we have water-quality 
issues, because we are a fresh salt-water inflow for the 
Indian River Lagoon, which is an Estuary ofNational 
Significance, and we have a national estuary program 
located here for the study of it. So you're looking at water 
quality. 

You're also looking at the sea-turtle population, your 
fisheries populations; you're looking at your shoals. Are 
they stable, are they growing, which way are they 
growing? And you address each one ofthese issues 
independently, so that you look at what is the optimal 
management and then you look at them as an integrated 
system. 

That's where you get your decision-making process, and 
that's where you take a look at how much negative you're 
trading off for how much positive. You come up with a 
five-year plan, and every year you must update that plan, 
so it's always a five-year plan. And the wonderful thing 
about it is, you always know where you're going; you 
know what you need to monitor ahead of time so that you 
can make good decisions about when to dredge, when to 
place the sand, and how you're going to look at your 
natural resources. 

During that process, because it was such a successful one, 
state legislation emerged, and now all inlets in the state of 
Florida are required to have a management plan. I think 
it's very positive. 

Silver Donald Cameron 
For all that careful analysis, the difficulty with managing a 
complex human and natural ecosystem is that so many 
factors are still largely or wholly unknown. The Sebastian 
Inlet management, and others like it, often have to make 
decisions without being able to predict exactly what the 
effects will be. All those unknowns have converted the 
Sebastian Inlet Tax District into a research organization. 

Ray Leroux 
I think we operate on the premise that more is unknown 
than is known so far, and that we're just beginning to get a 
glimpse of the kinds of data collection that we need to 
know to understand how it works. I asked Florida's best 
turtle expert, for example, when do we know turtles are 
coming? And he said, we don't know where they left or 
why they left. It might be a two-year journey. They don't 



IDEAS: THE LNING BEACH 

know that. So we're intrigued by that-because you can't 
manage without data, and I think Mrs. Senne said that, that 
she wanted data collection. There are so many strong 
attitudes and feelings in the field of oceans, largely 
because of ignorance and bias, that our search for 
knowledge has really toned down in the local community a 
lot of the extreme positions. 

The interesting thing is, we've invested conservatively a 
quarter of a million dollars a year in coastal-zone research 
and plan to continue doing so. We've been able to be 
successful enough at management that we're able to do it 
with lowering taxes for eight years in a row, at the same 
time. That's the trick. 

Silver Donald Cameron 
Two things impressed me about the Sebastian Inlet people. 
The first was their clear recognition that nobody really has 
enough information to manage even a single inlet with 
confidence, let alone a whole coastline, and hence their 
commitment to extensive research . The second was their 
understanding that the inlet and the beach itself is a total 
system and that no part of it can be viewed in isolation. 
That's the way the scientists now see it, too. 

Paul Godfrey 
That, I think, is probably the greatest change that has 
occurred in the last twenty years, since we first started
when I say "we," my generation started looking at barrier 
islands-because before it was compartmentalized. The 
Corps of Engineers would deal with the waves and the 
beach; and the geologists would deal with the ancient 
history on the islands; and the developers didn't know 
anything-they just came down and were selling land. But 
over the past twenty years we:ve seen how it's one big 
system, that you can't separate the beach from the 
saltmarsh, or the dunes from the saltmarsh, or the offshore 
zone. It's all one big unit. 

Silver Donald Cameron 
But that brings us back to a really fundamental issue: that 
one big unit is moving, and moving inland. Sea level is 
rising a few millimetres a year, or a foot in a century
which doesn't sound like much, but it actually means that 
every storm strikes a little higher up the beach, a little 
deeper into the shoreline, a shoreline that's preparing its 
retreat. Nothing much seems to be happening for decades, 
even centuries, and then a great storm suddenly rearranges 
the shoreline in one stroke. That's what happened in 

20 

Bangladesh in 1991, when 138,000 people died. It's what 
happened in Galveston, Texas- [montage ofnews repoP' 
of great storms] 

News announcer [archival tape] 
In yesterday's storm one Delaware family lost five 
children, drowned in Delaware Bay. A sixth youngster is 
missing and presumed also drowned. In Providence, 
Rhode Island last year-

Government spokesman [archival tape] 
The tide rose about ten feet above normal. It wiped out the 
Mississippi highway patrol station located on the beach. 
There's just house trailers that are missing-

News annoucer [archival tape] 
At least twenty-two people are known dead but more 
bodies are expected to be found. Some 200,000 people are 
homeless after the storm, which hit the Gulf coast from the 
Florida Panhandle to New Orleans, with winds up to 190 
miles an hour. 

News annoucer [archival tape] 
The hurricane forced one million people to flee their 
homes. Today those who returned couldn't believe what 
they saw: 

Survivor 
It doesn't look like a town anymore; it looks like a jungle. 
Things you're used to seeing daily just aren't there 
anymore, just aren't there at all. 

Wallace Kaufman 
The most famous hurricane disaster in America was 
certainly Galveston. I think it was 1906 when a big storm 
hit head-on on the Galveston coast, a relatively 
unprotected coast, and wiped out a flourishing port city. 
Roughly seven thousand people died; bodies and debris 
were stacked up in a wall around the downtown area. 
Nothing has equalled that in terms of people dying. 

The economic damage from Camille, in 1964, I believe it 
was, that hit the Louisiana, Mississippi coast, was much 
larger than the Galveston damage in dollars. And even 
larger was this most recent storm that went across the tip 
of Florida and wiped out a lot of Homestead, Florida, that 
area down there. There was billions of dollars of damage 
done. 
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Silver Donald Cameron 
Kaufman and other students of the coastal wne 
confidently predict new and terrible disasters . The U.S. 
east coast hasn 't faced a major hurricane in fifty years, and 
most of the coastal development has occurred since then. 
A major storm can raise local sea level by as much as 
twenty feet ; the maximum elevation of the Florida Keys is 
only seventeen feet. More than sixty thousand people now 
live there-and the only escape route is a two-lane road, 
ll 0 miles long, with 42 bridges in it. Sooner or later 
another hurricane will sweep over the Keys, killing 
thousands. 

The beach is inhumanly sincere, as Thoreau said, and 
unconcerned with our brief ambitions. At its pleasure, the 
beach makes it very clear that we are mortal and that our 
works are as fleeting as the words and images we inscribe 
on the wet sandbars of our summer vacations. 

Wallace Kaufman 
The story of every human struggle with nature is that 
nature is, by definition almost, a changing dynamic system 
in every place. In some places the changes are slow 
enough that they don't make too much difference to us; 
md, of course, the seasons change. On the beach, the 
changes are so dynamic and so big and so sudden, that 
they can make a difference. And we naively go to the 
beach thinking we can do on the beach the same kind of 
adaptation to change that we do in the mountains or in the 
city . Obviously we can't do it. We're not big enough 
people to do it, in most cases . 

We like to think we are, and engineers really like to think 
they are, because that's their job. I mean, you know, the 
whole story of civilization is being able to create 
permanence and predictability in the face of change. We 
like to think that what civilization has done in one place it 
can do in any place. Again, one of the charming things 
about human nature is that we're optimistic enough to 
think we can do that. We go to the Antarctic and we go to 
the Arctic and we build underwater habitats and 
everything else . 

But in those places we know we have to have radical 
adaptations . People go to the beach and because they 
associate the beach with pleasure and leisure and all of 
those things; they tend to do things that are less adaptable 

ther than more adaptable-although now we have 
·uilding codes and we've kind of helped out and we've 
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said you must use hurricane clips, and you must have 
break-away understoreys, and these things will help you 
survive the more drastic changes that nature does on the 
beach. But they won't help you survive them all. 

Paul Godfrey 
The problems along the shore are going to pale when you 
start thinking about water flooding New York City, 
Boston, Washington, D.C, all the big cities ofthe south, 
along the coast; Miami . New Orleans is even now below 
sea level, because of the diking they've done around there. 
When sea level comes up enough !o really create some big 
problems along the shoreline, those cities are going to be 
flooded. 

So there's going to be some very, very big problems . And 
the question is : Are you going to start building dikes 
around New York City, or Boston? Are you going to have 
huge ramparts around like the Dutch have built for most of 
the country? How much is it going to cost to do that? I 
think a few fancy houses on the beach that wash away are 
going to be minor compared to the future problems that 
most geological scienti:.;ts and atmospheric scientists 
predict. 

But we know, ecologically, that that's happened before 
and that the natural systems can deal with it. They move 
around, and we know how they move around. 

Silver Donald Cameron 
And we '11 have to learn to do the same. 

Paul Godfrey 
And we have to learn to do the same. 

Silver Donald Cameron 
For Orrin Pilkey, the real problem is not rooted in geology 
or economics or engineering, but in psychology. It's what 
the Greeks called hubris, the arrogant pride which 
provokes the tragic catastrophe. 

Orrin Pilkey 
There's something in man's mentality, especially 
Americans's, where we don't accept change. We feel that 
we are mighty engineers and we can handle it if we have a 
problem. I mean, as one Corps of Engineers colonel put it 
a few years ago, we shouldn't just throw up our hands and 
slink away from the problem; we can handle nature on 
barrier islands. 
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Well, the answer is we can't handle nature in the long 
term; maybe in the short term we can. But the cost of 
doing it even in the short term is immense. 

I think that we have a fundamental problem recognizing 
the dynamic nature of the islands. There's nothing like it 
in our experience on the continent; there's nothing to 
compare it with. 

Silver Donald Cameron 
There's nothing like it. There's nothing to compare it with. 

There's something mysterious and untamed about even an 
engineered urban beach. What lurks under those waves? 
How will the sand be reshaped by morning? How do I, a 
fly speck on the edge of an ocean, relate to the vastness 
around me, the unchangeable and constantly changing 
sands? 

Wallace Kaufman 
On the beach is the place where you can find cut that 
nature doesn't give a damn about you; that you give a 
damn about you and about other people and about your 
possessions-nature could care less. you learn on the 
beach that it's only human beings that care about nature 
and it's only human beings that care about themselves. It 
makes you come face to face with: What should we do 
about that? To what extent should we try to manage nature 
and to what extent should we try to live with it? 
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Everybody is going to have a different answer. But if you 
look at the beach honestly and you look at what happens •
people on the beach, it makes you think about everything, 
from the value of material possessions to these more 
mystical feelings of, why in the world does everybody 
want to go there? You can't possess it, it's not much 
economic gain if you're not in the real-estate business, but 
we all want to go and we all get fascinated and hypnotized 
by it. 

Silver Donald Cameron 
It is a wild, rank place, the beach, and there is no flattery in 
it-and we find that curiously calming. 

Lister Sinclair 
This Ideas series on the living beach was written by Cape 
Breton author Silver Donald Cameron. It was produced by 
Alison Moss, with technical production by Lome Tulk, 
and production assistance by Liz Nagy and Gail Brownell. 
Special thanks to Charles Doucette and Adrian Hoffinan. 

And so we come to the end of our regular season and the 
beginning of our special summer programming. The 
executive producer of Ideas is Bernie Lucht, and I'm 
Lister Sinclair. 

Transcription by Hedy Muysson. 
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The South Coast Erosion Control Program 

In view of the current misunderstanding over the work at Horseshoe Bay it is appropriate that the 

history of the South Coast Erosion Control Program be reviewed. _/ 1 [~s ~ _ ~ 
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-X- In 1976 the University of Victoria published a paper* on coastal erosion in the Victoria area. It 

stated that the cliff-top between Clover Point and Finlayson Point was retreating at a rate of fourteen 

(14) inches annually and that ''since 1946 the landward erosion had amounted to some 25 to 30 feet, 

a loss off 15,800 square yards". Similarly, the area to the west of Finlayson Point was retreating at 

a rate in excess of twelve ( 12) inches per year. 

The magnitude of this problem has been borne out by the regular need to relocate the cliff-top 

pathways; the disappearance of the pathways which lead down to the beach at Horseshoe Bay; and 

the massive undermining of the cliffs just to the west of Clover Point in 1988. 

In the mid seventies the traditional method of coastal protection was to build seawalls and, although 

this was considered, the Council of the time decided to monitor the situation and seek alternative 

methods: Since that time I have had the opportunity to discuss alternatives with coastal engineers 

at Scripps Institute in California; with our coastal consultant, Duncan Hay, who has been involved 

internationally with coastal problems; with Wolf Bauer, an expert from Washington State; and with l 
the firm of Thurber Engineering who have provided geophysical data, design, and advice on a 
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In the ensuing years there has been a considerable advance in bank stabilization technology including 

the use of geotextiles; berms as energy dissipators rather than solid walls; and the development of 

biotechnology. 

Basically the erosion process has four major elements. These are the removal of material by wave 

action; the destabilizing of native material by ground water seepage; the saturation of upland material 

by heavy rain; and the general wearing forces of wind, rain, sun, frost and human activity. 
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Our main approaches to the problem are, therefore, to protect the base of the cliff from sea action; 

to provide a drainage system for the upland areas and possibly intercept ground water; and to protect, 

wherever possible, the face of the cliffs by planting deep-rooted material. The design and installation 

of a drainage system is complex and has needed extensive drilling to determine the best routing. A 

program of planting is being planned in cooperation with the Parks & Recreation Department. It is 

the protection against wave action which offers several options. 

The option of a sea wall was not considered. Not only would it be too expensive but it could lead 

to scouring and the rapid removal of beach material as is occasionally the condition in Ross Bay. In 

the bay between Clover and Finlayson Points the beach level is higher adjacent to the naturally 

occurring off-shore reefs west of the Cook Street steps. The installation, five months ago, of an 

artificial reef to the east of this area has already lead to a significant raising of the beach level. This 

indicates that we can limit the size of any protection at the foot of the cliffs if further reefs are 

installed. For several years we have been plotting the seasonal changes in underwater topography 

to determine the location of this and future reefs. Similarly, a complete environmental impact survey 

of the submarine habitat was carried out and there has been a significant increase in marine life in the 

area. In the same area it should be noted that a commitment has been made that the scale of the rock 

embankment, installed as an emergency measure in 1988, will be significantly reduced when the reef 

program is complete. It is intended to monitor the current reef over several seasons before continuing 

with this program. It is proposed at this stage that the oe protection in this area will take the form 
- . 

of a cobble berm with a maximum height of four ( 4) feet. 

\./ -
II 
1 In Horseshoe Bay the situation is a little different as the area is more unstable. The rock berm here 

will serve several purposes. It will protect the cliff from wave action; as a ductile structure it will 

allow breaking waves to dissipate their energy without causing undue scour; and it will foim a 

"hard-toe" supporting the base of the cliff and allowing it to stabilize once the upland drainage has 

been installed and a planting program established. 
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While earlier studies noted the immense loss of upland area it was not thought to be a problem as no 

commercial or private properties were threatened. No account was taken of the inestimable value 

of the parkland that was being lost. It is now realized that the distance between Dallas Road and the 

cliff-top is as little as ninety (90) feet. If this program continues to limit, if not totally eliminate, 

erosion it rrust also be realized that the beach has to be maintained. Every few years there will always 

be the "big" storm which will denude the beach of its material, but as Wolf Bauer says, "Beaches must 

be fed from time to time". In other words, we have to manage this as we would any other public 

asset. B " f-- + ~ f.t~ci ,:_ ~NM- dulN'-
~s! s~(_ r:J p~;cc.- ~ 

~efore, during and since the last Capital Referendum, in which the electorate oveiWhelmingly 

approved this project, an ongoing dialogue bas been carried out with the local community, the press, 

T.V., and the various committees of Council The appropriate Federal and Provincial approvals h~ 
been obtained. L ' t\. i ;UA.-€- . 

J.D. Sansom 

1994 07 01 

*Victoria Physic.al Environment & Development 
Western Geographic Series Vol. 12 
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EXECUTIVE SUMMARY 

An engineer!ng investigation and assessment into the stability of the slope at the 

Horseshoe Bay portion of the Dallas Road Shoreline has been completed. 

S'tandpipe piezometers were installed in ·some of the test holes and groundwater 

level monitoring was conducted during the past winter and spring. The geology of 

the shoreline has been investigated and is discussed with respect to slope stability 
and crest regression. 

The results of this investigation indicate that the stratigraphy in the area of 

Horseshoe Bay is different from that between Finlayson Point and Clover Point. A 

relatively thick layer of glaciomarine clay at Horseshoe Bay results in a much flatter 

overall slope angle and a susceptibility to deeper rotational failures. 

The groundwater level monitoring conducted through this past winter and spring 

indicates that the groundwater level is located about 13 m below the ground surface 

at the crest of the slope. The measured groundwater level did not fluctuate 

dramatically during either wet or dry periods. Some perched water was obseNed 

in both standpipe piezometer 91-28 and during surficial mapping . 

The results of the slope stability analysis indicate that the construction of drainage 

works to reduce the amount of perched water which reaches the slope could 

improve the slope stability in the area of Horseshoe Bay by up to 1 0%. Drainage 

measures would also' allow the slope to stand at a steeper angle. 

A retaining wall could be constructed to retain the crest of the slope. This work 

would allow the slope crest to stand at a closer horizontal distance from the toe of 

the slope. The useful life of such a structure would however be limited unless the 

erosion at the toe of the slope was halted by the placement of sea protection. Any 

retaining structure should only be constructed in conjunction with toe erosion 

remediation and the drainage measures outlined in Section 8.3. If no work is done, 

regression of the bluffs will continue. If the toe is _secured by sea protection a 

further 5 to 10 m of crest regression would be expected until a sta~le slope was 

produced. This amount of regression could be reduced by about half Jf draina·ge . ... ' -: · · . measures were also constructed. . ::.·· 

This summary forms an integral part of our slope stability assessment report. 
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EXECUTIVE SUMMARY ~ , ;e_ ~1\C!Lktr 

An engineering investigation and assessment into the stability of the slope at the 

Horseshoe Bay portion of the Dallas Road Shoreline has been completed. 

Standpipe piezometers were installed in some of the test holes and groundwater 

level monitoring was conducted during the past winter and spring. The geology of 

the shoreline has been investigated and is discussed with respect to slope stability 

and crest regression. 

The results of this investigation indicate that the stratigraphy in the area of 

Horseshoe Bay is different from that between Finlayson Point and Clover Point. A 

relatively thick layer of glaciomarine clay at Horseshoe Bay results in a much flatter 

overall slope angle and a susceptibility to deeper rotational fa il ures. 

The groundwater level monitoring conducted through this past winter and spring 

indicates that the groundwater level is located about 13m bel ow the ground surface 

at the crest of the slope. The measured groundwater level did not fluctuate 

dramatically during either wet or dry periods. Some perched water was observed 

in both standpipe piezometer 91-2B and during surficial mapping . 

The results of the slope stabi lity analysis indicate that the construction of drainage 

works to reduce the amount of perched water which reaches the slope could 

improve the slope stability in the area of Horseshoe Bay by up to 1 0%. Drainage 

measures would also allow the slope to stand at a steeper angle. 

A retaining wall could be constructed to retain the crest of the slope. This work 

would allow the slope crest to stand at a closer horizontal dis~ance from the toe of 

the slope. The usefu l life of such a structure wou ld however be limited unless the 

erosion at the toe of the slope was halted by the placement of sea protection . Any 

retaining structure should only be constructed in conjunction with toe erosion 

remediation and the drainage measures outlined in Section 8.3. If no work is done, 

regression of the bluffs will continue . If the toe is secured by sea protection a 

further 5 to 10 m of crest regress ion would be expected until a stable slope was 

produced. This amount of regression could be reduced by c.bout half if drainage 

I 

measures were also constructed. - "c:>t~ f\ot .\(f\ovv \0\te.. e>~ be ~~~eslo ~ 
-~ces~ICK1 r;11e whOt\ per(~~ 01-tt~ 

This summary forms an integral part of our slope stability assessment report. 
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1. INTRODUCTION 

This report presents the results of a geotechnical investigation and slope 

stability analysis of the Horseshoe Bay portion of the Da~las Road Shoreline. 

The investigation consisted of test hole drilling, standpipe piezometer 

installation, piezometer monitoring and field geological mapping. The 

purpose of the study was to gather geological information, install and monit9r 

standpipe piezometers, conduct a back analysis of the previous slope failure 

at Horseshoe Bay, assess the stability of the current slope and consider the 

potential for remedial measures to reduce the rate of slope regression. The 

scope of work for this investigation was outlined in the Thurber Engineering 

Ltd . (TEL) proposal letter dated September 16, 1991. Written authorization 

to proceed with the work was received from the City of Victoria under a 

Purchase Order dated October 10, 1992. 

Use of this report is subject to the Statement of General Conditions which is 

included at the end of the text of this report . The reader's attention is 

specifically drawn to these conditions as it is considered essential that they 

be followed for proper use and interpretation of th is report. 

2. PREVIOUS STUDIES 

The Dallas Road Shore line area has been studied previously and some 

protective measures have been implemented. Some of this work includes : 

Sea protection below Paddon Avenue constructed by the City of 

Victoria. 

Shoreline Assessment Report by Thurber Consultants Ltd. 

(TCL 1977) . 

Wave Action Report by Hay and Company. 

Slope movement monitoring by Thurber Consultants Ltd . near Paddon 

Avenue. 

· ---·-._.,..~_,.__..,..,..,_,.....- .---~ ... ---~~ -~~ - . ----- -· - - - --·~-- . - -
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Shorel ine protection works near Clover Point by the City of Victoria. 

Geological study of the shoreline by Hicock, Dreimanis and Broster of 

the University of Western Ontario (1981) . 

Most of this work was related to slowing down the rate of slope regression 

which has been estimated to be about 1 0 to 25 em per year (TCL 1977) .. 

3. SITE DESCRIPTION AND BACKGROUND 

The Dallas Road Shoreline is formed by bedrock and steep south-facing 

bluffs of glacial deposits. The bluffs are up to 18 m high and generally 

consist of glacial till with a cap of glaciomarine clay which varies considerably 

in thickness. The thickness of the glaciomarine clay and the presence of any 

bedrock at the base of the bluffs play a major role in determining the shape 

of the shoreline and the nature and rate of crest retrogression. 

At the base of the bluffs lies a sandy gravel beach which is often covered by 

drift logs and organic debris. The break in slope between the beach deposits 

and the bluffs is at, or a few metres above, the high tide level. During certain 

storms the waves reach the base of the bluffs and erosion of the glacial 

deposits occur~. The storm waves which impinge on the bluffs are generated 

from the southeast (fetch about 65 km) through to the southwest (fetch about 

40 km). The average tidal range along this shore is about 2 m and the 

maximum tidal range is about 3.1 m. The most active bluff erosion occurs 

during winter storms coupled with high tides. 

The bluffs are subject to a number of processes which lead to slope 

regression. Such processes include toe erosion from storm wave action, 
I • 

rotational landslides, col luvial creep and sloughing, wind eros ion, spalling by 

~ D~0 ~ frost action and human activity. Much of the bluffs are vegetated with grass 

p~~(0to~Qc. and shrubs except for the areas where recent landsliding or sloughing has 

~-'Je~\ occurred . At the crest of the bluffs the ground is flat and vegetated by grass 

'02--'c:xci111 with some shrubs. A paved walk is located in the proximity of the bluff crest. 

TH U P:O EO::: 
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The Dallas Road Shorel ine is an attractive parkland area and is well used by QJ~ { 

the public for recreational purposes. Shoreline erosion in the form of slope ( ~ ~ 
regression is of concern because of the loss of park land and the threat to be.4:. 
public walkways and other works. Portions of the public works have been 

lost in the past due to slope regress ion . 

In December of 1975, a deep seated rotational type failure occurred in t~e 

glaciomarine clay at the head of Horseshoe Bay. The slide occurred rapidly 

after a period of heavy rain . It was estimated that between 2 and 3 m of 

ground was lost at the bluff crest and that the failure plane extended about 

8 to 10 m below the top of the slope. 

4. INVESTIGATION 

4.1 Test Hole Drilling 

A total of 4 test holes were drilled at the Horseshoe Bay site on October 9, 

1991 using solid stem auger and a Canterra 250 drill rig operated by Drillwell 

Enterprises Ltd . The locations of the holes were surveyed by the City of 

Victoria and are shown on Dwg. 14-12-44-1, located in Appendix D. Single 

standpipe piezometers were installed in test holes 91-1 and 91-4. In test 

hole 91-2, 2 standpipe piezometer tips were installed. The drilling and 

instrumentation installation was supervised on a full time basis by 

Mr. A Wood of TEL who logged the holes and collected samples at selected 

intervals. The samples were returned to our laboratory for visual 

identification and natural moisture content determination. 

The results of the drilling investigation and laboratory testing have been used 

to compile the test hole logs provided in Append ix A The logs also show the 

installation details of the standpipe piezometers . 

~' - --
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4.2 Surficial Geological Mapping and Surveying 

Surficial geological mapping of the Horseshoe Bay area was undertaken by 

Mr. S.M. Bean of TEL. The purpose of the mapping was to inspect the 

geological conditions of the slopes, note areas of groundwater seepage and 

to document the features in the area of the 1975 slope failure. The observed 

geological conditions were used to assist in choosing geotechnic~l 

parameters for the stability analysis. The results of th e surficial geological 

mapping are shown on w . 14- 2-44-1 i the Appendix. 

A survey of the study area was done by City of Victoria personnel. The 

survey included locations of test holes, slope crest, toe of slope, and 4 cross 

sections . City of Victoria has prepared a survey base plan onto which TEL 

has added the surficial geological mapping and other pertinent geotechnical 

information . 

5. GEOTECHNICAL CONDITIONS 

5.1 Geology 

A brief description of the geological history of the area will be useful in 

understanding the relationship of the various materials at the site. The 

bedrock is a very hard metamorphosed igneous rock (gneiss) which is 

crossed by numerous joints and shears. The shears are generally f illed with 

altered parent material (ch lorite schist). The rock surface has been glaciated 

several times in the past and this action has polished and grooved the rock 

surface. The glaciers often gouged out the al tered shear zones that were 

parallel with the direction of ice movement. 

As a result of the glacial scouring the bedrock surface elevation can vary 

considerably over very short distances. The depressions in the rock are 

frequently partially filled with a very dense gravelly sil ty sand laid down 

beneath the glacial ice (lodgement til l). During the subsequent melting of the 

glaciers, the area was submerged and layers of less dense gravelly silty sand 

or gravelly clay (ablation till) were deposited . Along the grounded ice 

THU~BER 
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margins, the relatively steep topography often results in debris flows of the 

ablation till material during deposition. The result is a till deposit showing 

concentric layering wh ich is often referred to as a submarine flow till (see 

Figure 1). 

At-the time of the last glaciation the land surface was depressed relative to 

its present elevation and most of the Victoria area was below sea level. Thjs 

glacial melting resu lted in large quantities of rock flour being deposited in the 

sea and a thick layer of grey glaciomarine clay was formed. Subsequent 

rebound of the land raised the clay above the water level. Drying and 

weathering processes altered the exposed surface of the clay to a stiff brown 

material. Sea level has been as much as 12 metres lower than present in 

post-glacial times so the brown clay can be found below present day sea 

level. This desiccated clay normally extends about 4 to 6 metres below the 

present ground surface. Below this depth the clay is grey, firm to soft and 

quite compressible. 

Wave action during these sea level changes has led to beach deposits at 

various levels as well as erosion of the glaciomarine clay 'and till. Man made 

fills may also be present on top of the soil profile. 

The results of the drilling indicate that the subsurface stratigraphy at the top 

of the slope in the Horseshoe Bay area consists of the following : 

about 1 to 3 m of beach lag sand and gravel 

about 1 to 4 m of stiff brown (or grey) silty clay 

about 4 to 10 m of firm to soft grey silty clay 

dense sand and g rav~ l ti ll 

In the study area, it appears that the surficial beach lag sand and gravels 

have somewhat protected the glaciomarine clay from desiccation. The result 

is a thicker layer of the firm to soft grey silty clay. Th is clay layer is varved 

with silt and fine sand layers. Disturbed samples col lected from this clay 

layer had an average moisture content of about 26% and an average 

estimated pocket penetrometer undrained shear strength of about 30 kPa. 

THUnOEP 
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The soft grey silty clay is underlain by relatively dense sand and gravel till, 

which contains some silt and clay. Disturbed samples of the till had an 

average moisture content of about 12%. 

Test holes 91-1, 91-3 and 91-4 reached auger refusal at depths .of 9.0, 9.1 

and 17.8 m respectively. It is believed that refusal occurred on gravel within 

the glacial till layer. Test hole 91-2 was drilled to the required depth of 

20.3 m. 

Bedrock is not exposed within the cove of Horseshoe Bay. However, the bay 

is flanked by rocky headlands including Finlayson Point to the east. During 

deglaciation the bedrock low at this location was filled in with ablation till and 

submarine flow tills. Subsequently, a relat ively thick deposit of glaciomarine 

clay followed by a thin deposit of beach lag sand and gravel was deposited. 

Relative lowering of the sea level then exposed the bluffs as we see them 

today. 

The cove at Horseshoe Bay is typical of the shoreline between Finlayson 

Point and Holland Point to the east. This area of the shoreline contains 

Figure 2 is a diagrammatic geological cross section of the cliffs between 

Holland and Clover Points compiled by Hi cock, Dreimanis and Broster 

(1981). 

5.2 Hydrology and Groundwater Monitoring 

Standpipe piezometers were installed in 3 of the four test holes to allow 

monitoring of groundwater levels. The piezometers were read a total of 6 

times over the period from October 1991 to April 1992. The results of the 

monitoring are shown on the spreadsheets and on the figures provided in 

Appendix B. The results indicate that the groundwater level is at about 

elevation 5.8 m at the crest of the slope. The groundwater level readings did 

not fluctuate substantially during the period of monitoring. Since groundwater 

seepage was observed well above the measured groundwater table at the 

,_' - --
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site of the 1975 slide, it is likely that perched water levels exist in the varved 

silty clays. 

The varved silty days which underly the surficial beach lag sands and 

gravels cause rather complex groundwater conditions due to variable 

permeabilities of the thin stratigraphic layers or varves . Such thin layering 

of permeable sands and relatively impermeable clays can lead to vario~s 

saturated-unsaturated conditions such as perched water tables. For 

example, a relative ly low permeability clay layer in a high permeability sand 

formation can lead to a discontinuous saturated lense, with unsaturated 

conditions both above and below. In addition, heavy rainfall can lead to the 

formation of a temporary saturated zone near the ground surface which will 

eventually dissipate by percolation and evaporation. As the glaciomarine clay 

drys out and weathers with time, it shrinks and cracks. The cracking causes 

the clay to become more permeable, allowing some of the water to percolate 

down into the fine sand seams found within the clay. This water will flow 

within the more permeable seams to the exposed slope face. 

Within the uplands area of the Horseshoe Bay site the surficial beach lag 

sand and gravel deposits are relatively permeable and overlie a relatively 

non-permeable silty clay. These soils have an infiltration capacity which 

decreases with time after the onset of rainfall due to filling of the soil pores 

by water. If during a ra infall event the rate of ra infall exceeds the infiltration 

capacity , excess water will pond on the surface resu lti ng in overland flow. 

Flow over the bluffs has periodically caused surface eros ion and small earth 

flows of saturated soil and debris. 

The water levels given in Appendix 8 for standpipe piezometer 91-28 located 

within a zone of th in sand seams in the glaciomarine clc.y indicate a perched 

water condition . Groundwater seepage was also observ ed coming from the 

lower glacial till exposures and at the bedrock contact. 
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6. MECHANICS AND NATURE OF SLOPE REGRESSION 

At the Horseshoe Bay site, slope regression is caused by erosion at the toe 

of the slope from vvave action. landslides, colluvial processes, vvind erosion, 

water erosion, spalling by frost action and human activity. All of these forces 

act on the exposed bluffs at various times and with varying intensities. Any 

proposed scheme to limit the rate of slope regression should address ea~h 

of these forces. 

6.1 Wave Induced Erosion 

Wave induced erosion at the toe of the bluffs initiates much of the slope 

regression along the Dallas Road Shoreline. This erosion causes 

which lead to landslides and colluv ial sloughing. 

scalloped appearance to 

regression in the areas of glacial deposit infilling and the least slope 

regression in the areas of bedrock headlands . This shoreline topography is 

typical of the area from Finlayson Point to Holland Point. 

The shoreline between Finlayson Point and Clover Point consists of beach 

and bluff topography with practically no exposed bedrock. Here the broadly 

curving beach runs uninterrupted for a distance of over 1500 metres. This 

portion of the shoreline is unprotected from the effects of wave erosion. The 

stable nature of the backslope soil and lack of significant slide debris noted 

along the shoreline can be attributed to the erosional effects of the wave 

action. Any long term mitigative effort de'signed to min imize the rate of slope 

regression must address wave induced toe erosion. 

THU ~ 8 C ' 
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6.2 Landslides 

Lands lides can be triggered by many factors such as oversteepened slopes, 

weakening of geological layers by weathering and softening, and high 

groundwater conditions. The slides which affect the bluffs are rotational type 

slumps in which movement occurs along a finite shear plane or a series of 

planes. The presence of such shear surfaces may often be inferred by t~e 

appearance of tension cracks at the top of the slope or by a small 

escarpment developing in the ground near the bluff crest. 

In December of 1975, a deep seated rotational type failure occurred in the 

glaciomarine clay at the head of Horseshoe Bay. The slide occurred rapidly 

after a period of heavy rain . It was estimated that between 2 and 3 m of 

ground was lost at the bluff crest and that the failure p lane extended about 

8 to 10 m below the top of the slope. This sl ide is considered representative 

of slides which have occurred in the past, particu larly in the area between 

Finlayson Point and Holland Point. 

A back analysis and further discussion of this particular slide is reported on 

in Section 7. 

6.3 Colluvial Processes 

Colluvial processes are those in which material is moved at an imperceptible 

rate directly by gravity. Most of the Dallas Road Shoreline is affected by 

colluvial processes. The desiccated and joi nted cl 2y encountered at the 

Horseshoe Bay site is particularly susceptible to mass movement caused by 

wetting and drying cycles. These cycles cause dryir.;J and cracking of the 

clay which permits greater access of surface watsr. As clay colluvium 

material slowly moves downslope it can block n2tural drainage from 

underlying sand seams. This can lead to a build up of pore water pressure 

and result in failure of the colluvial mantle or perhaps in a deep seated failure 

of intact material. 
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6.4 Other Natural Processes and Human Activity 

Spalling by frost action can cause slope regression by jacking thin slabs of 

material from steep slopes. Wind erosion can also contribute to slope 

regression . Human activity can lead to regression of the slopes by increased 

surface run-off and gullying along footpaths as well by hand excavation of the 

slopes and removal of vegetation. 

7. SLOPE STABILITY ASSESSMENT 

7.1 Model 

In order to undertake a slope stability analysis a geological model of the 

slope must be developed. The model must provide the overall slope 

geometry, geological unit boundaries, geotechnical strength parameters for 

each of the geological units and the groundwater conditions . The slope 

geometry was provided by the City of Victoria surveyors. Geological unit 

boundaries were selected based on the surficial field mapping and drilling 

results. A total of 4 different geological units were selected for the analysis. 

They included sand till, soft clay, stiff clay and surficial sand. For each of 

these units a friction angle and cohesion value were estimated. These 

values were selected by first estimating them from the drilling results and 

past experience and then modifying them based on a back analysis. The 

representative section A-A shown in Appendix C was taken through the bluff 

at the location shown on Dwg. 14-12-44-1 of Appendix D. 

7.2 Stability Analysis 

The slope stability analysis was conducted using a microcomputer program 

called CLARA. A 2 dimensional limit equi librium analysis was adopted. For 

section A-A the slope geometry, geotechnical strength parameters and 

groundwater conditions shown on the drawings in Appendix C were input into 

the program for analysis . The program calculated the stability for a number 

,- -

THUI=I O E!f 
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of hypothetical rotational failure surfaces and then identified the surface with 

the lowest factor of safety. 

7.3 Findings 

A back analysis was first conducted on Section A-A which passes through 

the slope failure that occurred in 1975. The section and the parameters 

obtained from the back analysis are shown on Drawing Number 14-12-44-2 

in Appendix C. For this slope it was assumed that the factor of safety was 

one or that the slope was at limit equilibrium. The perched groundwater 

conditions at the site were modelled using ru values for each geological layer. 

The ru value is the ratio of pore water pressure to total overburden pressure 

at any point. Since it is known that the slope failure at Horseshoe Bay 

occurred during very wet conditions the values of r u chosen for the back 

analysis were relatively high. The stabil ity analysis was then repeated with 

the input of modified strength parameters until a factor of safety of one was 

obtained. 

In order to assess the effect of groundwater conditions on the slope stability 

the analysis was recalculated using the same soil strength parameters but 

with different ru values which were considered appropriate for relatively dry 

conditions. The resulting factor of safety for the slope was 1.10 (see Dwg. 

14-12-44-3). No provision for earthquake loading was provided for in the 

analysis. 

The results of the analysis indicate that varying groundv·;ater cond itions can 

affect the factor of safety of the slope by about 10%. Thus the theoretical 

maximum effect that a surface water and groundwater drainage system at 

this location could have would be to improve the factor of safety by about 

10%. 

T~un o c;:; 
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8. PERFORMANCE AND POTENTIAL REMEDIAL MEASURES 

8.1 Existing Conditions 

For the existing conditions the slope regression at this site will continue. The 

regression is the result of a combination of toe erosion due to wave action 

a_nd upper slope rotational failures due to the presence of marine clay at t~e 

Horseshoe Bay site and the effects of groundwater seepage and surface 

runoff. The slope failure of 1975 demonstrates that relatively large amounts 

Conversely , a deeper embayment will draw a larger amount of surface and 

subsurface water resulting in flatter embayment slopes. 

8.2 Shoreline Protection 

The most effective way to minimize slope regression in the long term is to 

construct shoreline erosion protection in the form of a riprap revetment or a 

seawall structure. Such structures, if carefully designed and constructed, 

would effectively prevent -active wave erosion at the base of the slope-and 

would significantly reduce long term slope regression as discussed in 

Section 9.2. 

The City .is currently considering .toe erosion protectioo to~, the east of 

Fin layson Point. We have recent ly . carr ied out a dri lling investigation along 

the beach in this . area. The results of this investigation will be reported 

separately. 

,-i ··-

THU~ec r. 
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8.3 Drainage 

This study has resulted in an understanding of the role that surface and 

groundwater have on the stability of the slope at the Horseshoe Bay site. it 
has been estimated that a change from relatively dry conditions to relatively 

wet conditions lowers the factor of safety by about 10%. Thus a well 

designed and constructed drainage system would likely improve the factor 9f 

safety during wet cond itions by about 5 to I 0% resulting in a steeper slope 

profile. The long term rate of slope regression would, however, be controlled 

by the rate of shoreline erosion discussed in Section 8.2. 

An effective drainage system would address both surface and subsurface 

drainage. The subsurface drainage system would consist of perforated 

subdrains excavated into the native glaciomarine clay to intercept water 

flowing through the upper sand layer. The area of seasonally ponded water 

(see Dwg. 14-12-44-1) should be drained by a catch basin and storm sewer 

system. The water collected would then be transported away from the slope 

and into new or existing storm drain systems. 

8.4 Retaining Structure 

The crest of the slope could be retained by a structure. Conceptually, such 

a structure would consist of a row of piles that penetrate the glacial till and 

are tied back to dead man anchors. This solution constitutes a short to 

medium term solution only, since erosion at the toe of the slope would 

eventually oversteepen the slope until failure of the retaining structure 

occurred . 

9. SLOPE REGRESSION 

9.1 Rate of Regression 

THUQOE~ 
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City aAd air pt:Jotograph interf)Fetatiorr. The bluffs have likely regressed at an 

uneven rate depending on the timing of storms and t ides over the years. It 

_ is expected that the rate of bluff regression is higher between Finlayson Point 

and Clover Point· than it is at the . bluff and beach topography west of 

Finlayson Point due to the lack of bedrock protection. 

9.2 Crest Regression for Stabilized Toe 

would be reduced if the drainage measures described in Section 8.3 were 

enacted . 

10. CONCLUSIONS AND DISCUSSION·· 

The results of this investigation indicate that the stratigraphy in the area of 

Horseshoe Bay is different from the stratigraphy between Finlayson Point and 

Clover Point. A rel atively th ick layer of glaciomarine clay at Horseshoe Bay 

results in a much flatter overall slope angle and a susceptibility to deeper 

rotational failures. It is not known exactly how extensive this glaciomarine 

clay layer is, however the work by Hjcock, Dreimanis and Broster (1981) 

indicates that it extends to the west to Holland Point (see Figure 2). We 

suspect that this layer also extends some distance to the east of Finlayson 

Point based on surficial mapping and slope geometry. 

The groundwater level monitoring conducted through this past winter and 

spring indicates that the groundwater level is located about 13 m below the 

ground surface at the crest of the slope. The measured groundwater level 

did not fluctuate dramatically during either wet or dry periods. Some perched 

water was observed in both standpipe piezometer 91-2B and during surficial 

mapping. This water percolates down through the surficial beach lag sands 

and into the desiccated and fissured clay. It then flows on top of the clay or 
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along fissures and fine sand seams with in the clay to the slope face where 

it is observed as seepage. It is this perched water that affects the slope 

stability within the glaciomarine clay. 

The results of the slope stability analysis indicate that the construction of 

drainage works to reduce the amount of perched water which reaches the 

slope could improve the slope stability in the area of Horseshoe Bay by L!P 

to I 0%. Drainage measures would also allow the slope to stand at a steeper 

angle. 

A retaining wall could be constructed to retain the crest of the slope. This 

work would allow the slope crest to stand at a closer horizontal distance from 

the toe of the slope. The useful life of such a structure would however be 

limited unless the erosion at the toe of the slope was halted by the placement 

of sea protection. Any retaining structure should only be constructed in 

conjunction with toe erosion remediation and the drainage measures outlined 

in Section 8.3. If no work is done, reg ression of the bluffs will continue. If 

t 

:This amount of · ·• 

regression cou fd be reduce.d by about ·balt if drainage··measur~s were also 

cor::~structed . 

11. FURTHER WORK 

Recently, we have completed a surficial mapping and test hole drilling 

program along the beach between Finlayson and Clover Points. The msTJ1ts 

of this investigation wil l be repo:r:tea epar:ately. 

to ass·ecss ~wave. eros1 or:r. For drainage works to be constructed it is 

recommended that a test pitting investigation be carried out to better define 

the thickness of the surficial beach lag sand deposit. 

~ 
~ 
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Project 
Job Number 
Client 
Date Installed 
Collar Elevation 

Reading Elapsed 
Date Days 

10/11 /91 0 
11 /07/91 27 
12/12/91 62 
1/24/92 105 
2/05/92 117 
3/04/92 145 

4/10/92 182 

STAl'JDPIPE PIEZOMETER SUMMARY 

Depth 
to Tip 
(m) 

8.80 
8.80 
8.80 
8.80 
8.80 
8.80 
8.80 

PIEZOMETER 91-1 

Dallas Road Shoreline Study 
14-12-44 
City o f Victoria 
October 10, 1991 

18.97 

Depth to Stick Depth Below 
Water Leve l -up Ground 

(m) (m) (m) 

Dry 0 .00 Dry 
Dry 0.00 Dry 
Dry 0.00 Dry 
Dry 0 .00 Dry 
Dry 0.00 Dry 
Dry 0.00 Dry 
Dry 0.00 Dry 

Elevation 
Water Level 

(m) 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

TH U~ BC 
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Project 
Job Number 
Client 
Date Installed 
Collar Elevation 

Reading Elapsed 
Date Days 

10/11/91 0 
11 /07/91 27 
12/12/91 62 
1/24/92 105 
2/05/92 1 i 7 
3/04/92 145 
4/10/92 182 

STA;~DPIPE PIEZOMETER SUMMARY 

Depth 
to Tip 
(m) 

20.40 
20.40 
20.40 
20.40 
20.40 
20.40 
20.40 

PIEZOMETER 91-2A 

Dallas Road Shoreline Study 
14-12-44 
City of Victoria 
October 11, 1991 

20.57 

Depth to Stick Depth Below 
Water Level -up Ground 

(m) (m) (m) 

17.00 0.00 17.00 
13.30 0.00 13.30 
13.10 0.00 13.10 
12.90 0.00 12.90 
12.95 0.00 12.95 
12.67 0.00 12.67 
12.80 0.00 12.80 

Elevation 
Water Level 

(m) 

3.57 
7.27 
7.47 
7.67 
7.62 
7.90 
7.77 

THU~BE 



I 

I 1 

I 

I 

I 

j 

I 

I 

I 

I { 

I 

I 

I 

1 

l 

r 
r 
I 

I 

DALLAS ROAD SHORELINE 
STANDPIPE PIEZOMETER 91-2A 

---E : : I I : : : : 
~ 20- ---------+ -------- --~--------- -i-~ Ground Surface 1-_ ~- ____ _____ ; __________ ; ____ __ ___ _ ; _________ _ 

0 I I I I I I I 

: : : : : : : : : 
L_ : : : : : : : : : 

~ : : : : : : : : : 
GJ 1 5- ----- -- -- +--- ------ -~--------- +------- -- ~---------- ~---------- ~- ---------! - ---------!---------- j----------
_j : : : : : : : : : 
w : : : : : : : : : 

I I I I I I 1 I I 

0 : : : : : : : : : 
a: 1 o- --------- ~- - - -- - - -- - -~--------- -:---------- ~--- - ------ ~------ - --- ~---------- ~ - -------- -;- -- --- -- -- i------ ·-- -
r : : : : : : : : : w : : ~ : :., ' ' ' ._ 

~ 5 ~--- ---; ----- ____ _ l_.-.--- -_l __ . -- --- _j_ ---------:.-.- -. ~j ___ ---- ·--:- ---------:---------- ~---- ----
w I I I I I I I I I 

J : : : : : : : : : 
[)_ : I I I : : : : : 

I I I I I I 
I I I I I I 

I I I I I I 

I I I I I I 

I I I I I I I I I 

0 20 40 60 80 1 00 120 140 160 180 200 
TI ME (days) 

--

THU ~ 0 



I 

I 

I 

I 

I 

I 

l 

I 

I 
I 

( 

I 

I 

l 
I 

I 

r 

' 

Project 
Job Number 
Client 
Date Installed 
Collar Elevation 

Reading Elapsed 
Date Days 

10/11/91 0 
11 /07/91 27 
12/12/9 1 62 
1/24/92 105 
2/05/92 117 
3/04/92 145 
4/10/92 182 

ST Al"l"DPIPE PIEZOMETER SUMMARY 

Depth 
to Tip 
(m) 

6.10 
6.1 0 
6.10 
6.10 
6.10 
6.10 
6.10 

PIEZOMETER 91-28 

Dallas Road Shoreline Study 
14-12-44 
City of Victoria 
October 10, 1991 

20.57 

Depth to Stick Depth Below 
Water Level -up Ground 

(m) (m) (m) 

Dry 0.00 Dry 
Dry 0.00 Dry 
Dry 0.00 Dry 

5.90 0.00 5.90 
5.80 0.00 5.80 
5.75 0.00 5.75 
5.97 0.00 5.97 

Elevation 
Water Level 

(m) 

Dry 
Dry 
Dry 

14.67 
14.77 
14.82 
14.60 
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Project 
Job Number 
Client 
Date Installed 
Collar Elevation 

Reading Elapsed 
Date Days 

10/11/91 0 
11 /07/9 1 27 
12/12/91 62 
2/05/92 117 
3/04/92 145 
4/10/92 182 

STA.t'-JDPIPE PIEZOMETER SUMMARY 

Depth 
to Tip 
(m) 

17.00 
17.00 
17.00 
17.00 
17.00 
17.00 

PIEZOMETER 91-4 

Dallas Road Shoreline Study 
14-12-44 
City of Victoria 
October 10, 1991 

19.82 

Depth to Stick Depth Below 
Water Level -up Ground 

(m) (m) (m) 

1.60 0.00 1.60 
13.10 0.00 13.10 
13.40 0.00 13.40 
13.25 0.00 13.25 
13.08 0.00 13.08 
13.12 0.00 13.12 

Elevation 
Water Level 

(m) 

18.22 
6.72 
6.42 
6.57 
6.74 
6.70 

THU~O E 
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1. ALL DRAWINGS TO BE READ IN CONJUNCllDN WITH 
THURBER ENGINEERING LTD. REPORT ENTITLED 
•DALLAS ROAD SHOREUNE STUDY, HORESHOE BAY 
DRILLING INVESTIGATION & SLOPE STABILilY ASSESSMENI, 
DATED MAY 1992, TEL File No. 14-12-44. 

2. BASE PLAN & SURVEYED TEST LOCATIONS TAKEN FROM 
DRAWING PROVlDED BY CITY OF VICTORIA. DRAWING FILE 
·cuFF10.DWG", DATED MARCH 19, 1992 . 

3. SURFICIAL MAPPING IS UNSURVEYED AND BASED ON 
FIELD OBSERVATIONS ..Ql'iLX. 

4. CREST AND TOE OF SLOPES SHOWN SURYEYE[) BY 
CITY OF VICTORIA IN THE LATE 1950' s & 1 991 . 
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responsible for cliff retreat which varies from several fee t per year to ·!·.· 
l 

less than one inch in a century. Actual rates of marine encroachment ~ 

have been determined using a variety of complimen tary methods. The · : ~ 
' -~ 

• J t . 
speed of cliff retreat at Cowichan Head, for example, has been mea- · . . ~ 

sured by the author, continuously over a period of seven years (1968-1975) .• 

In other locations, erosion has been estimated after consulting archival ~~. 

materials, questioning long time cliff top residents and comparing vintage 
'1-~-

(pre-1945) and recent aerial photographs . Sections of coast undergoin~ ·.~. 

varying rates o f erosion are identified on fi gure 14,4, each is assigned 

a figure/number notal·ion for ease of identification. 

Rapid Erosion 

These techniques have allowe d the identifi cation of five stretches··~ 

of coast I ine which are re treating fas ter than one foot annual I y (Figure 14~ 
Such erosion is classified as rapid and is commonly associated with hig 

risk to life and, or, property. Each of these will now be described 

de tail, suggestions being made fo r appropriate futur e management 

strategies. 

(I) Southwest of Esqu imalt Lagoon ( R1) 

In this area, Vashon glacio-fluvial outwash sands a nd gravels 

the Co lwood 'delta' are under dire c t marine attack. Land wastage has 

been high, the se cliffs have retreated 55 to 65 Feet dur ing the past 20 

years , an average loss of 2 to 3 fee t per annum. Total area losses during 

this t ime ha ve been approximately 47,000 square yards, which would 

currently ha ve a real estate va lu e of $2 million. 

Fortunate ly this area is not hea v il y populated and erosion has 

been associated with littl e structural loss . Legislation should ensure 

that this remains the case . In many respects, cliff retreat has been 

beneficial, since the eroded sediments ha ve been moved northwards by 

164 
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(Leu than 3 inchea/year) 

-SMALL 
(3 to 6 inches/year) 

- MODERATE 
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20 60 

Fl GURE 14,4 Rates of coastal erosion and lengths of fetch. 

165 



~. lbb 

longshore drift, supplying and maintaining Esquimalt Spit. Some sand 

and gravel has also been carried southwa rd s and, on deposition, ha s 

form ed a second,sma ll er spi t near Albert Head. Both spits have high 

recreational potential. 

(2) Dyke Point to Cole Island (R2) 

Pockets of Pleistocene till and glacio-fluvial material ', in this 

distri c t, are subject to mass movement when wet, particularly in areas 

; of high rei ief. Those areas most affected have recorded losses of 2 to ' 

/

3 feel· per year during th e past 35 years. This amounts to 53,000 square " 

yards and wou ld be worth $2.25 million at c urrent market values. . 

: Unfoduna tely th is high r isk coastal area is heavily popula ted, wi th many 

I 
of its residents li ving high above the ocean on bluff top locations. At 

the very least, careful consideration of the risks invo lved should be 

given before ony further building pe rm i ts are iss ued for such locations . 

Present resid ents should make every e ffort to maintain cliff face vege

tation , even where thi s involves replanting the slip surfac es of mass 

movement phenomena. 

(3) Ho lland Point to C lo ver Point (R3) 

In this loca li ty cl iffs o f thick Vashon till, ove rlain by Victo ria 

clay, are ex posed to storm waves from the south and the sou thwest 

(Figure 15,4). Th ese unconsolidated materials are al so pron e to mass 

movement du ring periods of prolonged rainfall. In consequenc e, such 

cliffs remain very steep and are erod ing rapi d ly . For example between 

Finlayson Point and C love r Point the y are re tr eating at an a verage rate 

of some 14 inches annua ll y. Since l946landward erosion has amounted 

to some 25 to 30 feet, a lo ss of 15,800 square yards . 

Al though such fairly rapid losses represent an undesirable reduc

ti on in th e acreage of Beacon Hill Park, they are perhaps a ne cessary 

evil, since it is this erosion that supp lies mu c h of Vic toria 's beach sands 
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I. 

and gravels. Fortunate ly, this entire area is parkland and cliff retreat 

presents, as yet, no threat to res id ential or commercial properties. 

cliff to p walkway will, however, require periodic relocation. Cliff 

mass movement is normally preceded, sometimes by many years, by the · . .. 
formation of a slip plane which is often visible on the ground surface as·a ·;J!ft,';{i\li\~'{r 

semi-circular crack. Such cracks are now visible south of Douglas Street '·, 

and Cook Street (Figure 16,4). At the former location, benches have 

been placed on the seaward side of this crack, on ma t erial which will 

inevitably fall into the sea. At the latter site, the stairway to the 

beach ond part of the path is on the seaward side of the surface crack. 

These stairs, therefore, tend to encourage pedestrian usage of a location 

where large scale cliff failure is ine vitable, and so greatly increase the 

risk of l ife loss. Their relocation would seem expedient. 

(4) Cormorant Point to the north of Mount Douglas Park (R4) 

The cliffs from Cormorant Po int to Mount Douglas Park are 

composed of a very complex sequence o f terrestrial, marine and glacio- · .. 

fluvial sediments, some of which ma y even pre-date the Dashwood glac

iation. These sediments have probably been severely cliffed in the 

relatively recent past, since they rise to heights approac hing 250 feet 

in plac es . However, they are currently well vegetated and relatively 

stable, except where recent rotational slips o r transitional sl ides have 

occurred. 

Such slips are now undergoing some erosion but at slower rates 

than have probably occurred at various t imes in the recent past. To 

maintain what appears to be anomalousl y high stability, every effort mus 

be mad e to encourage cliff face vegetation, including the replonting of 

failure surfaces. Surface drainage should not be allowed to e nter the 

groundwater system. In th is manner the relative ly small risk to life and 

property may be prevented from increas ing. 
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SUMHARY 

This report documents an evaluation of 
the mechanics and effects of erosion of the shore
line along Dallas Road between Holland Point and 
Clover Point. 

The work consisted of pho t ograrnrnetric 
mapping of the bluff and beach area, followed by 
field mapping of the geology of the area including 
landslides and groundwater seeps. 

The rate of regression of part of the 
shoreline .(between Finlayson Point and Clover Point) 
over the period 1900- 1976 wa s evaluated by compar
ison of previous surveyed maps, and found to ap
proximate an average 4 inches per year. 

Recommendations based on the findings of 
the study are provided in Section 6, and include 
programmes of monitoring in selected areas. 
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Section 1 

INTRODUCTION 

This report presents an evaluation of the 
causes and effects of the erosion along approxi
mately 1.3 miles of shoreline, in the Beacon Hill 
Park area, south of Dallas Road in Victoria, B.C. 
The study extends from near Lewi s Street on the 
west to the limit of construction for the city sew
age outfall at Clover Point. The study was request
ed and authorized in December, 1976, by Mr. John 
Sansom, P.Eng., City Engineer for Victoria, based 
upon a proposal prepared by Thurber Consultants 
dated September 15, 1976. Three 1 in. = 50 ft. top
ographic base maps were prepared by McElhanney Sur
veying and Engineering Ltd. to provide base maps 
for the study. 

The study consisted of geologic and geo
morphic mapping along the shoreline; an airphoto 
and ffidp interpretation to determine rates of phys
ical prooos8es aff8cting the bluffs; and informa
tion gath~ ring fro m the Victoria Parks Department 
regarding the location and type of maintenance prob
lems ~ncountered along the bluffs. 

Conclusions and recommendations are pro
vided in Section 6 of this report. 
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Section 2 

DESCRIPTION OF SITE 

The .shoreline (Location Map, p. 3) is 
formed by bedrock and steep south-facing bluffs of 
glacial deposits. The portion of the shoreline in
cluded in this study is comprised of two distinct 
geomorphic sections. From Lewis Street (near Hol
land Point) eastward to Finlayson Point glacially 
eroded and resistant bedrock forms numerous heads 
with sandy-gravelly beaches in shallow intervening 
coves. In this section, the contact between bed
rock and overlying glacial deposits is often 5 to 
10 feet above the mean high water level of the sea. 
The section of shoreline from Finlayson Point to 
Clover Point is characterized by a continuous 
sandy-grav~lly beach headed by 25 to 50 feet high 
bluffs formed of glacial deposits. The break in 
slope be tween the beach deposits and the bluffs is 
at, or a f e w feet above, the approximate mean high 
water l c ve l. 

The backshore, between upper limit of 
wave wa ~ h at high tide and the foot of the steeper 
slopes, is commonly in the form of a gravelly berm 
and is normally affected by waves only during 
storms. The backshore here is invariably covered 
by an accun\Ulation of drift logs. The foreshore, 
fro m thQ u Dper limit of wave wash at high tide and 
the ord l nory low w~ ter mark, is relatively steep 
and narrow and form e d of sand and gravel. 

The a verage tidal range along this shore 
is about 6 feet. Storm waves which impinge on the 
shore are generated from the southeast (fetch 40 
miles) through to the southwest (fetch 25 miles). 

The steep bluffs are formed of clay-ri~b 
g 1 a cia 1 t i I r-·c-app ecC.by--a - varia.oTe--tFl{ c kn"e s.s .... O f 
gJ:acToma:ri n-e .ciay-. i .. The --steepes-t po·r-tions- of the 

--- ~- .. ~ ·-- --
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Section 2 DESCRIPTION OF SITE 

bluffs are nearly vertica l and as much as 50 feet 
high. These bluffs are subject to a number of 
processes whlcn lead to sfoperegression.-·- Rota-
tlonarTandsTr2feshave···-·e:-r-eate_d ___ the--rr;Os-t - spectacular 
and distinctive form of erosion, but slower collu
vial processes also contribute significantly to 
slope regression. 

Many of the bluff faces are vegetated 
with grass and shrubs. Where landslides or slough
ing has occurred, the slope face is bare of vege
tation and the structure of the underlying glacial 
deposits is well exposed. 

At the crest of the bluffs the ground is 
flt1 t and ve •::Je tated by grass and some shrubs. A 
paved w~lk is located in the proximity of the crest 
of the b l uffs for the entire length of the study 
area. 

Shoreline erosion in the form of slope 
regression is of concern because of loss of park 
land and the threat to artificial works such as 
walkways and other public convenience s along the 
shoreline. Portions of these public works have been 
lost by the effects of slope regression in t he past 
and in s om~ areas these works aie threatened with 
loss in-the near future. West of Douglas Street, 
near Paddon Avenue, shoreline regression would en
croach upon the road and adjacent apartment blocks. 

The area is attractive and well used by 
the public for recreational purposes. 

4 
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Section 3 

GEOTECHNICAL CONDITIONS 
Al'W \'lAVE ACTION 

Investigations for this report included 
geologic and geomorphic field mapping. The results 
are shown on the appended Drawing 14-12-19-3, 
sheets 1, 2 and 3. Field investigat ions were sup
plemented by information provided by the City of 
Victoria Parks and Engineering Departments. 

3.1 BEDROCK 

From Lewis Street eastward to Finlayson 
Point numerous bedrock heads enclose shallow beach 
coves. The metamorphic and volcanic bedrock here 
is dense and fine grained, resistant to erosion, 
and shows varying effects of tectonic stress. Most 
of the joints are tight. The bedrock has been 
eroded to a bench-like surface by glacier ice which 
last flowed from north to south. The glacial ero
sion surEace is well displayed and shows numerous 
examples of glacial striations and grooves (see 
Photo 1). In spite of its general resistance to 
the effects of normal subaerial erosion, the bed
rock deteriorates under.tfie-effects of wave action 
and sal t erosion. The latter process probably 
accounts for the relatively rapid deterioration in 
the app~arance of fine glacial striations after 
their e~posure from beneath the glacial deposits. 

3 ? SO I L CONDITIONS 

Two types of glacial deposit are exposed 
in the blu ~ fs along the shoreline. Below the thin 
soil profile a unit of glaciomarine clay (Victoria 
Cl.2ty) oV E.! :Cl. ies clay-rich till. Composite stratig
raphic sections showing the surficial geology of 
the shoreline are shown on Fig. 2, page 6, 
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GLA..CIG:-iA.."R.I:l"E 
CLAY: THICKNES S VARIES 

TILL ~ CLA'fEY COLLUVIAL KA....'HLE 
BLUFF .i\ND 

ROCK HEAD : 

BLUFF AND 
TILL 

BEACH: 

STR.A..TIGRAPHY 

~ 

GLACIALLY 
BEDROCK 

CLAYEY COLLUVIAL ~~TLE 

He an 

FORESHORE 

Approx. Mean H.W.L. 
to mean L. W. L. 

GLACIOKA..RINE CLAY AND GRAVEL 
........... ? 

Thickness varies from 0 to >30 ft. 
wbere thin,clay is very stiff,desiccated, 
and highly jointed. In thicker sections, 
lower portions of clay are soft, moist 
and highly plastic. Thin layers of interbedded clay and fine sand 
noted in d~epest section. Upper contact with soil profile may show 
gravel lag deposit. Lower contact with till is poorly exposed and unmapped. 

TILL 

Dense, clay-rich till often with crude horizons of gravel-sized fragments in 
clay-rich ruatrix, and layers and lenses of loose sand and gravel. Upper 
contact wiCh glaciomarine clay may be sharp or gradational but is poorly ex
posed. In are1s of bedrock, lower contact is well exposed. 

CLAYEY COLLU VIAL MANTLE 
. -· ·-----

Clay--ti>:h 8art:h material mostly derived from glaciomarine clay. :t<!antle 
is in the pro~css of moving siowly down hill under the influence of soil 
creep processes. Mantle varies from a thin veneer to several feet thick 
with intact vegetation. 
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Section 3 
GEOTECHNICAL CONDITIONS 
AND WAVE l>.CTION 

Beneath the sandy loam soil profile (in
cluding numerous shell layers or middens) is ex
posed glaciomarine clay known as the Victoria Clay. 
Occasionally a gravelly horizon is found between 
the soil profile and clay and this deposit is in
ferred to be lag gravel deposited by wave action in 
the shoaling sea in post-glacial time. 

The thickness of the Victoria Clay varies 
between 0 and 30 feet or more. The contact between 
the clay and underlying till is variable and nor
mally covered by a mantle of colluvium and vegeta
tion. Some of the better exposures of glaciomarine 
clay show it to be 3 to 5 feet thick and in sharp 
contact with the underlying till. 

Where the Victoria Clay is thin or in the 
upper 10 feet of its thickest (30 ft) exposure, it 
is desiccated and highly jointed (Photo 2). The 
desiccated clay is very stiff but when wet becomes 
highly plastic. The clay was found to be thickest 
in the slide scarp at the head of Horseshoe Bay 
just west of Finlayson Point; here the lower por
tions of the unit were moist, soft, and not jointed. 
Sedimentary structures were visible in the form of 
rhythmic layers of clay and thin laminations of 
sand (Photo 3). Groundwater was- apparent issuing 
from the layers in the lower portion of the clay 
and moistened the thin veneer of desiccated and 
cracked cl~yey colluvium on the slide scarp face. 
{rrwto 4) • 

The till exposed beneath the Victoria 
Clay in the bluffs is very heterogeneous. This 
till is generally a dense clay-rich earth material 
composed of clay to boulders, sometimes with stra
tification ranging from crude horizons of gravel
sized fragments in a clay-rich matrix (Photo 5) to 
distinctive layers and lens es of loose sand and 
gravel in the dense till (Photo 6). Open vertical 
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Section 3 
GEOTECHNICAL CONDITIONS 
A:."\J D \</AVE ACTION 

joints related to slope failtire were observed ln 
tne till at one location (Photo 7).* 

In spite of the observed heterogeneities 
in the till it tends to be isotropic in its resis
tance to erosion. Nowhere, for instance, does the 
till's physical character vary enough to create 
significant differences in slope retreat or varia
tions in its tendency to form steep (greater than 
60° from the horizontal) slopes along the bluffs. 

Between Holland Point and Finlayson Point 
the lower contact of the till with glacially eroded 
bedrock is often seen. Elsewhere, as between Fin
layson Point and Clover Point the till extends to 
below the highest level of the beach deposits. 

An exception to the stratigraphic rela
tion between the Victoria Clay and the till is 
found in the bluffs near the western limit of con
struction at Clover Point. Here till interpreted 
by its structure to be a flow till (till which 
flowed downslope from a local ice source) overlies 
a unit of glaciomarine clay. This and other stra
tigraphic evidence suggest that the deposition of 
the glaciomarine clay and till w~re at least partly 
contemporaneous. 

* The genJalu of this till is presently b,J{n.g studied by 
Dr•. Alexis Dl'eiman·is and M:r•. Steven H·icock of the Univer
sity of West e!>n Oatario. p-peliminary observa tions s uggest 
that t his is a subaqueous ma:r•ine till f ormed in part by 
dumping of gl2cial sediment from beneath a f l oating ice
shelf in late glacial time (Dreimanis and Hicock~ personal 
comrrrunicat·ion) JUY!e~ l9?7). This mode of till deposition 
could eJ.:plain the unusual degree of stratification. 

8 
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Section 3 

3.3 FILL 

GEOTECHNICAL CONDI TIONS 
AND WAVE ACTION 

Dumped fill in the study area consists of 
rock, sand, or gravel carried from an outside 
source and dumped in plac~ . Areas of rocky fill 
are noted along the bluffs but the limits of this 
material are poorly known due to vegetation cover. 

Two suspected areas of fill have been 
identified. The largest area is beneath the Paddon 
Avenue sunwa ll. Rocky fill is exposed at the toe 
of this sl ope and numerous and extensive tension 
cracks have developed in the bituminous paved side
walks leading from Dallas Road to the beach level 
some 45 feet below. Till exposures bracket the 
limits of the fill but the exact limits are unknown. 

Another significant area of fill is lo
cated south of the int ersect ion of Doug l as Street 
and Dallas Road where a 1946 topographic map shows 
the top of the bluffs meeting 'the southern edge of 
Dallas rtoad. Rocky fill is mapped in this area but 
the limits of t h e fill are again uncertain. 

Other suspected areas of fill lie above 
Horseshoe Bay and near Cook Street. 

3.4 GROu~DWATER 

Stratification in the till and open joints 
and sandy laminations in the Victoria Clay allow 
groundwater to flow to the face of the bluffs. 
Seepage of groundwater at the slope face has been 
observed at the mid-slope level in the Victoria 
Clay, and at t he till/bedrock contact. Seeps are 
known to occur during winter at mid-slope levels in 
t he till . 

9 
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Section 3 
GEOTECHNICAL CONDITIONS 
AND ~~AVE ACTION 

Seasonal rainfall in this area contributes 
to surface flow and infiltration to groundwater. 
Some groundwater is lost to evapotranspiration but 
during winter evapotranspiration is at a minimum 
and much water is allocated to a groundwater budget. 
Under certain conditions some portion of this 
groundwater flows to the bluff face since each of 
the two glacial deposits is capable of transmitting 
groundwater. At the clay/till contact and the till/ 
bedrock contact groundwater can be confined from 
below by a relatively impermeable surface. Ground
water from the clay/till contact probably contrib
utes substantially t o colluvial slope processes and 
water from the till/bedrock contact can adversely 
affect the toe of the slope tending to oversteepen 
the slope profile. This results in sliding and 
subsequent removal of sloughed material by wave 
action. Seepage of groundwater at mid-slope levels 
can result in a combination of these effects. 

Bedrock confined seeps at the base of the 
bluffs were located during the mapping. Their 
presence can be correlated with landslides. Loss 
of soil strength due to high groundwater pressures 
coupled with the erosional effects of storm waves 
greatly promote slope failures and slope regression. 

Although most groundwater which affects 
the bluffs is derived from natural sources, the 
discovery of oil in one bedrock confined seep near 
Douglas Street suggests the possible contribution 
of w~ter or other fluids from man made sources. 
It is re~sanable to assume that the development 
of the a r e a , and the resultant changes in the 
groundwater regime caused by local concentrated 
infiltration, has adversely affe~ted the slope. 

10 
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Section .·3 

3.5 WAVE ACTION 

GEOTECHNICAL CONDITIONS 
P. .. .N D WAVE ACTION 

Southerly storm waves and especially 
storm surges where strong winds combine with high 
tides to form abnormally high water levels make a 
powerful contribution to slope regression along 
the bluffs. Wave induced erosion at the weakened 
and over-steepened slope toe could result i n rapid 
and areally significant slope regression. 

The proximity of the mean high water 
level of the sea to the lower limit of glacial 
deposits determines the effect of wave action on 
slope stability. From Lewis Street to Finlayson 
Point, rocky heads with the till/bedrock contact 
5 to 10 feet above the mean high water level tend 
to protect the bluffs from wave-induced erosion. 
Regression has occurred in this section at the head 
of intervening coves where glacial deposits are at 
or near the mean high water level. The result, in 
this section, is a scalloped appearance to the bluff 
topography with the greatest slope regression in 
areas of bluff and beach topography and least slope 
regression in areas of bluff and rock heads (see 
Fig. 2). 

Between Holland Point and the Paddon 
Avenue sunwall, a concrete and riprap seawall was 
constructed to protect the steep till bluffs from 
regression. This was an area of beach and bluff 
topography and although the seawall has been under
cut and damaged, it appears to have provided pro
tection to the bluffs. 

The shoreline between Finlayson Point and 
Clover Point again consists of beach and bluff 
topography with practically no exposed bedrock. 
Here the broadly curving beach runs uninterrupted 
for a distance of over one-half mile. This portion 
of the ~tuJy area is unprotected from the effects 
of wave e t;'i:> sion . 

11 
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Section 3 
GE OTECHNICAL CONDI TIONS 
A.t"\JD Hi".VE ACTION 

The paucity of slide debris noted along 
the entire shoreline can be attributed to the 
erosional effects o£ wave action. Winter storms 
tend to create beach material by bluff erosion and 
at the same time cause a net removal of beach de
posits from the shoreline. The summe r season is 
normally a time of net beach deposition from lit
toral drift and reworking of nearshore sediments. 

Drift logs which accw~ulate on the back
shore during storms dissipate wave energy and thus 
act to protect the toe of the bluff from more con
centrated erosional stresses from low to moderate 
sized waves. However most erosion occurs during 
heavy storms when most of the logs offer little or 
no protection ; in fact erosion may be aggravated 
by their presence. 

12 
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Section 4 

MECHANICS AND NATURE 
OF SLOPE REGRESSIONS 

4. 1 _ LANDSLIDES 

Most of the landslides which affect the 
bluffs are rotational slump s in which movement is 
caused by a finite shear failure along one or sev
eral surfaces. The presence of t hese surfaces may 
often be inferred by the appearance of tension 
cracks in the ground or sidewalk surface above the 
bluff face (Photo 8). Small escarpments which 
develop in the ground near the bluff crest may also 
indicate potential failure surfaces. 

Failures may be deep seated as in the 
slide in cl~y at t he head of Horseshoe Bay where 
the slide scarp extends down 33 feet below the top 
of the slope. The Horseshoe Bay slide is represent
ative of t hose that have occurred in the past. It 
is about 80 feet wide with the failure plane extend
ing 40-50 fGet below the top of the slope, and an 
estimated 5 to 10 feet of ground was lost at the 
bluff crest. It occurred rapidly and would have 
been a hazard to people on the bluff crest or beach 
in the vicinity. 

The landslide at Horseshoe Bay occurred 
on or about D~cember 9, 1975 after a period of 
extremely heavy rain in an unusually wet winter. 
Interestingly, a number of other landslides are 
known to have occurred along the regional coastline 
and in inland areas at the same time. 

An estimated 2000 feet of the shoreline 
under st~dy, or rough ly 30% of its length, has been 
affected by deep-seated landslides. Certain areas 
of th~ b luffs may be especially susceptible to 
repa~1 titv~ landslides. These areas include the 

13 
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Section 4 
MECH_~\ICS A_ND NATURE 
OF SLOPE REGP~SSIONS 

we st-facing bluff north of Holland Point and the 
bluff at the head of Hors e shoe Bay . In each of 
these areas a well-defined slide scarp is associ
ated with concentric tension cracks and sags in 
the sidewalk above. The bluffs a~ the heads of 
cov es between Finlay son Point and t h e Paddon Avenue 
sunwall are also susceptible to repetitive land
slides and a t least one large slope failure has 
occurred recent ly below the park triangle at Doug
las St. and Da llas Rd. where landslide debris with 
trees int act was evident at the time of mapping. 

Th e prime factor in causing the landslides 
appears to be occasional, exceptionally high ground 
water conditions. Ground water flow is confined 
and dire c ted by buried bedrock topography a nd is 
also able tG permeate fill or clay to reach the 
bluff fa ce ~ t mid-slope levels. In each case 
ground water c~n ma kQ a significant contribution 
to slope instability. 

The spatial distribution of deep seated 
landslides is noteworthy for two reasons. First, 
the slides are associated with the proximity of 
bedrock in the section of the study west of Finlay
son Point. This suggests the i mpo rtance of the 
role of bedrock in confining and directing ground
water flow. Secondly, because deep seated land
slides are p rone to occur west of Finlayson Point, 
they are proximal to the area where development is 
closest to the shoreline. 

4.2 COLLUVIAL PROCESSES 

Co lluvial processes are those in which 
"material (reaches its) present position by direct, 
gravity J.nduced movement.* Although landslides 

'* TtYN'Ct.in C la;:sif'ication Manual~ B. C. Envir•oY~.ment and Lcmd 
Use Seoreb:r>i clf; ~ 19?6~ p . 10. 
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Section 4 
.M-E CHA.'HCS AND Nl\TU:RE 
OF SLOPE REGRESSIONS 

could be considered to be a colluvial process the 
term is restricted here to apply to the mostly 
imperceptible downslope movement of a thin veneer 
or thick vegetated mantle of earth mate rial by the 
proces3 of soil creep. 

Areas of colluvial activity are so exten
sive along the bluffs that they are difficult to 
differentiate. The most well defined areas of 
active colluvial processes are indicated with large 
arrows on the appended drawings. 

Soil creep results when clay -rich and 
desiccated soils on steep slopes are subject to 
periodic or seasonal wetting. The process can be 
aggrav a tQd by frost action. Soil creep le a ds to a 
distinctive form of slope regression in clay rich 
soils. 

The soil strength changes which occur in 
the desiccated and highly jointed Victoria Clay 
makes this deposit particularly susceptible to mass 
movement by plastic deforma t ion in the wettest 
season of the year. Seasonal drying causes crack
ing and jointing of the clay , which permits later 
access of surface water. This wetting and drying 
process combines with gravity to cause a mass of 
soil material and intact vegetation to move down
slope (Photo 10). 

Some colluvial material may reach from 
the bluff crest to toe with variable evidence of 
deformation or tensional features in the colluvial 
mantle. Clayey colluvium is mostly generated from 
the Victoria Clay, but the colluvial mantle may 
overlie Victoria Clay or till making identification 
of the underlying parent material difficult. 

Colluvial mantles can have the adverse 
effect of blocking natural drainage from the under
lying slbpc ~. This can result in failure of the 
mantl~, Boro~ times on quite shallow slopes (due to 
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Section 4 
MECf{;l.NICS AND NATURE 
OF SLOPE REGRESSI ON S 

a combination of the lower strength of the reworked 
material and higher groundwater pressures). Block
age of drainage can also contribute to build-up of 
groundwater pressure sufficient to cause deep seat
ed failure of intact material. 

A cracked, thin veneer of clayey collu
vium may be found on most bare till or Victoria 
Clay slopes (see Photo 4). 

Colluvial processes may offer clues re
garding variations in the thickness of the Victoria 
Clay. Distinctive swaled to hlli~ocky topography 
along the bluff crest may be created by a "draw
down" effect caused by the clay translating down
slope in areas where it is thickest. This type of 
slope topography is exhibited between Holland Point 
and the western limits of the seawall (Photo 11) 
and is in cDntrast to the angular bluff crests east 
of Finlayson Point (Photo 12). At one location 
near Holland Point a 3 foot diameter closed depres
sion is associated with this topography and may in
dicate a locus of colluvial activity. Although a 
number of properties and processes must contribute 
to form this irregular but distincitve ·bluff crest 
topography,the minimum local thickness of the Vic
toria Clay may be inferred from the local topo
graphic relief along the bluff crest. Thus the 
geomorphol0gic character of the slope crest may be 
able to be used to make inferences regarding the 
ch~ra~t e c Of the subsurface stratigraphy. 

4. 3 OTH ER NNrUR.l\L PROCESSES 

Spalling b y frost action can be a signif
icant factor affecting regression of the top of the 
bluffs. Where the top of the slope is near verti
cal, slabs of material corrunonly a fe>v inches thick 
progressively fall away from a face during freezing 
weather. Over a very short term, spalling can be 
the most active agent responsible for top regres
sion. 
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Section 4 
MECHANICS AND NATURE 
OF SLOPE REGR2SSIONS 

Wind erosion genera~~y plays a minor 
role, although locally it can aggravate a marginal 
situation . 

4.4 HU~ffiN ACTIVITY 

The shoreline included in this study is 
attractive and very accessible to a large popula
tion centre. Human activity along the shoreline 
has contributed to the regression of the bluffs in 
t wo i mportant ways . 

Trails from the crest of the slope to the 
beach have developed ove r many years in spite of 
the excellent access provided by the number of 
stairs to and from the beach. The trails commonly 
drop down the slope fall-line and prov ide direct, 
if extremely steep, access from the paved walk 
which borders the bluff crest to the beach. Some 
trails switch back on the slope and some are sur
prisingly hidden beneath overhanging vegetation. 
Most of these trails have eroded to bare earth 
material. The most detrimental affect of these 
trails is that surface runoff can become concen
trated and channelized in the trails and lead to 
gullying and accelerated rates of bluff erosion. 
At several locations along the paved walk at the 
slope crest a combination of foot-traffic and 
water erosion has caused the slope to regress to 
the edge of the sidewalk. The most critical of 
these locations is shown with a special flotation. 
on the appended drawings. 

It is conceivable that trails have con
tributed to slope failures involving relatively 
large masses of earth material where such trails 
allow in~iltration of surface runoff along the 
bluff face and where nearly horizontal trails have 
tend~~ to erode and oversteepen the slope on its 
up h .:L ~ l s ~.de . 

17 
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Section 4 
MECHANICS AND NATURE 
OF SLOPE REGHESSIONS 

A second human contribution to slope re
gression is excavation of the bluff slopes. Chil
dren have dug caves in the steep till bluffs be
tween Finlayson Point and Clover Point. Conversa
tions with Parks Department representatives and 
park users confirm that this activitiy has occurred 
for a number of years. One nearly 5 foot diameter 
hole was found excavated in the till along the 
bluffs near Cook Street and the undermining effects 
of this hole will ultimately aggravate bank regres
sion l ocally during the winter storm season. 

Excavation of the bluffs is prohibited 
by a city bylaw and signs indicate this to the 
public. 

Another human effect which could contrib
ute to slope regression is fire. The fire depart
ment is occasionally required to extinguish a drift
wood fire on the beach which could spread to the 
vegetated slopes. A severe fire in certain portions 
of the blu f fs could cause serious iro~ediate and 
long term Eilope stability effects. 

4.5 RATES OF SLOPE REGRESSION 

An analysis of maps dated 1900, 1946, 
1952, and the mapping for this report dated 1976 
was made to determine rates of slope regression. 

Sequential airphotos dating back to 1954 
at various scales were not useful in assessing the 
landward erosion because the confidence limits 
(error) of the distance measurements was judged to 
be excessive. 

The map interpretation could be made with 
greater confidence by basing measurements from 
coordinate points on topographic or planimetric 
features. Errors could be expected because 
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Section 4 
HECH}lliiCS &.'-W NATURE 
OF SLOPE REGRESSIONS 

a. the map sca les varied from l" = 200 ft. 
to 1" = 50 ft. 

b. the 1900 and 1946 maps were derived 
fro m field topographic surveys while 
the 1952 and 19 76 maps were derived 
from photograwmetry 

c. the slope crest which was used as the 
basis of the measurement was delineated 
in v ary ing manners ranging from e xpres
sion by 5 ft. contours to a line indi
cating the bluff crest. 

On the 1946 topographic map, data from 
the 1900 map was plotted by the City Engineer's 
office which i nd ica te s that portions of the bluff 
crest between Finlay son Point and Clover Point have 
regressed up to 35 feet. The greatest amount of 
regression is indicated to have occurred near Marl
borough Street and at the neck of Clover Point. 
The average amount of landward erosion was judged 
to be about 15 feet. Assuming equal confidence in 
th~ fiel d survey s and the accuracy of the technique 
used to plot the 1900 top of bluff position on the 
1946 map,·k a "best-information-available estimate" 
of the a verage rate of erosion between 1900 and 
1946 is _about 4 in. per year. The maximum rate of 
erosion is about 9 in. per year. 

Scaling and plotting from the 1946, 1952 
and 1976 maps showed no significant landward ero
sion of the bluff crest. This actual landward 

*-.Both th<?. 1900 and 1946 maps wera prepa:t'ed from field su:roey s. 
Sw,th2if er1•or i s nonnaz:ly the greatest par t of t otal error . 
S . 1.. ' .p • ld , ' - ~ . f 1 9 0 ' ~nDe ~ned e J~e S L~vay s ana ~ne p~ott~ng o tne 1 0 s nor~-

Zine on the 1946 ma? was ca:t'l, ied out by othe:r·s~ we were not 
able to detenwine degree of error quantitatively. 
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Section 4 
M~CHANICS AND NATURE 
OF SLOP E REGPgSSIONS 

erosion over th is period fell within the error 
limits i mposed by t he technique. The scaling error 
is governed by t he smallest scale of available map
ping and the contour interval (i.e. the 1952 mapping: 
scale lin. = 200 ft.; 5 ft. contours). This error 
was determined subjectively before any scaling or 
estimates of slope regression was carried out, an d 
it was found that the bluff crest could at worst be 
located within +1 0 feet. It is reasonab le to i n fer 
that in t he 30 years since 1946 the total headward 
erosion at the crest of the bluff could be as much 
as 10 feet (i.e. 4 ins. per year, the same rate as 
was derived for the 1900-46 mapping) . Thus the best 
estimate for the average ra t e of erosion of the 
bluffs b e t ween Finlayson Point and Clover Point is 
not grea t er than 4 in. per year. The few measure
ments made i n the section of bluff and head topog
raphy west of Finlayson Pt. were based only on the 
1952 and 1976 mapping and proved inconclusive. 

The bluffs have probably eroded at an 
uneven rate in reaction to certain large storms so 
that an average rate is meaningless in relation to 
short term performance. Dr. Foster's obs e rvations 
(see footnote) illustrate this. Information from 

Mr. Wanamake r of the City Engineer's office suggests 
that a major storm severely eroded the bluffs in 
1949. Near Cook Street, the bluff crest is about 
70 feet from Dallas Road. This is also a topographic 
low poin t a nd the rate of erosion due to groundwater 
and surf a ce water e ffects can be e xp ected to be 
higher than average. 

*Foster (19 ?6~ op.cit .~ p. 166) s tates th~t the cliffs be
tween Fintay s,m Point and Clover Point are retreating at a 
rate of 14 in. annually and that since 1946 landuard eros ion 
has amou"1. ted to some 25 or 30 feet. Dr . Foster (p el"sonal 
communication~ June ~ j .9?6) states tr.a t his figure is based 
on observations during storms ~ s ome measurement s~ arui a 
brief airphoto interpretation. 
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Section 4 
MECH..i;N ICS JI..ND NATURE 
OF SLOPE REGRESSIONS 

Because of the lack of bedrock protection, 
the rate of bluff erosion between Finlayson Point 
and Clover Point is assumed to exceed that of corn
parable bluff and beach topography between Holland 
Point and Finlayson Point. 
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Section 5 

DISC USSION 

The bluffs regress subject to certain 
physical processes a nd the mass properties of the 
earth material forming them. Most of these pro
cesses and properties are natural and inherited 
conditions wi ~i ch are difficult and costly to alter. 
Certai n other conditions, which contribute in vary
i ng degrees to the regression of the bluffs, are 
caused dir e c tly or indirectly by human activity. 

5.1 EFFECTS OF SLOPE REGRESSION 

Slope regression is a natural process 
along the Dallas Road shoreline. The slopes east 
of Finlayson Point retreat landward in the order of 
4 in. per year(average) at the bluff crest. Wave 
erosion and the weakening effects of seeping 
groundwater create instability and eventual failure 
in clay and till which form the bluffs. 

Landslides make an important contribution 
to slope regression west of Finlay son Point, al
though it is doubtful that the long term rate of 
regression is as much as that to the east of the 
point. This form of slope regression is the most 
noticeable and hazardous, since the slides can oc
cur rapidly . 

Colluvial processes lead to a slower mode 
of slope r e gression. Colluvial processes tend to 
level or round the crest of a slope and the persis
tence of these processes is aided by surface 
groundwdte r and mass properties of the earth mater
ial whi~h f orms the bluffs. Where a mantle of col
luvial soil and vegetation fails, sloughing occurs 
and the bluff slopes become bare of vegetation. 
Human ac tivity contributes to slope regression in 
various but locally significant ways. 
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Section 5 DISCUSSION 

The projected rates of slope reg ression 
can be directly related to t he presence of bedrock 
at the toe of the bluff slope. Glacial earth ma
terial tends to be preserved on rock heads and 
eroded by the effects of wave action in areas of 
bluff and beach topography. There is a definite 
correlation betwee n the occurrence of landslides 
and the proximity of bedrock and groundwater seeps. 

Colluvial processes may lead to the de
velopment of longitudinal tension cracks in the 
bituminous paved walk along the bluff crest. 
Eventually these cracks widen and portion s of the 
broken wa l k must b e replaced. Longitudinal cracks 
in the sidewalk along the bluff crest are frequent 
and extensive. 

Concentric tension cracks accompanied by 
a sag in the sidewalk are interpreted to indicate 
the probable location of a landslide which could 
occur in the near future. It should be assumed that 
such landslides could occur rapidly without apparent 
warning, and therefore constitute a hazard to the 
public. Two areas of concentrically fractured and 
sagging sidewalk are located on the drawings which 
accompany this report. 

Where slope erosion directly impinges 
upon the sidewalk at the locations indicated on the 
maps, pedestrians may trip on broken walkway or in 
the adjAcent gully and p articular concern is ex
prassed for the number of unescorted blind pedes
trians seen 'using the walk. Fencing has been 
erected on the slope side of the walk in some areas 
where damage d walk is adjacent to the precipitous 
bluff. 

Park benches on the bluff side of the 
walk may be located proximal to the precipitous 
bluff face and be endangered by a failure on the 
face. Benches on the slope side of the walk at
tract people to a critical zone at the top of the 
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Section 5 DISCUSSION 

bluffs and these loci of human activity tend to 
contribute to slope regression. The development of 
small escarpments or cracks on the uphill side of 
a park bench indicates that the bench is on unstable 
ground. 

Stairways leading to the beach are sub
ject to damage from wave action or mass movement 
on the slope. Wooden stairs are constructed in 
sections which allow them to break away in sections 
if severely stress e d and be rebuilt with relative 
ease. Mon itoring of the condition of the stairways 
and an awareness of the physical signs of slope in
stability are the best means of assuring the com
petence of the stairs and the public safety . 

Although the Parks Department personnel 
recoonize most small tensional feature s, it is 
hoped that this report wi ll formalize their under
standing of.the meaning of these features. The 
experience and awareness of the City of Victoria 
Parks Department is a considerable asset in recog
nizing and dealing with the problems of shoreline 
erosion. 

5. 2 EXISTI NG NAN-M.Z\DE IHPROVEHENTS 

Stability of the bluffs can be enhanced 
by carefGl and knowledgeable placement and mainten
ance of vegetation on the slopes. A variety of 
s hrubs have been planted in the past and are care
ful ly maint4ined in order to stabilize the soil. 
Dense th~rny shrubs which discourage human activity 
and which diZ!velop a stabilizing root structure have 
been particularly well established in portions of 
the bluff ctest. It is a city policy not to cut 
or remove shrubs in order to i mprove the view along 
the shoreline and this policy has been followed to 
the benefit of the slopes. 

The construction of t he seawall west of 
Paddon Avenue was another positive means of 
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Sect ion 5 DISCUSSION 

contributing to slope stability along the shore
line. Although the seawall has suffered some ero
sional damage it continues to effectively protect 
the till bluffs behind it. Howev er, it is note
worthy that the beach below the wall is coarser and 
steeper than elsewhere, and that this may have re
sulted from construction of the wall. 

Tile drains have been installed in the 
park grounds west of Cook Street. Although the 
exact location of these drains has not been deter
mined, two outfalls have been located in the area 
of the projection of Cook Street. This is a low 
point in topography of the bluffs. The Parks De
partment has proposed other drains to be installed 
in the park area between Paddo n Ave n ue and South 
Turner Street. The tile drains are generally in
tended to carry and receive surface and subsurface 
water. 

The Parks Department provides much re
quired small maintenance such as the spreading of 
mulch on areas of bare earth material at the bluff 
crest. This Department's personnel have a sound 
knowledge of the practical solutions which are re
quired to enhance the stability of the bluffs. 
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Section 6 

CONCLUSIONS At"JD RECOM.HENDATIONS 

For public safety and for the protection of 
public works, investigat ions by drilling are 
recommended in the area of the Paddo n Avenue 
sunwall where tension cracks occur. Fill in 
this area may be blocking subsurface drainage 
and creating abnormally high groundwater pres
sures which could lead to slope instability. 

The purpose of the drilling program would be 
to determine the cause and nature of slope in
stability in this area. It is also recommended 
that slope condit i ons be monitored by the in
stallation of slope indicator casing in the 
test holes. 

Comparable problems may exist in the area of 
fill at the foot of Douglas Street and it is 
reco~~ended that this area also be monitored 
by installing and surveying surface monument s . 

The average rate of regression of the Dallas 
Road bluffs east of Finlayson Point during the 
last 75 years has been not greater than 4 in. 
per year (based on a review of maps and photo
graphs dating back to t he beginning of the 
century). There have been. shorter periods of 
acceler~ted regression when this rate may have 
been exceeded. In fact, there have been re
ports of larger rates of regression, but t hese 
are based on r e l atively short term observations 
recalled from the memory of individuals. Also 
in some local areas the amount of regression 
has exceeded this rate (up to 9 in. per year). 
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Section 6 CONCLUSIONS AND RECOHNENDATIONS 

3. 

4. 

The mechanics of shoreline regression in the 
study area involves: 

a. sloughing and sliding caused by oversteep
ening due to wave erosion and periodic 
high groundwater levels. These mechanisms 
~re predominant west of Finlayson Point 

b. erosion by slope creep, surface runoff, 
frost action, wind, and human activity 

c. natural removal of sloughed material from 
the toe of the bluffs by wave action, thus 
preventing the cliffs from attaining stable 
equilibrium. 

Shoreline regression can be prevented by the 
construction of suitably designed protective 
works _which would prevent removal of sloughed 
material* Such works could affect the nature · 
of the adjacent beach, resulting in a steeper 
coarser beach slope. 

Littoral drift in this area is in an easterly 
direction. Thus the construction of partial 
protection to the west could result in accel
erated regression to the east (towards Clover 
Point). 

Should a decision be made to proceed with the 
construction of protective works, detailed 
studies -of their impact upon the beach are 
recom.!Tiended. 

* A aewJJa H has been pr>oj ected by the City of Victoria 
Enqineer-i ng f!epartm ;;mt between Cl-over Point and the concrete 
rcmrp Wa~k ne:u, the proJection of fvJa:t'lborough Street. :the 
detaUo of t his proposed seawall aPe s howr; on City Dra:..uing 
No. 39/.1-3-1-59 dated September' 11, 1959. 
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Section 6 CONCLUSIONS ~~D RECO~ffiNDATIONS 

5 . 

6. 

7. 

In certain areas (e.g. west of Paddon Avenue), 
runoff water tends to pond on the ground sur
face. Where this occurs, tile drains should 
be installed and backfilled with granular 
earth material so that the drain system inter
cepts both surface and subsurface water. The 
drainage should be collected in a sealed man
hole and carrier pipe system leading to out
falls. 

The vegetative cover of the bluffs retards 
erosion and should be preserved and enhanced 
where practicable. Areas of concentrated sur
face runoff should be paved. 

For reasons of public safety, portions of the 
paved walk along the top of the bluffs should 
be relocated away from precipitous or failing 
slopes, Areas where erosion is impinging up
on the walk are shown on the drawings attached 
to this report. 

Also a park bench located near the bluff crest 
betwee rt the projections of Wellington and Howe 
Street s should be removed and its area reveg
etated. This bench is frequently used, but 
appears to be on failing ground. Ground con
ditions near other benches should be monitored 
for signs of slope instability. 
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RFG 101-32 

PHOTO 1 - Glaciated bedrock at th e f oot of the 
bluff s near the foot of Dallas Rd . Note Finlayson 
Pt . in the background . 
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RFG lOlA-22 

PHOTO 2. - Desiccated, highly 
j 0inted , and v e ry stiff glacio
mar ine clay at head of slide scarp 
above Horseshoe Bay. 
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RFG lOlA-20 

PHOTO 3 -. Thinly bedded clay and 
sand exposed in slide scarp above 
Horseshoe Bay. Photo is at base of 
30 ft. section of glaciomarine clay 
u n i t . 
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RFG lOlA- 18 

PHOTO 4 - Glaciomarine clay exposed in sl i de 
scarp above Horseshoe Bay. Note wetted clayey 
colluvial veneer. 
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RFG lO l A- 5 

PHOT !J 5 - Crudely stratified clay 
ric h till in blu ff face about 700 
ft. west of Finlayson Pt. 
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RFG lOlB-13 

PHOTO 6 - Loos e~ , sandy gravelly 
l uyers ~n~ lenses i n clay-rich till 
matrix . L:xpos·.:d in hole dug in 
till on bluff face in t he vicinity 
of the projection of Cook St . 
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RFG lOlB-9 

PHOTO 7 ~ Open joints in glacio
marine cl a y and till. In slide 
s car p i n v icinity of the projection 
of Co ok St. 



r 
r 
r 
! 

r 
t 
I I 

I 

~ 
I r 
I 
~ 
I 
H 
; 

tl I 
i n 
j 

~ 
n 
l n 
I 
! 

HFG 101-4 

PHOTO 8 - Concentric tension cracks in bituminous
paved walk above slide scarp at Ho ll and Pt. 
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r PHOTO 9 - La ndslide at head of Horseshoe Bay. 
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RFG 101-5 

PHOTO LO - Colluvial mantle at foot of slope in 
s 1 ide <uea. on Il o lland Pt. Na te bedrock confined 
s eepag ~ to the right of the shovel and jointing in 
d esiccated portion of clayey colluvium. 
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RFG 101-24 

PHOTO ll - Irr eg ular bluff crest topog raphy near 
Holland Pt . 
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RFG lOlB-24 

PHOTO 12 - Angular bluff crest above beach between 
Fin 1ayson Pt . and Clover Pt: Finlayson Pt. i n back
ground. Compare bluff crest topography with Pho to 11. 
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