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1.0 Dam Information 
 
The City’s Water Resources and Water Supply Operations staff are responsible for managing and 
maintaining nine (9) dams. Most of these dams are located in the south west end of the City, other than 
Jump Creek and South Fork dams which are located approximately 27km and 21km south west the 
City respectively. 
 

• Jump Creek dam 
• South Fork dam 
• Reservoir No.1 dam 
• Westwood Lake dam 
• Upper Chase River dam 
• Middle Chase River dam 
• Lower Chase River dam 
• (Old) Harewood Lake dam 
• Wichcraft (McGarrigle) Lake dam 

 
Jump Creek, South Fork and Reservoir #1 dams are part of the City’s potable water supply system. All 
the remaining dams are a legacy of early collieries or power generating operations. The water bodies 
created by the rest of these dams are within the City of Nanaimo or the Regional District of Nanaimo 
park areas and are used for recreational purposes. 
 
 
1.1 Jump Creek Dam 
 
Jump Creek Dam is located approximately 27 km southwest of Nanaimo on Jump Creek, a tributary to 
the South Nanaimo River, (see Appendix C2). Jump Creek Dam was constructed in 1974 and consists 
of two zoned earthfill embankments. The dams have been modified in several stages including the 
addition of flap gates to the spillway in 1987 and more recent modifications in 2000 that include a 
spillway entrance channel groin, new crest arrangements, modifications to the low level outlet and a 
new emergency overflow spillway which replaced the fuse plug spillway in the saddle dam. The main 
dam is 464m long, 25m high and comprised of a central low permeability till core together with 
upstream and downstream sand and gravel shell zones. The upstream face slopes at 2.5H:1V 
(horizontal:vertical) and is protected with riprap. The downstream face also slopes at 2.5H:1V and is 
unprotected. 
 
The main service spillway located near the right abutment of the main dam includes two 2.4m high by 
7.5m wide steel flap gates separated by a single pier which supports an access bridge. The spillway 
chute descends down the right hand groin of the dam and terminates in a plunge pool. The saddle dam 
is approximately 154m long and 6.7m high. 
 
The low level outlet within the main embankment consists of an inclined sluice gate on the upstream 
face, a transition section, a reinforced concrete box culvert at the base of the dam, a vacuum break 
system, and an impact-type energy dissipater at the downstream end of the culvert. The culvert was 
constructed with two external collars to control seepage along the outside of the walls of the conduit. 
The upper transition section of the low level outlet which experienced severe cavitation damage was 
lined with steel in 1988. 
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1.2 South Fork Dam 
 
The South Fork Dam is a concrete arch structure constructed in 1931 for water supply to the City of 
Nanaimo. The dam is situated in a steep bedrock canyon and is 25.6m high and 50.6m long. The dam 
is a variable radius non-reinforced concrete arch structure that has not been structurally modified since 
construction. The outer radius is 29.7m at the crest and 21.5m at its base. The thickness of the arch 
increases from 0.9m at the crest to 2.1m at its base. Horizontal construction lift joints are at about 1.5m 
spacing and a vertical pressure grout joint is located at the centerline of the dam. The dam is located on 
the Nanaimo River approximately 4 km downstream of the confluence of Jump Creek and, therefore, 
downstream of the Jump Creek Dam (see Appendix C2). 
 
 
1.3 Reservoir No.1 
 
Reservoir No. 1 Dam is used to balance raw water that is piped from South Fork dam located 21km 
away from this site and is an integral component of the City’s water distribution network. The dam 
location is shown in Appendices C1and C3. The reservoir is concrete lined and retained by the No. 1 
dam. The dam is a concrete gravity structure originally built about 1910. It is 5.9m high and 40m long 
with a near vertical upstream face and a downstream face sloping at about 0.45H:1V. Nominal steel 
reinforcement is embedded in both faces. The dam was substantially remediated in 1996, including a 
new reinforced dam crest (utilized as a high strength beam) and installation of 21 -16mm diameter 
Dywidag threadbar anchors grouted into bedrock. The dam is situated in the old Chase River channel 
and is founded on bedrock with bedrock abutments. The right abutment is a 10m high subvertical 
bedrock face comprised of friable siltstone dipping into the abutment at about 10 degrees. The spillway 
is a 2.8m wide broad crested weir situated within the right flank of the dam; the sill is 1.2m below the 
dam crest. The spillway chute acts as an energy dissipater with a series of steps down the face of the 
dam. The capacity of the spillway has been estimated at approximately 6.5 m3/s at the onset of 
overtopping.  
 
This dam’s reservoir will no longer be used to store potable water for the City’s drinking water after 
2015. 
 
 
1.4 Westwood Lake Dam 
 
The Westwood Lake Dam (see Appendices C1and C3) is comprised of a main dam and saddle dam. 
The main dam, first constructed in 1907, is an earthfill structure about 12m high and over 100m long. 
Although no construction records exist of the original structure, limited investigations indicate the dam 
has a puddled clay core with loose sandy silt fill forming the upstream and downstream shells. The 
upstream face is completed with a concrete face and is sloped at 1.6H:1V. Rehabilitation works in 1978 
and 1980 included installation of a seepage collection and filter system, as well as backfilling of the low 
level outlet pipes through the dam. A seismic upgrade was also completed in 2007 (see construction 
report). The saddle dam was re-constructed in 1992. The original dam was stripped and the 
downstream core removed to expose adequate foundation and core. A compacted sand and gravel 
downstream shell and cap were placed over the old core and the upstream face was upgraded with 
cobble and boulder erosion protection. The spillway is comprised of an excavated trapezoidal outlet 
channel situated at the northwest end of the lake some distance from the dams, as shown on Figure 5. 
A concrete sill has been established down the channel as noted below. The spillway capacity was 
evaluated in 2004 by Water Management Consultants at 40 m3/s. 
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1.5 Upper Chase River Dam 
 
The Upper Chase River Dam is the furthest upstream in a series of cascading dams on the Chase 
River (see Appendices C1and C3). The Upper Chase River Dam was constructed about 1911 and 
currently diverts the Chase River around Reservoir No. 1. The Upper Chase River Dam is comprised of 
two sections. The right section is a reinforced concrete upstream retaining wall (buttressed on the 
upstream side) and a downstream supporting earthfill embankment. This structure was noted to be 5 to 
6m high and 64m long. The left section is a low earthfill embankment about 2.5m high and 33m long 
and is reported to only retain about 0.3m above the spillway invert. Together, these structures impound 
a small reservoir of about 30,000 m3

 of water. The spillway is located to the left of the dam and includes 
a free overflow rectangular concrete flume which discharges into two corrugated steel pipe culverts 
below Nanaimo Lakes Road. A study and conceptual design was done in 2011 for improvements 
necessary for upgrading this dam’s spillway. A seismic hazard assessment was completed in 2005 for 
this dam. 
 
 
1.6 Middle Chase River Dam 
 
The Middle Chase River Dam (see Appendices C1 and C3) was originally constructed in 1910 and is 
comprised of a thin upstream concrete core supported by earthfill shells situated both upstream and 
downstream of the core. The dam is about 50m long and 12.5m in high. The concrete core is 0.6m thick 
and was raised about 0.3m in 1980. The OMS manual indicates the upstream shell has a slope of 
1.5V:1H and likely consists of rockfill. The downstream shell has a nominal 2H:1V slope that was rebuilt 
in 1980. During rehabilitation in 1980, a gravel filter drain was installed to intercept seepage. 
Concentrated seepage was observed in 1992 and an additional drain was installed near the right 
abutment. A V-notch weir located at the downstream toe is used to monitor seepage. The spillway is 
located on the left abutment and is separated from the dam by a concrete wall. The spillway is a free-
overflow rectangular concrete structure that discharges over bedrock and into an unlined channel 
situated along the left groin of the dam. The OMS manual suggests the spillway capacity is 
approximately 60 m3/s with lake level at the dam crest (no freeboard). In 2002 the total spillway 
capacity required to accommodate the probable maximum flood (PMF) was estimated to be about 192 
m3/s.  The 2010 seismic study indicated that this dam would fail at a relatively small seismic event.  The 
2012 inundation study indicated that the dam is an extreme consequence, therefore needs to withstand 
the 1:10,000 seismic and the PMF.  The dam is deficient in both cases. 
 
 
1.7 Lower Chase River Dam 
 
The Lower Chase River Dam is the lowest of the series of dams on the Chase River cascade system 
(see Appendices C1and C3). The Lower Chase River Dam was constructed in 1910 and is comprised 
of a thin upstream concrete core supported by upstream and downstream earthfill shells. The concrete 
core forms the upstream face at normal lake level and is 0.3m thick at the crest, but thickens to 1.2m 
thickness at a depth of 0.6m. The OMS manual indicates the upstream shell has a slope of 2H:1V but 
the nature of the fill is uncertain. The downstream shell, comprised of loose sand and gravel over 
rockfill, has a nominal slope of 1.5H:1V and has experienced some minor slumping and settlements. 
The dam is about 77m long and 23.3m high with about a 10m wide crest. 
 
In 1980, a gravel filter drain was installed below the downstream shell to intercept seepage through the 
dam and abutments. Construction included a stabilization berm for the lower downstream slope and 
backfilling of the low level outlet pipes through the dam. In 1981, a washout or erosion incident was 
discovered on the left abutment (photographs are included in the 2003 Dam Safety Review report). A 
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more recent V-notch weir located at the downstream toe is used for monitoring seepage. The spillway 
is located on the right abutment and is separated from the dam by a concrete wall which forms the right 
side of the spillway. Upstream the channel is split and converges to a single channel downstream. The 
spillway is a free-overflow structure that discharges downstream over a steep bedrock slope. Figure 8 
of the OMS manual indicates that the spillway capacity is approximately 35 m3/s with lake level at the 
dam crest (no freeboard). In 2002 the total spillway capacity required to accommodate the probable 
maximum flood (PMF) was estimated to be about 198 m3/s. The 2010 seismic study indicated that this 
dam would fail, due to cascade failure of the Middle Chase, at a relatively small seismic event.  The 
2012 inundation study indicated that the dam is an extreme consequence, therefore needs to withstand 
the 1:10,000 seismic and the PMF.  The dam is deficient in both cases. 
 
 
1.8 (Old) Harewood Lake Dam 
 
The (old) Harewood Dam is located to the southeast of the Chase River system and discharges into the 
Chase River downstream of the Lower Chase River Dam (see Appendices C1and C4). The dam is a 
concrete gravity structure constructed about 1911 for the coal mining industry in the City. The dam is 
about 34m long, approximately 4m high, with a crest width of 2.9m. It incorporates a vertical upstream 
face and a backslope of 72 degrees. A shallow sloping bench approximately 11.7m wide extends 
downstream from the concrete dam to a 1.9m high rockwall. A low level outlet is set into this wall and 
the bench appears to provide backfill over the outlet. The low level outlet pipes are capped with the 
upper outlet containing a small valve for fisheries purposes. It is understood that the outlet was once 
controlled by an upstream sluice gate, but that this is not functioning. The gate stem was noted to be 
bent and distorted and is not operable. A two bay spillway is incorporated into the crest of the dam near 
the right abutment. The inlet bays measure approximately 1.2m wide and 1.3m high and are separated 
by a centre wall 0.6m thick. Stoplogs, which had been fastened into the base of the bays, have been 
permanently removed. Discharge through the spillway is contained within a concrete chute measuring 
1.36m wide, 10.6m long and 0.6m wall height. Beyond the chute, a small discharge channel can be 
seen. Information regarding the PMF and capacity of the spillway has not been determined. 
 
 
1.9 Witchcraft (McGarrigle) Lake Dam 
 
The location of Witchcraft Lake Dam is shown in Appendices C1and C4. The Witchcraft Lake Dam is 
an old timber crib structure constructed about 1930 used to store water which was released to 
Westwood Lake, whereby hydro electricity was generated. The facility was apparently abandoned 
about 1950 and subsequently a breach developed. Although difficult to assess on the ground due to the 
fairly mature vegetation growing on and around the dam, it is about 50m long, approximately 5m high 
with a crest width of 3m to 4m where it remains intact. 
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2.0 Dam Safety 
 
As a responsible dam owner the City of Nanaimo is committed to adhering to the BC Dam Safety 
Regulations 44/2000 (including amendments B.C. Reg. 163/2011 dated November 30, 2011) and 
following recommended best practices of the Canadian Dam Association Dam Safety Guidelines 2007. 
 
The City’s dams have the following dam failure consequence classification rating as stipulated by the 
BC Provincial Dam Safety branch. 
 

Dam Dam Safety Branch 
dam number 

Current dam failure 
consequence 

classification rating 
Jump Creek (main dam) 

Jump Creek (saddle dam) 
D-720005-01 
D-720005-02 

Very High 
 

South Fork D-720007-00 Very High 
Reservoir No.1 D-720121-00 High 

Westwood Lake (main dam) 
Westwood Lake (saddle dam)

D-720003-01 High 
Significant 

Upper Chase River D-720122-00 Significant 
Middle Chase River D-720001-00 Extreme 

Risk Level 1 
Lower Chase River D-720002-00 Extreme 

Risk Level 1 
Harewood Lake D-720110-00 Low 
Witchcraft Lake D-720147-00 Low 

 
As per the British Columbia Dam Safety Regulations 44/2000 (including amendments 163/2011) the 
City performs Dam Safety Reviews at the suggested time lines; 
 

Dam Class Frequency 
Extreme Every 7 years 

Very High Every 10 years 
High Every 10 years 

Significant Every 10 years 
Low (note 1) 

Note 1: Dam Safety Review (DSR) not required, however consequences of 
failure should be reviewed periodically since they may change with downstream 
development. Also if the classification increases a DSR is required at that time. 

 
 
Furthermore the City also conducts Formal Annual Dam Safety Inspections on all nine of the City dams 
and a database of all issues raised from these formal annual inspections is maintained and updated 
from time to time. 
 
Both the Dam Safety Reviews and the Formal Annual Dam Safety Inspections should be undertaken by 
a Professional Engineer registered to practice in British Columbia. 
 
In addition to the Dam Safety Reviews and Formal Annual Dam Safety Inspections the City undertakes 
routine inspections of all dams (see section on Dam Operations, Maintenance and Surveillance).   
  



6 
 

3.0 Public Safety Around Dams 
 
The City endeavours to ensure the safety of the general public around its dams and facilities.  
 
In the watershed the two drinking water reservoir dams, namely Jump Creek dam and South Fork dam, 
are located in private property owned by Islands Timberlands. Public access to the watershed property 
is restricted and controlled by locked gates. In addition Island Timberlands have a security patrol that 
operate seven days a week to watch over the daily forestry operations within their property. 
 
At Reservoir No.1, the City’s other drinking water reservoir, the dam and reservoir is entirely fenced off 
and the gated access is restricted to City staff only. Furthermore there is a presence at the reservoir 
five business days a week as City Parks and Recreation Department crews utilize the area for 
operational purposes. 
 
The remaining six City dams are all located on City owned Park land that is utilised by the public for 
recreational purposes. Where reasonably practicable, safety measures are taken to ensure that the 
public are safe around dams.  
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4.0 Dam Operations, Maintenance and Surveillance 
 
All of the City’s dams have Operations, Maintenance and Surveillance (OMS) Manuals. Copies of these 
documents are located in Public Works, the Engineering library in the Service and Resource Centre 
and electronically. 
 
Typically these OMS manuals include the following information; dam descriptions, electrical and 
mechanical equipment operation documents, reservoir operation levels, emergency planning and 
contact information, original construction drawings (if available), flood inundation mapping (if available), 
photographs, dam safety correspondence, inspection report forms, a copy of the water licence (for 
drinking water reservoir dams only), remedial works drawings and Islands Timberlands Emergency 
Preparedness and Response Plan (for watershed dams only). 
 
4.1 Maintenance 
 
The City Operations staff have maintenance programs for every dam that assists in keeping the 
integrity of each dam structure. 
 

• Concrete structures are periodically cleaned and sealing of cracks and open joints completed. 
 

• Embankment structures have vegetation removed (where possible), riprap replaced and drift 
wood removed and disposed of.  

 
• Steel structures are cleaned and painted to prevent corrosion and mechanical fittings checked. 

 
• Spillway structures and energy dissipaters are kept free of all debris and checked for 

cavitations. 
 

• Penstocks, tunnels and low level outlets are inspected and repaired as necessary.  
 

• Infrastructure road access is maintained and unsurfaced roads graded, snow removed (if 
possible), drainage culverts cleaned and watershed access bridges inspected.  
 

• Instrumentation and telemetry electrical supply and manual gauges are routinely inspected and 
equipment replaced as needed. 

 
4.2 Surveillance 
 
Routine inspections of all the City’s dams are an integral part of the City’s dam operations. Details of all 
inspections are recorded, photographed and reviewed on a regular basis to identify any changes to the 
dam infrastructure. City staff follow the Dam Safety Guidelines, Inspection and Maintenance of Dams 
(produced by the British Columbia Provisional Dam Safety Branch Version 2, March 2011) as well as 
the dam safety regulations as the minimum benchmark for dam safety operations. 
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The City’s Water Supply Operations staff (Watershed Inspectors) routinely inspect the City’s dams at 
the following intervals: 
 

Dam Inspection Interval 
Jump Creek Weekly 
South Fork Weekly 
Reservoir #1 Monthly 
Westwood Lake Weekly 
Upper Chase River Monthly 
Middle Chase River Weekly 
Lower Chase River Weekly 
Harewood Lake Monthly 
Witchcraft Lake Monthly 

 
• All inspections and observation comments are recorded digitally in a custom City developed 

Mobile Dam Inspection database. Prior to the creation of the database the inspections were 
recorded on paper and filed records can be found in the General Forman of Waterworks Public 
Works office. 

 
• Engineering inspections are also carried annually as part of the Formal Annual Dam Safety 

Inspections and less frequently the Dam Safety Reviews are carried out.  
 

• The City also carries out an inspection of the upstream face of the South Fork Dam on an 
annual basis. For this purpose the City hires divers to inspect the upstream dam face and 
intakes and the dives usually take place in the month of June. The divers also inspect the 
upstream low level outlet slide gate and spillway abutments at Jump Creek dam annually. 

 
• Special inspections are planned and undertaken after extreme events e.g. heavy rainfall, fast 

snow melt or earthquakes to name a few scenarios. 
 

• Some instrumentation has also been installed at some of the City’s dams to measure level and 
flow. Some dams have continuous electronic monitoring of spillway level and seepage collection 
weirs; whereby the City’s SCADA system (at the Public Works yard) tracks and alarms at 
certain set points. However the majority of dam instrumentation are manually viewed and 
recorded into the Mobile Dam Inspection database by the Watershed Inspectors on their 
determined schedule.  
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5.0 Dam Inspection Data Review  
 
The instrumentation data collected for each dam in the Mobile Dam Inspection database should be 
reviewed monthly by the Water Resources Specialist to ensure accuracy of data and note any variation 
in trends in the dam performance. 
 
Regular inspection data collected by the Watershed Inspectors is reviewed on site and any anomalies 
are reported to the General Foreman of Waterworks who in turn would report this information to the 
Water Resources Specialist for further review. 
 
If any significant changes in dam instrumentation are observed then these changes are discussed with 
a dam safety engineering professional to determine if corrective action is necessary. 
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6.0 Dam Engineering & Operations Staff Training 
 
The City is committed to ensuing that the staff involved in the engineering planning and operational 
maintenance of dams receives appropriate training to perform their duties. 
 
Operations staff should receive certified training every FIVE years so they are aware of any new 
regulations and procedures relating to dam safety, operations, maintenance and surveillance. 
 
Water Resources staff could keep abreast of any new regulations and procedures relating to dam 
safety, operations, maintenance and surveillance by attending annual dam conferences 
 
Typically training can be arranged through the following organisations; 
 

• BC Water & Waste Water Association (BCWWA)   
• Canadian Dam Association (CDA)  
• International Commission on Large Dams (ICOLD)  

 
 
Staff training courses attended by Water Resources staff 
 

Staff Member Section Training course Date 

Bill Sims Water Resources 

BCWWA Dam Inspection & 
Maintenance 

(presenters Will Jolley & 
John Baldwin ) 

Jun 10 

Canadian Dam Association 
National Conference 

Whistler, BC 
2010 

Scott Pamminger Water Resources 

BCWWA Dam Inspection & 
Maintenance 

(presenters Will Jolley & 
John Baldwin ) 

19 Apr 12 
& Jun 10 

Canadian Dam Association 
National Conference 

Whistler, BC 
2010 

Canadian Dam Association 
National Conference 
Dam Safety Review 

Workshop, Victoria, BC 

2002 

Euan Wilson Water Resources 

BCWWA Dam Inspection & 
Maintenance 

(presenters Will Jolley & 
John Baldwin ) 

19 Apr 12
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Staff training courses attended by Water Operations staff 
 

Staff Member Section Training course Date 

Pat Barrett Water Supply Operations 

BCWWA Dam Inspection & 
Maintenance 

(presenters Will Jolley & 
John Baldwin ) 

19 Apr 12 
& Jun 10 

Bill Marshall Water Supply Operations 

BCWWA Dam Inspection & 
Maintenance 

(presenters Will Jolley & 
John Baldwin ) 

19 Apr 12 
& Jun 10 
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7.0 Emergency Preparedness 
 
The City has an Emergency Preparedness Plan and a Water System Emergency Response Plan that 
can be used in the event of an emergency situation pertaining to a dam. 
 
In developing these plans, the City has extended a partnership to notify Island Timberlands (the 
watershed land owners), key stakeholders (e.g. Vancouver Island Health Authority, BC Ministry of 
Transportation, Regional District of Nanaimo and the BC Ministry of Forests Lands and Natural 
Resources) and the local Snuneymuxw First Nations.  
 
These plans identify procedures that staff are to follow in the event of an emergency. The documents 
identify roles, responsibilities and priorities as well as key notifications and contact information. 
 
It is recommended that these emergency preparedness documents are updated on a regular basis and 
reviewed annually. 
 
Copies of these documents are located in the Public Works library, in the Engineering Library and with 
the City’s Emergency Program Manager. 
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8.0 Activation and Initial Response Plan 
 
In the event of a dam emergency the City’s Emergency Coordination Centre will oversee and manage 
the emergency coordination efforts for all emergency and public works staff personnel.  
 
There are three levels of response to an emergency, which increase the level of urgency 
 

• Level 1 Hazardous incident – no immediate danger but it could develop into a more 
serious situation 

• Level 2 Potential dam emergency – Downstream agencies and communities notified of 
situation with preparations required for evacuation 

• Level 3 Imminent or actual dam emergency – widespread evacuation of downstream 
population 

 
When instrumentation and telemetry equipment indicates an exceedance of the alert levels of reservoir 
or spillway levels then the operations staff will be required to inspect the appropriate location and report 
back to the appointed emergency coordinator. 
 
Emergencies identified but are not limited to the following; 
 

• Forecast of a major storm event 
• Failure of essential equipment e.g. flood gates 
• Slope failure with potential of dam failure 
• Excessive dam seepage 
• Earthquakes 
• Dam breaching or over topping causing potential dam failure 

 
Site access to dams should be reviewed, communication systems checked and inundation maps 
updated annually to keep the emergency plans up to date.



 

Appendix A1 Dam Reference Information 
 
General Material 
 
Libr # TITLE DATE 

765 Dam Safety Program – Phase 1 Summary 1992 
 City of Nanaimo Council Policy – Dam Safety 2009 
1861 2009 Formal Annual Dam Safety Inspections & Jump Creek Dam Instrumentation 

Monitoring 
2010 

 Formal Annual Dam Inspections ( for all dams carried out annually from 2006 – 
2012) 

2012 

 Emergency Preparedness Plan  
 
 
Jump Creek Dam  
 
Libr # TITLE DATE 

1049 Jump Creek Dam – Probable Maximum Flood & Review of Probably Maximum 
Precipitation Studies (2 books) 

1997 

1074 Jump Creek Dam – Low Level Outlet Study 1998 
1158 Jump Creek Dam – 1998 & 1999 Piezometric Readings & Evaluation of 

Monitoring Records 
2000 

1189 Jump Creek Dam – Remedial Options Analysis – Final Report 2000 
1228 Jump Creek Dam – 2000 Piezometric Readings & Evaluation of Monitoring 

Records 
2001 

1231 Jump Creek Low Level Outlet Hydraulic Model Study 2001 
1353 Jump Creek Dam – 2003 Piezometric Readings & Evaluation of Monitoring 

Records 
2004 

1414 Jump Creek Dam 2004 Piezometric Readings & Evaluation 2005 
1426 Preliminary Instrumentation Assessment Dam Safety Monitoring Jump Creek Dam 2005 
1821 Jump Creek Dam 2007-2008 Monitoring Report 2009 
 Jump Creek Operations and Surveillance Manual 2011 
 
 
South Fork Dam  
 
Libr # TITLE DATE 

1216 South Fork Dam – Dam Safety Review 2001 
1280 South Fork Dam – Safety Assessment & Dynamic Analysis – Concrete Quality 

Aspects 
2001 

1291 South Fork Dam – Safety Assessment & Dynamic Analysis 2002 
 South Fork Dam Operations and Surveillance Manual 2011 
 
 
 
  



 

Reservoir #1 Dam  
 
Libr # TITLE DATE 

 Reservoir #1 Operations and Surveillance Manuals  
 
 
Westwood Lake Dam  
 
Libr # TITLE DATE 

1303 Westwood Lake River Dam – Inspections & Rehabilitation (1977-1982) 
Dam Safety Branch 

1982 

712 Westwood Lake Dam – data file 
Dayton & Knight 

1987 

764 Westwood Lake River Dam – Data book 
EBA Engineering 

1992 

92 Letter and report to Willis, Cunliffe & Tait on inspection of Chase River dams and 
Westwood Lake dam - file V77241 & V78040 
Golder Associates 

1978 

 Westwater Mining – Preliminary Geological Report on Seven Nanaimo Dams 
EBA Engineering Ltd. – file 759 

1992 

 Nanaimo Dams Investigation 
Willis, Cunliffe & Tait 

1978 

189 Dam Rehabilitation Program – contract documents 
Willis, Cunliffe & Tait 

1979 

1369 Westwood Lake Dam Inundation Study 2004 
1713 Westwood Lake Dam Seismic Stabilization 2005 
1795 Westwood Lake Dam Seismic Upgrade Construction Report 2008 
 Westwood Lake dam Operations and Surveillance Manual 2011 
 
 
Upper, Middle and Lower Chase River Dams  
 
Libr # TITLE DATE 

 BC Hydro Seismic Hazard Review of British Columbia, Report H2595 1992 
1304 Lower Chase River Dam – Inspections & Rehabilitation. 

File containing inspector’s reports and photographs for the period 1976-1981 
Dam Safety Branch 

1982 

713  Lower Harewood Colliery Dam (a.k.a. Lower Chase River Dam and Harewood 
No. 1 Dam) - Data File 
Dayton & Knight 

1987 

760 Lower Chase River Dam - Data Book 
EBA Engineering  

1992 

92 Letter report to Willis, Cunliffe & Tait on inspection of Chase River and Westwood 
Lake Dams - File V77241 
Golder Associates 

1978 

92 Report to Willis, Cunliffe & Tait - Site Investigation Nanaimo Dams - File V78040 
Golder Associates 

1978 

1282 Middle & Lower Chase River Dams Spillway Hydrology Study 
Water Management Consultants 

2002 

 Report to EBA Engineering Ltd: Preliminary geological report on seven dams at 
Nanaimo 

1992 



 

Westwater Mining 
5907 Nanaimo Dams Investigation. Report to City of Nanaimo, September 

Willis, Cunliffe & Tait 
1978 

189 Contact documents for Dam Rehabilitation Program issued for Tender 
Willis, Cunliffe & Tait 

1979 

1303 Lower Chase River Dam – Inspections & Rehabilitation. 
File containing inspector’s reports and photographs for the period 1976-1981 
Dam Safety Branch 

1982 

714  Upper Harewood Colliery Dam (a.k.a. Middle Chase River Dam and Harewood 
No. 1 Dam) - Data File 
Dayton & Knight 

1987 

759 Middle Chase River Dam - Data Book 
EBA Engineering  

1992 

 Letter report of City of Nanaimo: Middle Chase River Dam, Seepage Monitoring. 
Letter dated 1 November 1993, EBA File 0802-82320 
EBA Engineering 

1993 

1289  Phase 1 of Incremental; Damage Assessment, Chase River Dams - Report to 
City of Nanaimo 
Water Management Consultants 

2002 

1309 Upper Chase River dam, Spillway Hydrology Study - Report to City of Nanaimo 
Water Management Consultants 

2002 

1862 Seismic Hazard Assessment Middle & Lower Chase Dams 2010 
1907 Upper Chase Dam Conceptual Design (3 combined reports) 2011 
1908 Upper & Middle Chase River Dams Seismic Hazard Analysis 2009 
 Chase River Dam Breach Flood Inundation Study 2012 
 Upper Chase River dam Operations and Surveillance Manual 2004 
 Middle Chase River dam Operations and Surveillance Manual 2004 
 Lower Chase River dam Operations and Surveillance Manual 2004 
 
 
Harewood Lake Dam 
 
Libr # TITLE DATE 

 Harewood Lake dam Operations and Surveillance Manual 2010 
 
 
Witchcraft Lake Dam (also known as McGarrigle Creek Dam)  
 
 
Libr # TITLE DATE 

 Witchcraft Lake dam Operations and Surveillance Manual 2010 
 
 



 

Appendix A2 Background File Information 
 

File Number Dam File Name 
5600.12.01 Westwood Lake Dam 
5600.12.02 Lower Chase River Dam 
5600.12.03 Middle Chase River Dam 
5600.12.05 Dam Safety - General 
5600.12.06 Dam Inspections - General 
5600.12.07 Westwood Lake Storage 
5600.12.25 Jump Creek Dam (Dam Safety Analysis); 1999 - September 2000 

Jump Creek Dam (Dam Safety Analysis); October 2000 - 
5600.12.32 Water Licences;1986 -  
5600.12.33 #1 Reservoir Repairs; 1996 - 
5600.12.01 Reservoir #1 (1050 Nanaimo Lakes Road)  General;1980 - 2004 
5600.12.40 Dam Inspections; 1989 - 
5600.12.43 
 

South Fork Dam; 1996 – 2005 
South Fork Dam; 2006 - 

5600.12.64 Jump Creek Dam Repairs; 1999 - 
5600.12.71 Jump Creek Dam Low Level Outlet; 2000 
5600.12.76 Upper Chase River Dam; 2002 - 
5600.12.83 Jump Creek Dam Additional Storage 
5600.12.88 South Fork II Dam 
5600.12.101 Jump Creek Dam Spillway 
5600.12.104 Witchcraft Lake Dam (McGarrigle Creek) 
5600.12.105 Jump Creek Dam - General 
  
 Archived files 
5600.25.54 Watershed Hydrology; 1995 - 1999 
5600.25.57 Dams, City Owned  

(Colliery, Harewood, Westwood Lake); 1977 - 1991 
 



 

Appendix B Dam Information  
 

Dam Name 
Date of 

Construction 
Dam Address 

Current Dam 
Failure 

Consequence 
Classification 

 
 

Ministry  
Dam No: 

Water 
Licence 
Number 

Dam Type Dam Purpose 
Dam 

Height 
Dam 

Width 

Volume of 
Water 

Retained 

Dam Breach 
Flood 

Inundation 
Assessed? 

Original 
Design 

Drawings 
Available

Date of 
last Dam 

Safety 
Review 

Date of 
last 

Annual 
Dam 

Inspection

Jump Creek 1974 
 Nanaimo Watershed,  
South Nanaimo River 

Road 
Very High 

 
D-720005-01 
D-720005-02 

41112 
100838 

Zoned Earthfill 
Embankment 

 & Saddle Dam 

Retain drinking 
water supply 

25m 
 

6.7m 

464m 
 

154m 
16,600ML 

Yes 
1990 

 
Yes Never 

done 
Nov-12 

South Fork 1931 
 Nanaimo Watershed,  
South Nanaimo River 

Road 
Very High 

 
D-720007-00 

022272 
022273 

C007001
Concrete Arch 

Retain drinking 
water supply 

25.6m 50.6m 2,000ML 
Yes 

1990 

 
Yes 2001 Nov-12 

Reservoir #1 1910 
1151 Nanaimo Lakes 

Road 
High 

 
D-720121-00 

 
C126285

 
Concrete Gravity 

Retain drinking 
water supply 

5.9m 40m 64ML No 
 

Yes 
Never 
done 

Nov-12 

Westwood 
Lake 

1906 399 Westwood Road 

  
High 

 
Significant 

 
D-720003-01 C124242

C124775

Zoned Earthfill 
Embankment  
& Saddle Dam 

Recreational use 
– walking, 

boating and 
swimming 

12m 
 

2m 

100m 
 

130m 
2,300ML 

Yes 
Oct 2004 

Yes 
(recent 

upgrade 
only) 

2003 Nov-12 

Upper Chase ~1910 
801 Nanaimo Lakes 

Road 
Significant 

 
D-720122-00 

 
C022585
 

Earthfill Concrete 
Wall 

('L' shaped) 

Recreational use 
– fishing 

5.5m 
 

2.5m 

64m 
 

33m 
30,000m3 

Yes 
Sept 2012 

 
No 2003 Nov-12 

Middle 
Chase 

~1910 645 Wakesiah Avenue 
Extreme  

Risk Level 1 

 
D-720001-00 

 
C022585
 

Earthfill Concrete 
Wall 

Recreational use 
– walking, fishing 

and swimming 
12.5m 50m 110,000m3 

Yes 
Sept 2012 

 
No 2003 Nov-12 

Lower Chase ~1910 645 Wakesiah Avenue 
Extreme  

Risk Level 1 

 
D-720002-00 

 
C022585
 

Earthfill Concrete 
Wall 

Recreational use 
– walking, fishing 

and swimming 
23.3m 77m 112,000m3 

Yes 
Sept 2012 

 
No 2003 Nov-12 

Harewood 
Lake 

1911 
713 Shorthorn 

Crescent 
Low 

 
D-720110-00  Concrete Gravity 

Recreational use 
– walking, fishing 

and swimming 
4m 34m 32,000m3 No 

 
No N/A Nov-12 

Witchcraft 
Lake 

~1910  Benson View Road Low 
 

D-720147-00 C124243
Timber Crib 

Earthfill 
Recreational use 

– walking  
5m 50m 31,200m3 No 

 
No N/A Nov-12 

 
  



 

Appendix C1 Map of dam locations within Nanaimo city boundary 
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Appendix C2 Dam Locations Map 
 
Jump Creek Dam and South Fork Dam  
 

 
 
 
  

Jump Creek 
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Appendix C3 Dam Locations Map 
 
Upper Chase River Dam, Middle Chase River Dam, Lower Chase River Dam & Reservoir #1 Dam  Westwood Lake Dam 
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Appendix C4 Dam Locations Map 
 
Harewood Lake Dam            Witchcraft Lake Dam 
 

  
 

Harewood 
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Benson View 
Road 



 

Appendix D Photographs 
 
Jump Creek Dam     Jump Creek Auxiliary Spillway 
 

   
 
Jump Creek Dam     Jump Creek Dam Main Spillway 
 

   
 
  



 

South Fork Dam     South Fork Dam 
 

  
 
South Fork Dam abutments    South Fork Dam crest 
 

   
  



 

Reservoir #1 Dam      Reservoir #1 Dam – upstream face 
 

    
 
Reservoir #1 Dam - downstream face  Reservoir #1 Dam Spillway 
 

   
  



 

Westwood Lake             Westwood Lake Dam 
 

       
 
Westwood Lake Saddle Dam     Westwood Lake Outlet 
 

   
 
  



 

Upper Chase River Dam    Upper Chase River Dam 
 

   
 
 
Upper Chase River Dam Spillway 
 

 
  



 

Harewood Lake Dam     Harewood Lake Dam Spillway 
 

   
 

Harewood Lake Dam Downstream    Harewood Lake Dam Spillway 
 

   
 
  



 

Witchcraft Lake Dam     Witchcraft Lake Dam 
 

   
 
Witchcraft Lake Dam     Witchcraft Lake Dam breach area 
 

   
 
 
  



 

Middle Chase River Dam    Middle Chase River Dam 
 

   
 
Middle Chase River Dam Spillway 
 

  
  



 

Lower Chase River Dam    Lower Chase River Dam downstream 
 

   
 
 
Lower Chase River Dam    Lower Chase River Dam Spillway 
 

   
 

 
  



 

APPENDIX E 

 

City of Nanaimo Dam Safety Policy 

 

 
 







 

APPENDIX F 

 

Provincial Dam Safety Office Contact List  

 





 

APPENDIX G 

 

Provincial Dam Safety Regulation 44/2000 and amendment 163/2011 



































 

APPENDIX H 

 

Provincial Dam Failure Consequence Classification Guideline 108/2011 











 

APPENDIX I 

 

Provincial Dam Safety – Dam Classification Correspondence 

 

 














