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Executive Summary 
 

The Village currently receives its drinking water supply from a series of four manmade 

reservoirs on Cumberland Creek, and from Allen Lake. In addition to this surface water supply 

the Village has recently added a ground water source west of the Village core adjacent to Coal 

Creek Historic Park. The Village's recently completed Long Range Water Supply Strategy report 

concluded that the actual storage volume of the Village’s lakes (790,400 m3) is able to meet the 

projected water demands during the dry summer months for Village of Cumberland until year 

2063 (48 years) based on a medium (3%) rate of growth. This assumes the Royston Water Local 

Service Area would be supplied by a different source than the Village’s water supply. The water 

license for the Village of Cumberland dates back to the 1890s. 
 

Part 1 of this report presents an assessment of risks to the watershed. Each risk is identified and 

analyzed, with the source of the risk and type of risk described. Risks identified include: 
 

 Non-Motorized Recreational Activities  Wildlife & Fowl 

 Tree Harvesting Activities  Climate Change 

 Motorized Vehicle Activities  Earthquake 

 Vandalism  
 

The consequences of these risks is presented, and this includes bacterial contamination, 

turbidity, and the potential for hydrocarbons to be introduced into the water supply system. All 

risks, their chance of occurrence and magnitude of harm are summarized in a risk matrix. 
 

Part 2 of this report identifies mitigation strategies to reduce the identified risks to water 

quality within the watershed. 

The following steps are recommended to implement the watershed management plan:  

 Review report with Council and staff to agree upon timeframe, ease of implementation 

and budget. 

 Confirm the priority ranking with Council and staff.   

 Initiate the mitigation actions as outlined in the Action Plan spreadsheet. For example: 

1. Update of the emergency response plan, in conjunction with the Fire department. 

2. Liaise with the Vancouver Island Health Authority regarding water quality 

monitoring schedule for tributaries. 

3. Consider the hire of summer students to develop public awareness campaigns. 

4. Continue communications with forestry companies, including the development of a 

Memorandum of Understanding. 

5. Install web camera (s) and additional barriers.  
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Introduction 

Authorization 

This report has been prepared based on our scope of services provided to the Village of 

Cumberland. This report provides an update to the previously prepared risk identification 

report, and completes the risk mitigation portion of the watershed protection planning process 

for the Village. 

Background 

The Village of Cumberland in the Comox Valley at the base of the Beaufort Mountains is 

situated to the east of Comox Lake and west of the City of Courtenay. Cumberland’s watershed, 

which is encompassed by the much larger Comox Lake watershed, comprises an area of 

approximately 10.7 Km2 in size (see watershed map, next page, Figure 0.1). 

 

The Village currently receives its drinking water supply from a series of four manmade 

reservoirs on Cumberland Creek and from Allen Lake. In addition to this surface water supply 

the Village has added a ground water source west of the Village core adjacent to Coal Creek 

Historic Park. The two combined sources are estimated to be sufficient based on the Village's 

recently completed Long Range Water Supply Strategy report, which estimates that the actual 

storage volume of the Village’s lakes (790,400 m3) is able to meet the projected water demands 

during the dry summer months for Village of Cumberland until year 2063 (48 years) based on a 

medium (3%) rate of growth. This assumes the Royston Water Local Service Area would be 

supplied by a different source than the Village’s water supply. The water license for the Village 

of Cumberland dates back to the 1890s. 

 

The Village provides drinking water to approximately 3,400 Cumberland residents (per the 2011 

Census), Cumberland businesses, and bulk water sales to the Comox Valley Regional District for 

the supply of water to the Royston Area to approximately 1700 residents. A Water Demand 

Management report completed for the Village in 2007 calculated the annual water 

consumption in the community at 830 l/c/d. This consumption rate was revised to 460 l/c/d in 

2015 as a result of a review of more recent water data records. This review was part of the UV 

pre-design to assist with sizing of the UV and associated equipment. This reduction in water use 

can be directly attributed to the installation of water meters and a user pay rate structure, as 
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well as the discovery of a multitude of water service leaks once the meters were installed and 

consumption was monitored. 
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Figure 0-1: Village of Cumberland’s watershed 
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Through the Village of Cumberland’s water system operating permit, Island Health has 

identified the requirement for the development of a watershed management plan. This plan 

has been developed in two parts with part one identifying risks within the watershed, and part 

two focused on risk mitigation strategies. This report provides an overview of the watershed 

and any associated risks and outlines strategies for addressing the risks. This has been a 

collaborative effort with the initial report produced by the Village of Cumberland in March 2015 

followed by actionable mitigation strategies developed by Wedler Engineering LLP in April 2016. 

Relevant Legislation 

The Drinking Water Protection Act and regulations, the Water Sustainability Act and 

regulations, and the Private Forest Managed Land Act are the key legislative documents for the 

management of the Village of Cumberland’s watershed.  

 

The Drinking Water Protection Act outlines the minimum standards for water treatment and 

requires that the public is notified if water quality problems arise. The regulation of this act 

defines the required bacteriological monitoring and allocates the Health Authority the ability to 

act on a case-by-case in setting treatment, monitoring and operator training requirements.  

 

The full impact of the new Water Sustainability Act is unknown at the time of this report; the 

anticipated introduction of the regulations is April 01, 2016 in two phases. The key areas that 

the act introduces are groundwater licensing, environmental flows, monitoring and 

enforcement, water objectives for land water planning, and governance and relationship 

building with First Nations. Any of these areas could affect the Village’s watershed. 

 

The Private Forest Managed Land Act states in Part 3 (13), that: “The forest management 

objective for private managed forest land with respect to water quality is to protect human 

drinking water, both during and after harvesting”. While any tree harvesting activity must not 

harm a potable water source, as mentioned earlier, local government is also stymied by the 

same act. Under Part 3 (21), is states that: “A local government must not do any of the 

following in respect of land that is private managed forest land if doing so would have the effect 

of restricting, directly or indirectly, a forest management activity: 

(a) adopt a bylaw under any enactment; 

(b) issue a permit under section 8 (3) (l) [authority in relation to buildings and other 

structures] of the Community Charter or Division 1 [Building Regulation] of Part 9 

[Regional Districts: Specific Service Powers] of the Local Government Act; and  

(c) issue a permit under Part 14 [Planning and Land Use Management] of the Local 

Government Act. 

http://www.bclaws.ca/civix/document/id/complete/statreg/03026_00
http://www.bclaws.ca/civix/document/id/complete/statreg/96323_00
http://www.bclaws.ca/civix/document/id/complete/statreg/96323_00
http://www.bclaws.ca/civix/document/id/complete/statreg/96323_00


Watershed Management Plan 
  
 

Village of Cumberland | vi 
 

 

There are three additional documents that are relevant to the Village’s management of the 

drinking water supply watershed: 

 The Land Access Agreement was signed in early 2016 between forestry companies, the 

Village and the United Riders of Cumberland and will increase monitoring and 

maintenance of the trail networks; 

 The Hazard Abatement report commissioned by the Village, the Comox Valley Regional 

District, and Timberwest offers a multitude of various solutions for minimizing turbidity 

events from Perseverance Creek that impact Comox Lake; and 

 The Village’s new Zoning bylaw 1027, will guide the type of development that may occur 

in the watershed. Under the bylaw, the watershed is entirely in working forest, a 

designation that is reserved for agricultural use, low impact recreation and silviculture. 
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1.0 Part One: Watershed Risk Identification 
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1.1 Part One Introduction  
 

The identification of risk in a watershed is a crucial step in determining the measures needed to 

protect water quality. The range of risks is myriad, and proper classification of risks in terms of 

probability and magnitude is key in determining the appropriate mitigation strategies. 

 

1.3 Assessing Potential Risks 
The Comprehensive Drinking Water Source-to-Tap Assessment Guideline, module one, states 

that for surface water sources, the delineation of the contributing watershed and assessment 

area precedes the characterization phase, in the following steps:  

1. Delineate the contributing watershed area 

2. Define the assessment area 

3. Characterize the watershed  

4. Evaluate the integrity and location of the intake 

 

Step One - The watershed is delineated in Figure 0-1, outlined with a dotted black line. 

Additional maps are located in the appendices. Recreational trails (Appendix A), Perseverance 

watershed boundaries (Appendix B) and Perseverance contours (Appendix C). 

  

Step Two - The assessment area is defined and complete with the focus on the following areas:  

 Four manmade reservoirs on Cumberland Creek and from Allen Lake and their 

tributaries  

 Groundwater source west of the Village core adjacent to Coal Creek Historic Park 

 

Step Three The characterization of the watershed has been previously completed. With a 

relatively small watershed and controlled access, risks to the Cumberland watershed are 

relatively low as compared to the larger Comox Valley Watershed and other watersheds 

located throughout British Columbia. Unlike some watersheds which must contend with such 

factors as transportation of people, goods, commodities, and dangerous products via provincial 

highways, rail lines, and gas pipelines, and larger scale resource activity, the Cumberland 

watershed has a much lower risk of events or activities that could affect the quality of the 

Village’s drinking water. To identify hazards, the following question needs to be asked: 

 

“What could happen in this area of the water supply system that has the potential to 

pose a threat to public health?” 
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Current activities and identified risks within the watershed include: recreational activities such 

as hiking and mountain biking; logging activities; limited vehicular activity related to 

management of private forest lands and maintenance and operation of the surface water 

supply system; unauthorized off road vehicle (ORV) recreational use; and the typical wildlife 

commonly inhabiting this coastal region. 

 

As the supply system also draws from wells, a different protocol to assess risk is used for the 

groundwater source. Understanding the basic aquifer characteristics and well pumping rates 

are critical to defining an accurate capture zone area. Therefore, the source characterization 

must precede capture zone delineation. An understanding of the well’s vulnerability to 

contamination from the surface is an important element of source characterization. Aquifer 

type (bedrock, sand, gravel, confined, unconfined) and other natural hazards (arsenic-bearing 

minerals, salt water intrusion, wells under the direct influence of surface water) characterize 

the level of the vulnerability.  

 

As with surface water, a comprehensive water analysis will help to identify the natural chemical 

and physical features of a raw water source. These most recent results are available here:  

Comprehensive Raw Water Test Results 2015 (https://cumberland.ca/water-services/).  

 

Step Four - Assess the integrity of the intake, refers to the quality of design, construction, 

sanitary aspects and state of repair of the infrastructure. See section below on vandalism for 

the most recent repair to infrastructure.  

 

1.3.1 Potential Contamination Inventory  
 

In the Comprehensive Drinking Water Source-to-Tap Assessment Guideline, the second module 

involves identifying and describing contaminant sources into a ‘contamination source 

inventory’ for the delineated watershed area.  With the emphasis on public health, particular 

attention should be paid to the microbiological contaminants or hazards that have immediate 

acute effects on human health.  A contamination inventory should include the following:  

 Description of land use or activity 

 Geographic location within the watershed 

 Location relative to the water source and intake 

 Possible contaminants of concern 

Any contaminants that may pose a present or imminent threat to the water source and supply 

should be highlighted.  

 

https://cumberland.ca/water-services/
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1.3.1.1 - Non-Motorized Recreational Activities 

Cumberland has become a popular destination for mountain 
bikers and hikers, who enjoy the use of the many trails that 
have been established over the past number of years in the 
area.  Many of these trails are within the Cumberland 
Watershed and either on private managed forest land or 
Village of Cumberland property.  One of the challenges with 
these trails is that some have been established without 
consent of the land owners and may not have been built to 
current trail standards. 
 
A formal agreement between the land owners (including private forestry companies and the 
Village) and the local mountain biking club, the United Riders of Cumberland, was recently 
signed in late 2015 (see press release included in Appendix D). This agreement will ensure that 
the trails receive the necessary oversight and management to mitigate risks related to drinking 
water supply protection and other factors. Part of this work includes implementing minimum 
trails standards for maintenance projects on existing trails and construction of new trails. Such 
standards will seek to not only ensure public safety, but also ensure trails that are the least 
harmful to the environment and have little impact on the surface water supply.  
 
It is important to note that a higher concentration of these trails are situated lower in the 
watershed and have little to no impact on the surface water supply reservoirs. Refer to the 
trails map in Appendix A. 
 
Hunting is also a known activity within the watershed but is somewhat controlled as vehicle 

access is restricted by gates and those hunting are required to have a permit from land owners.  

 

One activity that the Village recognizes in its surface water supply and has discouraged through 

verbal communication and signage is swimming by both humans and dogs. It is not uncommon 

to hear of, or witness, hikers or mountain bikers enjoying a dip in one of the surface water 

reservoirs. The Village continues to be active in placing signage to discourage this kind of 

activity and hopes to work with stakeholders in communicating the message to its members. 

 

Some potential risks from non-motorized recreation include human and pet activity in and 

around surface water that could cause ground disturbance, increasing erosion that would lead 

to an increased introduction of pathogens to the raw water via sedimentation. Fecal Coliform 

from pets in and around watercourse is also a risk that requires consideration. 
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1.3.1.2 - Tree Harvesting Activities 

History would show that logging in the Comox Valley, 

including the hills above Cumberland, has been common 

over the past century, and today a significant amount of 

second growth timber is now being harvested. While not 

much regard for the environment or consideration for 

drinking water would have been reflected in forestry 

practices a hundred or more years ago, current practices do 

take into account environmental impact and are regulated 

through the Private Managed Forest Lands regulations in British Columbia. These regulations 

focus on the environment, but they do not factor in the effects on drinking water watersheds, 

and therefore the forest companies continue harvest in close proximity to critical Village water 

sources within the watershed.  

 

Despite the Village’s concerns in relation to logging in their watershed, the Village is currently 

restricted as to its ability to limit the timber harvesting, as provincial regulations do not provide 

the municipality with the appropriate tools. Village Staff and Council are looking towards 

opportunities that may exist to work closer with the land owners on understanding the impacts 

of tree harvesting on drinking water quality, and that through information sharing and 

modeling there can be further analysis and decision making to lessen potential negative 

impacts. 

 

Some potential risks stems from the removal of trees, which reduces rainfall absorption and the 

construction of logging roads which also alter watercourses. This can lead to increased runoff to 

cause erosion and increased turbidity into the surrounding surface waters. 

 

1.3.1.3 - Motorized Vehicle Activities 

Motorized vehicle activity is limited in part due to the 

fact that the watershed land is either privately owned or 

owned by the Village of Cumberland, and access is 

controlled through the use of gates. These gates are 

located at the few entry points to the road network to 

the north and east of the watershed, and within the 

watershed on secondary access roads leading to the 

water reservoirs. Access from the north or west is not 

possible without first entering from the northeast due to 

topography and the proximity of Comox Lake and the Beaufort Mountain Range. Adding to the 

control of limited access is the fact that the Village of Cumberland currently owns and manages 

http://4.bp.blogspot.com/-ah6A8n21qRM/UNI6rbsHqMI/AAAAAAAAAIo/SYwmm_ry_X4/s1600/076.JPG
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land on the north side of the watershed. This land is designated park and includes both the 

Cumberland Community Forest and Coal Creek Historic Park, which have legal covenants 

registered on title that limits use. These covenants were established to preserve the intended 

use of the land and protect sensitive ecosystems and forested areas. 

 

One group that currently does have access to the watershed are the municipal employees, who 

frequently access the area in order to provide necessary maintenance on the Village’s water 

infrastructure. The municipality sees this as a positive, as these employees are able to tour the 

watershed and report any suspicious activities. 

 

Some potential risks stems from possible disturbances to ditches and tributaries, and the 

potential to ignite fire. There is the risk of an increased pathogen count and turbidity, and a 

restricted access to the watershed if fire occurs. There is the risk that hydrocarbons and other 

noxious substances that are a component of the operating systems of motorized vehicles could 

be introduced into a watercourse in the instance of a crash or other accident. 

 

1.3.1.4 - Vandalism  

It is complicated in any watershed to safeguard against possible vandalism and sabotage as it is 

difficult, if not impossible, to secure the entire area. There are laws are in place to persecute 

anyone who intentionally seeks to harm the public’s health via their water system. 

In June of 2008, there was a report of a serious criminal act as a result of a deliberate act of 

sabotage that forced the Village of Cumberland on to stage three water restrictions. Several 

planks from the Number Four Dam on Stevens Lake had been removed, which resulted in the 

loss of 53 million litres of water. The planks were bolted into steel rails, requiring tools, and 

undoubtedly intentional. The water flowed downhill to Hamilton Lake, through the 

decommissioned Hamilton Lake Dam and into a third village reservoir. As that reservoir was 

near capacity it overflowed and continued its downward path, eventually winding up in Comox 

Lake. 

Future acts of vandalism in the watershed are always possible. The Village of Cumberland has 

erected a locked gate to minimize the potential harm from vandalism. See photos in Figures 1-1 

and 1-2 below.  
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Figure 1-1 - Former catwalk over spillway of #4 

dam 

Figure 1-2 - New catwalk over spillway of #4 

dam 

 

1.3.1.5 - Forest Fire 

Fire can be sparked by lightning, or human such as cigarettes, motor vehicles, forestry and 

other machine related activities. In 2008, tree falling in the Comox Lake watershed was stopped 

due to potential fire hazard. There have also been fires caused by quads and dirt bikes in the 

Village's forests in previous years prompting a request from the fire department that off-road 

vehicles are vehicles are equipped with proper spark arresters. 

 

Potential risks from forest fires include fire debris and ash entering the water system, 

contamination by fire suppression agents used in fighting forest fires, and increased turbidity 

caused by erosion in areas denuded of foliage as a result of a fire. 

 

1.3.1.6 - Wildlife & Fowl 

Species present in the Village’s watershed include bear, elk, deer, cougar and small mammals. 

Fowl can also be a source of E.coli or other illness-causing organisms. An overview of species at 

risk in the Comox Valley highlight some of the wildlife that could be present in the Village’s 

watershed who would introduce bacteria, viruses and parasites to the water (list at Appendix 

E). It is not feasible to attempt to prevent the presence of wildlife in this watershed and there 

are currently no formal procedures in place for monitoring / reporting wildlife in or near the 

raw water source.  

 

Potential risks are related to excrement deposits, and animal carcasses, that end up in or 

leaching near surface water, which could lead to an overall increase of the introduction of 

pathogens into the raw water supply.  
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1.3.1.7 - Climate Change 

Over the past decade it has become quite apparent that weather patterns have changed 

throughout the province, affecting surface water supplies. It seems clear that the shift in 

weather is the result of climate change and it is expected this pattern will continue. This shift in 

weather has produced periods of longer dry spells along with much more intense rainfall events 

ultimately affecting water quantity and quality. While snowpack levels have also been affected 

by this change and are a concern for the much larger Comox Lake watershed, there is less 

concern on the affect this will have on the Cumberland watersheds as records seem to indicate 

that rainfall, as opposed to snowpack, is the predominant factor in water supply throughout the 

year.  

 

In the past the Village has had to deal with quantity issues through the imposition of 

community wide water restrictions where Stage 1 initiates automatically on May 1st each year. 

Quantity issues were also addressed through the implementation of water meters in every 

residence and business in the community and the through the installation of a ground water 

source adding an additional 20% capacity. The installation of water meters has seen the 

average per capita use of water drop by almost half. A portion of this can be directly 

attributable to the discovery of many water service leaks that were detected following the 

installation of the meters, while the remainder is a result of people having to pay for water 

based on consumption resulting in better and more efficient use of this resource. Ground water 

was initially investigated a few years ago as a means to address water supply capacity concerns. 

After a number of tests were performed in various locations within the village boundary, a 

ground water source located adjacent to Coal Creek Park was planned. Subsequently a well was 

constructed and connected to the existing water distribution system. This well is able to 

provide extra capacity during peak demand periods and is also designed to provide higher flows 

during higher turbidity events in the surface water supply, in effect reducing the level of 

turbidity entering the distribution system. 

 

The Coal Creek Well that was developed in 2013 is an important part of the Village’s water 

supply as mentioned above. While measures were taken in siting the well, and a well head 

protection plan (see Appendix F) was developed to minimize human and natural effects on this 

source, it should be noted that this source is hydraulically linked to Comox Lake. During the 

summer of 2014, Comox Lake levels were near record low levels as a result of a 56 year drought 

as recorded by BC Hydro. These low lake levels affected the Coal Creek Well aquifer quality 

forcing the Village to alter the usage of the well until lake levels rose again allowing the aquifer 

to recover. It has become very apparent that collaboration with the license holders on Comox 

Lake is important in order to protect the functionality of this well and the aquifer that it draws 

from. During the previously mentioned drought of 2014, the Village was able to sustain its 
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surface water supply while maintaining standard water restrictions on its residents (i.e. level 3 – 

the Village did not have to reduce use further than is allowed in the current bylaw), even with 

the reduction of water supply from the Coal Creek Well. This may have been in part due to the 

reduced annual consumptions previously noted. 

 

Some potential risks from climate change are both the unpredictable weather and the potential 

for extreme flood or drought conditions. Any of these circumstances can lead to higher 

turbidity and pathogen count along with impacting the availability of water to properly operate 

the system.  

 

1.3.1.8 - Earthquake 

An earthquake could have devastating results and limit access to the source or alter its quality. 

Earthquake prevention is impossible; instead, a solid public awareness and emergency 

preparedness plan will alleviate the pressure on the supplier in an emergency. A major 

earthquake could damage municipal water supply lines, making tap water unavailable and/or 

vulnerable to contamination through ruptured pipes or damaged spillways or creek walls that 

would increase turbid water in to the system.  

 

Some potential risks from an earthquake are damage to the transmission supply lines and 

hindering access to the source. Additionally, ground disturbance could increase pathogens to 

the supply and proper maintenance could be prevented.  
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Table 1-1 Contaminant Source Inventory Table 

Hazard 
No. 

Contaminant 
Source Type and 

Description 

Owner/ 
Jurisdiction 

Location Distance/ 
Direction to 
the Source 

Possible 
Contaminants of 

Concern 

Contaminant 
Transport 

Mechanism 

Comments 

1.3.1.1 Non-Motorized 
recreation 

United Rides of 
Cumberland – 
general public 

Throughout the 
watershed 

Varies Trail impact, 
hunting, 

swimming 

Increased 
turbidity, direct 

pollution 

 

1.3.1.2 Tree Harvesting 
Activities 

Timberwest & 
Hancock Timber 

Throughout the 
watershed 

Varies Removal of trees, 
runoff and erosion 

Increased 
turbidity 

Avoid logging 
near the 

watershed 

1.3.1.3 Motorized 
vehicle access 

Cabin owners, 
Village Staff, 

Logging 

Timber 
companies, 

cabin owners, 
Village 

Varies Disturbances to 
ditches and 

tributaries, fire 
risk 

Runoff and 
direct pollution 

Limited points of 
entry 

1.3.1.4 Vandalism N/A – RCMP and 
Village staff 

enforcement 

Dams and other 
Village 

infrastructure 

At the source Chemicals etc. Direct pollution  

1.3.1.5 Forest Fire N/A Throughout the 
watershed 

Varies Ash, fire 
suppressant, 

erosion post fire 

Runoff and 
direct pollution 

 

1.3.1.6 Wildlife & Fowl N/A Throughout the 
watershed 

Varies Fecal coliform. 
Bacteria from 
dead wildlife 

Direct pollution. 
Surface runoff 

 

1.3.1.7 Climate Change N/A Throughout the 
watershed 

N/A Turbidity Increased runoff  

1.3.1.8 Earthquake N/A Throughout the 
watershed 

Varies Increased 
turbidity – 

ruptured pipes / 
tanks 

Runoff – direct 
pollution 

Damage to 
chlorination 
system also 

likely 
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1.4  Consequences of Potential Risks 
 

1.4.1 Bacteria Contamination 

There are many forms of harmful bacteria that can contaminate a watershed. Island Health 

requires at a minimum the weekly testing of total and fecal coliforms. Coliforms are a group of 

bacteria that includes a smaller group known as fecal coliforms, which are found in the 

digestive tract of warm-blooded animals. Their presence in freshwater ecosystems indicates 

that pollution may have occurred and that other harmful microorganisms may be present. A 

species of fecal coliform are known as Escherichia coli, or E. coli, is analyzed to test for 

contamination, and its presence may predict the presence of multiple harmful microorganisms.  

While most strains of E. coli are not dangerous, some strains and associated microorganisms, 

when taken into the body, can cause severe sickness – as was the case in Walkerton, Ontario in 

2000.  

 

It is important to note, however, that an elevated level of E. coli in one part of a body of water 

does not mean that the entire body is contaminated. Consequently, water samples should be 

taken at key locations in the watershed and along the transmission line.  

 

E.coli are introduced to the watershed by humans or mammals, therefore, the presence of this 

bacteria is always probable in an open raw water source. E.coli and total coliforms are the only 

two bacteriological samples taken; the Village conducts monthly sampling of the raw water and 

weekly sampling of the distribution system.  

 

The Village system is currently classified as a Water Distribution system II. The classification 

level is determined by the size of population serviced and complexity of the facility’s treatment. 

 

The following results are considered acceptable for drinking water: 

 E. coli: None detectable per 100 ml of each water sample. 

 Total coliform:  

 One sample taken in a 30-day period then no detectable coliform per 100 ml of 

water; or 

 One or more samples are taken in a 30-day period then at least 90% of samples 

must have no detectable coliform per 100 ml of water, and no sample has more 

than 10 total coliform per 100ml of water.  
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1.4.2  Turbidity 

Turbidity is a laboratory measure of the relative clarity or cloudiness of water, and an indirect 

measure of the suspended particles in the water. Turbidity causing particles commonly arise 

from the weathering of rocks and soils during rainfall events or during rapid snow melt events, 

which are common during the fall and winter periods. These particles can also be present in the 

summer due to the growth of biological organisms such as algae, cyanobacteria or zooplankton. 

The higher the turbidity level, the cloudier the water looks. Turbidity is measured in 

nephelometric turbidity units (NTU).  

 

High turbidity can interfere with the disinfection of drinking water by causing ultraviolet light 

and / or chlorination processes to become ineffective in destroying pathogens. Turbidity events 

can also be linked to an increase of disease causing micro-organisms in the source water. The 

turbidity objective for drinking water from surface water supplies is less than 1.0 NTU and a 

reading higher than this must be reported to Island Health. The Village continually measures 

turbidity at a one minute frequency and submits the daily average to Island Health.  

 

Some possible causes of turbidity are surface runoff, natural weathering of rock formations, re-

suspension of deposited sediment or settled solids, waste discharges, blooms cyanobacteria / 

algae, surface water recharge and groundwater percolation. The microbiological quality of 

water can be significantly affected by turbidity. Microorganisms are considered particles 

themselves, occupying size categories ranging between small particles and colloidal material, 

and become intimately associated with soil and waste particles, either settling together or 

becoming directly attached to particle surfaces. They can be transported through the water 

with the same mechanisms as particles, which include both environmental and treatment 

system mechanisms. As a result, turbidity measurements are a useful indicator of water quality 

in raw water, treated water and the distribution system. 

 

1.4.3  Direct Pollution 

There are several potential sources of direct pollution to the watershed from the potential 

contamination sources described. Any motorized equipment or vehicles in the watershed can 

leak oil, fuel or other noxious substances as a result of normal operations or, more severely, as 

a result of damage from a crash or accident. There is the potential for direct pollution from any 

number of substances as a result of vandalism (i.e. deliberate pollution). In the case of a forest 

fire, fire suppressant used to fight a fire could contaminate the water supply system. 
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1.5 Risk Matrix 
The likelihood x consequence formula is used to consider the chance that something will occur 

with the potential impact that occurrence could have, in this case, on a watershed used as a 

source supplying drinking water.  Once activities have been identified, then they are placed in 

the chart based on probability and impact. The higher the number, the higher the risk and the 

level of priority to consider implementing mitigation strategies. In this chart, 25 is the highest 

number possible and is the result of an extreme impact with an almost certain probability.  

 

Table 1-2: Risk Matrix 

Likelihood x 
Consequence = Priority 

Rating for Risk Mitigation  

Consequence:  
Level of Impact 

 

 

Likelihood:  
Level of probability 

Insignificant, 
easily handled 
by normal 
operations 
 
 
 
 

[1] 

Minor, some 
possible 
disruptions 
to daily 
operations, 
Water 
Quality 
Advisory 

[2] 

Moderate, 
significant 
time and 
resources 
needed, Boil 
Water Notice 
 
 

[3] 

Major, 
operations 
severely 
disrupted, 
Boil Water 
Notice/Do 
Not Consume 
 

[4] 

Extreme, 
operations 
halted - 
unable to 
provide 
water, Do 
Not 
Consume 

[5] 

Almost certain, greater 
than 90% 
 

[5] 

MODERATE:5 MAJOR:10 MAJOR:15 EXTREME:20 EXTREME:25 

Likely, between 50 – 89% 
 

[4] 

LOW RISK:4 MODERATE:8 MAJOR:12 EXTREME:16 EXTREME:20 

Possible, between 10 – 
49% 
 

[3] 

LOW RISK:3 MODERATE:6 MODERATE:9 MAJOR:12 MAJOR:15 

Unlikely, between 3 – 9% 
 

[2] 

NO RISK:2 LOW RISK:4 MODERATE:6 MODERATE:8 MAJOR:10 

Rare, under 3% 
 

[1] 

NO RISK:1 NO RISK:2 LOW RISK:3 LOW RISK:4 MAJOR:5 

 

Rating scale:  
 

No risk 
1 - 2 

Low risk 
3 - 4 

Moderate 
5 - 9 

Major risk 
10 - 15 

Extreme risk 
16 - 20 
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Then the risks for the specific watershed under analysis are listed, in this case, for the Village of 

Cumberland’s drinking watershed.  

 

Table 1-3: Risk Impact 

Risk Identification Vulnerability 
Assessment 

Impact Analysis 

Non-motorized 
recreational use; 
including pets 
 

Ground and 
tributary 
disturbance 

Soil erosion, introduction of 
bacteria/parasites/viruses/particles 
 

Forestry activities Raw water 
contamination 
 

Soil erosion, introduction of 
bacteria/parasites/viruses/particles 
 

Motorized recreational 
use 
 

Ground and 
tributary 
disturbance  
 

Soil erosion, introduction of 
bacteria/parasites/viruses/particles 
 

Vandalism  
 

Intentional attack  
 

Unknown 
 

Wildlife and fowl 
 

Raw water 
contamination  
 

Introduction of bacteria/parasites/viruses  
 

Climate change 
 

Drought or flood 
 

Disrupts availability of source 
Increased precipitation increasing erosion 
and turbidity 

Forest fire 
 

Destruction of 
watershed canopy 
 

Contaminates raw water  
 

Earthquake 
 

Watershed becomes 
inaccessible 

Unable to monitor quality or provide water 
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Then the risks are placed into the model, as below.  

 

Table 1-4: Risk Rating 

Likelihood x 
Consequence = Priority 

Rating for Risk 
Mitigation  

Consequence:  
Level of Impact 

 

 

Likelihood:  
Level of probability 
(that the activity will occur) 

Insignificant, 
easily handled 
by normal 
operations 
 
 
 
 

[1] 

Minor, some 
possible 
disruptions 
to daily 
operations, 
Water 
Quality 
Advisory 

[2] 

Moderate, 
significant 
time and 
resources 
needed, Boil 
Water Notice 
 
 

[3] 

Major, 
operations 
severely 
disrupted, 
Boil Water 
Notice/Do 
Not Consume 
 

[4] 

Extreme, 
operations 
halted - 
unable to 
provide 
water, Do 
Not 
Consume 

[5] 

Almost certain, greater 
than 90% 
 

[5] 

MODERATE:5 MAJOR:10 
 

Non-
motorized 
recreation 
Motorized 
recreation 

MAJOR:15 
 

Climate 
change 
Wildlife 
Forestry 
activity 

EXTREME:20 EXTREME:25 
 

Earthquake 

Likely, between 50 – 89% 
 

[4] 

LOW RISK:4 MODERATE:8 MAJOR:12 EXTREME:16 EXTREME:20 

Possible, between 10 – 
49% 
 

[3] 

LOW RISK:3 MODERATE:6 MODERATE:9 MAJOR:12 
 

Forest fire 
 

MAJOR:15 

Unlikely, between 3 – 9% 
 

[2] 

NO RISK:2 LOW RISK:4 MODERATE:6 MODERATE:8 MAJOR:10 

Rare, under 3% 
 

[1] 

NO RISK:1 NO RISK:2 LOW RISK:3 LOW RISK:4 MODERATE:5 
 

Vandalism 

 

Based on the above, the priority list begins to look like this:  

 

Priority List #1: Extreme Consequences 

 Earthquake / almost certain [25] 
 

Priority List #2: Major Consequences 

 Climate change / almost certain [15] 

 Wildlife / almost certain [15] 
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 Forestry activities / almost certain [15] 

 Forest fire / possible [12] 

 Non-motorized recreation / almost certain [10] 

 Motorized recreation / almost certain [10] 

 

Priority List #3: Moderate Consequences 

 Vandalism / rare [5] 

 

Based on this matrix, mitigation strategies and a timeline have been developed in part two of 

the watershed management plan.  
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Part Two: Watershed Risk Mitigation 
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2.1 Part Two Introduction 
This portion of the Watershed Management Report identifies mitigation strategies to reduce 

the identified risks to water quality within the watershed. It should be noted that Cumberland’s 

watershed is a small watershed within the much larger Comox Lake watershed, for which the 

Comox Valley Regional District is currently completing a detailed and comprehensive watershed 

management plan. As a result there are some activities such as mountain bike recreational use 

that will be duplicated to a certain degree in the two reports.  

 

This plan represents the first step in the multi-barrier approach of maintaining the source with 

the end goal of providing the best possible water quality. The multi-barrier approach includes: 

 Source Protection: protecting the raw water quality 

 Treatment: ensuring the best possible treatment for the water quality at the best cost 

 Maintenance: securing distribution of treated water 

 Training: ensuring that operators are up-to-date on their certifications  

 Emergency Response: planning for potential natural and man-made unexpected 

negative impacts on the watershed 

 Monitoring: performing regular and adequate monitoring 

 Community Engagement: informing the public of any changes to the water quality or 

quantity and working with landowners in the watershed 
 

Risk reducing strategies in this report included only some of the barriers listed above: source 

protection, emergency response planning, monitoring and community engagement.  

 

2.2 Completed Risk Management Initiatives 
The Village of Cumberland has been undertaking some initiatives concerning protection of their 

watershed prior to the development of this plan. These initiatives include the following: 

 Increase public awareness through education, website page information, and 

increased signs in the watershed, and signage at key locations such as the parking lot 

at the Cumberland Recreation Institute where many recreationalists start from when 

heading onto the trails.  

 Continue to engage stakeholders in the watershed and work towards the goals of 

minimizing disturbance and reducing human impact on the Village’s drinking water. 

There have been discussion with one of private managed forest companies about 

having the Village hire a third party forestry consultant to review their harvesting 

plans including impacts on the Village’s water supply.  

 



Watershed Management Plan – Part 2 
 
 
 

Village of Cumberland | 2-3 
 

Figure 2-1 - Photos of Signage Improvements  

  

 
 

 

 

 

 A Land Access Agreement between the land owners, United Riders of Cumberland and 

the Village has been signed, which means the next step is to develop or adopt trail 

standards. 
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 The Village has attempted to engage the Private Managed Forest Land owners that 

own the properties around the Village to ensure that the municipality receives some 

information in regards to upcoming harvesting operations. As noted, hiring a forestry 

consultant is being considered and the companies do present their plans to Village 

Council on a regular basis.  

 The Village is an active participant in the Comox Valley Regional District’s Watershed 

Advisory Group (WAG), and is working with this group towards overall watershed 

protection for the Comox Valley. The Village maintains involvement but is further 

along when it comes to some of the recommendations around trail management. The 

Village, along with Timberwest and the Comox Valley Regional District, were issued a 

Hazard Abatement Order from Island Health in August 2015. Tetra Tech EBA was 

commissioned to draft a response. This report contains options for mitigating the 

potential for erosion from the banks of Perseverance Creek into the Comox Lake 

watershed. No options have been decided upon, however ongoing monitoring of the 

situation will be required by the Village at the minimum. 

 Emergency contact information has been posted at all of the dams in the water supply 

system.  

 A Well Head Protection Plan (see Appendix F) was been developed in 2013 that 

included a locked kiosk structure, to prevent direct access to the well head by 

pedestrian and cycle traffic. In addition, to reduce the potential of surface water 

incursion, it was necessary to raise the grade around the well by a minimum of one 

metre, and to slope it outward to promote drainage of rainfall and snowmelt away 

from the well head. The restrictive covenant of the park, in which the well is located, 

requires below ground or low profile infrastructure components. Therefore, the well 

head has been completed with a pitless unit for underground connection to the water 

system, such that only the kiosk is visible at surface. Additionally, the electronic 

control system, which has been installed as part of the well development program, 

includes an auto dialer that will be enacted in response to various faults or 

emergencies. 

 Village has assembled a Structural Protection Unit, and evacuation plan and an 

effective Emergency Operation Centre plan. The SPU is a mobile warehouse of 

specialized equipment to deal with wildfire interface fires.  

 Cumberland’s Water Conservation Bylaw (https://cumberland.ca/water-conservation-

bylaw/ )is clear on effective dates of stages and restrictions, which could be adjusted 

for implementation anytime. The penalties are also clear on fines for contravening a 

bylaw.  

https://cumberland.ca/water-conservation-bylaw/
https://cumberland.ca/water-conservation-bylaw/
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 When the forest fire risk is too extreme the Fire Department has closed the trails to 

the public, although, at times the public have been the first to report early signs of a 

forest fire and actually helped with the early intervention of a potential catastrophe. 

At the July 2015 Council meeting, staff put forward a recommendation to add an 

additional two hour of evening patrols to Village-owned forest. 

 The Village has updated its Official Community Plan. There are relevant water sections 

in under the Part C: Land Use Policy that focus on water. Under 5.5 General Municipal 

Infrastructure – “5.5.1.4 Water Supply In order to maintain long term water quality that is 

protective of public health, recreational activities and forestry activities within the Village 

watershed will be closely evaluated and monitored to minimize potential impacts on water 

quality “ https://cumberland.ca/water-conservation-bylaw/ As well in 5.5.6 Water Policies  

5.5.6 WATER POLICIES  

o 1) Effect the direct management of all recharge areas critical to the maintenance and 

safe function of the Village’s water supply.  

o 2) Continue long range planning for water treatment within the water supply system.  

o 3) Coordinate the expansion of uses and population levels to ensure that adequate 

standards and water capacity levels are maintained.  

o 4) Protect, restore, and where appropriate enhance the natural stream and wetland 

habitats that support fish and wildlife resources.  

o 5) Implement ongoing demand management and education.  

o 6) Implement water cisterns and rain collection program for gardens. 

 Part D Implementation of OCP has protections and guidelines for various development 

permits: 

o Water Conservation  

 a. Development projects should incorporate rainfall capture systems for 

irrigation where feasible  

 b. Development projects should minimize impervious areas and incorporate on-

site integrated stormwater management solutions that maintain pre-

development infiltration rates and site hydrology  

 c. Landscape planting should be designed to reduce water consumption through 

the use of native and drought-tolerant plant species suitable for the growing 

area  

 d. Landscaped areas should be watered by an automatic irrigation system, 

complete with an automated ‘smart’ controller  

 e. High water use turf, sod and lawn are discouraged 

o  https://cumberland.ca/wp-content/uploads/2012/05/Bylaw-990-OCP-Part-D-

Implementation.pdf 

  

https://cumberland.ca/water-conservation-bylaw/
https://cumberland.ca/wp-content/uploads/2012/05/Bylaw-990-OCP-Part-D-Implementation.pdf
https://cumberland.ca/wp-content/uploads/2012/05/Bylaw-990-OCP-Part-D-Implementation.pdf
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2.3 Recommended Mitigation Strategies / “Action Plan”  
The Comprehensive Drinking Water Source-to-Tap Assessment Guidelines, module eight, bases 

implementation of mitigation strategies on the following criteria: 

 Cost  Risk reduction benefit 

 Risk level  Ease of implementation 

 Public health implication  Affected barrier from the multi-
barrier model 

 

Recommended actions should be focused on preventing or reducing harms and not strictly on 

cost. This report did not include cost when considering implementation of strategies and this 

remains an unknown factor for all of the recommendations. The risks identified in Part One are 

tabulated using most of the criteria listed above.  
 

Table 2-1: Risk Inventory Table 

Risk  ranked based 
on points 

Risk Level: 
Probability & 
Consequence  

Public Health Implication Affected 
Barrier(s) 

Earthquake Almost 
certain 

Extreme Water quantity and quality stress Emergency 
Response 

Climate change  Almost 
certain 

Major Water quantity and quality stress Source Protection 

Wildlife Almost 
certain 

Major Introduction of disease causing 
microorganisms & source contamination 

Source Protection 

Forestry activity Almost 
certain 

Major Water quantity and quality stress Monitoring 

Forest fire Possible Major Water quantity and quality stress Emergency 
Response 

Non-motorized 
recreation 

Almost 
certain 

Major Introduction of disease causing 
microorganisms & source contamination 

Community 
Engagement 

Motorized 
recreation 

Almost 
certain 

Major Introduction of disease causing 
microorganisms & source contamination 

Community 
Engagement 

Vandalism Rare Moderate Source contamination Source Protection 

 

Taking each identified risk, an overall action plan has been developed that includes mitigation 

activities and a timeframe for implementation. This plan is subject to both Council and Island 

Health’s approval that these initiatives will satisfy the conditions of a Watershed Management 

Plan. Furthermore, the recommended actions have been formulated consider the completed 

mitigation measures described previously in section 2.2. 
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2.3.1 Earthquake 

An Emergency Response Plan is required of all water systems under the Drinking Water 

Protection Regulation, section 13 (2-5), a water supplier must have an emergency response 

plan in place that includes relevant contact information, outlines procedures and public 

notification steps. The Village’s plan should be expanded to include protocol for emergency 

water tanks, water distribution, emergency water treatment and public awareness to promote 

at-home emergency supply kits.  

 

Mitigation Strategies 

a. Update emergency response plan (complete) 

b. Emergency response training / planning to be maintained 

 

2.3.2  Climate Change 

In the previous two years the Comox Valley has experienced significant rain events and very low 

snow pack levels leading into drought conditions combined with little to no rain in the late 

spring.  These conditions may lead to increased turbidity and or lack of water. The Village will 

therefore need to manage its water resources carefully through effective water conservation 

planning and implementation and continued monitoring of turbidity. 

 

Mitigation Strategies 

a. Continue to monitor water quality including turbidity levels to ensure compliance 
with the requirements for the Surface Water Treatment Objectives (SWTO) including 
a filtration treatment deferral. http://www2.gov.bc.ca/assets/gov/environment/air-
land-water/surfacewater-treatment-objectives.pdf 

b. Implement water conservation measures and strategies as necessary during times of 

extended dry weather. Communicate more clearly with the public that there are 

automatic Stage 1 water restrictions in place, and what this entails.  

c. Develop the Emergency Response Plan further to include the private managed forest 

land owners; specifically around Village access to the watershed during significant 

storm event or emergencies. 

d. Continue to monitor engineered structures that make up the surface water supply 

system during major storm events. Installation of a web camera could assist in the 

monitoring.  

e. Complete an up to date assessment of the Village’s well using the 2015 Guidance 

Document for Determining Ground Water at Risk of Containing Pathogens (GARP). 

http://www2.gov.bc.ca/assets/gov/environment/air-land-water/surfacewater-treatment-objectives.pdf
http://www2.gov.bc.ca/assets/gov/environment/air-land-water/surfacewater-treatment-objectives.pdf
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2.3.3  Wildlife 

The watershed is largely a natural area with typical west coast wildlife. Therefore there is the 

potential for surface runoff to cause pathogenic microorganisms to migrate into the surface 

water supply.  At the present time the Village is completing an update to the long term water 

supply strategy, which will include recommendations for additional treatment measures. 

 

Mitigation Strategies 

a. Continue with the current water quality monitoring program and review and adjust 
if necessary. 

b. Install noise and / or physical barriers to reduce entrance to key raw water sources.  

 

2.3.4 Forestry Activities 

Much of the land within Cumberland’s watershed is owned by private managed forest 

companies.  As such these companies are actively logging their land on an annual basis, 

sometimes within the watershed. For 2015 and in 2016, Timberwest will be harvesting four 

blocks of timber between the upstream side of Stevens Lake and the downhill side of 

Cumberland Creek #2 Reservoir. As a result, Village staff and council have met with 

representatives from the company to discuss these activities and understand harvesting 

practices and the effects if any, on Cumberland’s water supply. 

 

The two private forest landowners in the watershed (Hancock Timber and TimberWest) have 

shown in the past that they are willing to meet with municipal staff and Council to provide 

overviews of their timber harvest plans and are available to answer questions the Village might 

have on these activities, at least as they pertain to the high level overviews. Both companies 

have also indicated that they would be agreeable to working with Village staff to discuss the 

potential affects close proximity logging would have on Village surface water supply.  

 

The key moving forward will be to see if the companies are willing to provide detailed 

harvesting plans, specifically showing potential impact on the Village’s water supply, and 

further, if they will be willing to share those plans far enough in advance to allow for detailed 

analysis and impact, and finally, if the companies are willing to modify the plans based on 

Village feedback.  

 

Through further analysis and modeling by the private forest land companies, the Village staff 

and council are hopeful that the land owners will see the importance of going beyond the 

regulatory requirements imposed by the province and minimize any logging activity that would 

affect drinking water quality. 
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Both private land owners have strict requirements through road use agreements with 

contractors that include the requirement for spill kits, fire extinguishers etc. 

 

Mitigation Strategies  

a. Continue to meet with both Hancock and Timberwest on an annual basis to review 
harvesting and road works plans for the coming year.  Also explore the possibility of 
entering into a Memorandum of Understanding with the forest companies that 
would allow the Village to engage an independent qualified professional forestry 
consultant to review their harvesting plans to ensure minimal impact to the Village’s 
surface water supply (See draft at Appendix G). 

b. Information sharing on a continual basis so that both parties have up-to-date 
information which will assist with operational modifications to mitigate or lessen 
impacts on drinking water quality.  This includes not only harvesting plans, but also 
details on the use of pesticides and herbicides and other harmful products that 
could impact the quality of water. 

c.  Monitor tributaries and streams within the watershed to ensure no sediment is 

entering the surface water supply. 

 

2.3.5 Forest Fire 

The potential for forest fire increases as summers become drier, creating conditions that are 

ideal for sparks to ignite. Fires can be started by lightning or human activity. The best 

prevention for fire in the watershed is to limit human behavior when the conditions are ideal 

for sparks to ignite. According to the BC Wildfire Service, The number of wildfires that occur on 

average every year in British Columbia is around 2,000, with 50% caused by people and 50% 

caused by lightning. The overall goal according to the BC Wildfire Service is to reduce fuel 

loading in wildland areas identified as “high threat” areas and thereby reduce the potential for 

devastating wildfires. 

 

The provincial Wildfire Threat Analysis report produced annually by the BC Wildfire Service has 

little to no data for large swaths of the eastern inland section of Vancouver Island, which 

includes the Cumberland watershed. See Appendix H for map of the 2015 Provincial Wildfire 

Threat Analysis.  

 

This is problematic as this is a planning and prevention tool. The Wildfire Threat Analysis also 

informs the Strategic Wildfire Prevention Initiative (SWPI) when combined with the Wildland 

Urban Interface data to identify areas that may be at risk of damage from wildfires. Under 

https://www.for.gov.bc.ca/ftp/!Project/WildfireNews/PSTA/Provincial_Strategic_Threat_Analysis_PSTA_2015_REPORT.pdf
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SWPI, fuel management is the process of modifying or reducing the amount of forest or 

rangeland fuels to help reduce aggressive wildfire behaviour in interface areas. The Wildland 

Urban Interface is any area where combustible wildland fuels (e.g. vegetation) are found 

adjacent to homes, farm structures or other buildings. For the purposes of the Strategic 

Wildfire Prevention Initiative, using the Wildland Urban Interface, the Village of Cumberland 

consists of areas within two kilometres of a community with a density of between six and 250 

structures per square kilometre. This is highlighted on Map H, Appendix B of the Village’s OCP 

which shows DPA #4 – Wildfire Urban Interface. 

 

Mitigation Strategies  

a. Partner with Cumberland Fire department and the provincial BC Wildfire Service and 

Timberwest and Hancock to include the eastern inland section of Vancouver Island in 

strategic planning for fire suppression and analysis.  

b. Partner with the Cumberland Fire department, Timberwest and Hancock to update the 

Emergency Response Plan to include plans to provide a 72 emergency water supply with 

a fire event that restricts access to the water supply and / or the system.  

c. Partner with the Comox Valley Regional District and the Illegal Dumping initiative to 

clean up the brush that may illegally dumped throughout the watershed, most likely in 

the lower elevation areas.  

d. Have the fire department provide education for the public on causes and risks of forest 

fires. 

e. Trail closures or limited access to the forest lands when fire risk is high. 

f. Continue with additional extreme heat/dry weather patrols by Fire Department of the 

Village-owned forest. 

 

2.3.6 Non-motorized Recreational Use 

Cumberland is becoming a destination for recreational users of the many trails that exist on 

Village land and on private forest lands.  The vast majority of these outdoor enthusiasts respect 

the environment they recreate in and are a great resource in monitoring activities that are 

harmful the environment within the Village’s watershed. 

 

Work has been completed to establish formal agreements between the land owners (including 

private forestry companies and the Village) and the local mountain biking club – the United 

Riders of Cumberland (UROC).  These agreements will help ensure that the trails receive the 

necessary oversight and management to mitigate risks related to drinking water supply 

protection and other factors.  Part of this work includes implementing minimum trails 

standards for maintenance projects on existing trails and construction of new trails.  Such 
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standards will seek to not only ensure public safety, but also ensure trails that are the least 

harmful to the environment and have little impact on the surface water supply.  It is important 

to note that a higher concentration of these trails are situated lower in the watershed and have 

little to no impact on the surface water supply reservoirs.  Refer to the trails map in Appendix A. 

 

Mitigation Strategies 

a. Continue working with UROC and the forest companies on establishing formal 
agreements that will ensure trails receive proper oversight and new trails are 
constructed to a minimum standard (i.e. Whistler Trail Standard. Modify or 
decommission trails that do not meet these standards or are proven to be 
contributing to erosion and sediment in the watershed. 

b. Continue to increase the public awareness of the sensitivity to our surface water 

supply when there is direct contact i.e. humans and dogs swimming in the 

reservoirs, through signage and communication with users groups. 

 

2.3.7 Motorized Recreation  

While the watershed has restricted access through the use of gates, there is activity from time-

to-time related to tree harvesting, the Village crew accessing the surface water supply 

reservoirs, and All Terrain Vehicle (ATV) users that use the established logging roads. Both 

Timberwest and Hancock closely monitor activities on their lands and require contractors and 

private users to complete access agreements (including access agreements with the Village of 

Cumberland).  During tree harvesting activities these companies utilize security to control 

activity onto their lands while the access gate is open.  Village crews frequently access the 

surface water supply and keep a close eye on the gates and who is in the watershed. 

 

Mitigation Strategies 

a. Continue to closely monitor turbidity levels in the surface water supply. 

b. Continue to increase awareness of the protection of the surface water quality 

through signage and communication with user groups, specifically ATV users. 

c. Continue communication with the private managed forest land companies on issues 

concerning access to both Village and private managed forest land properties. 

2.3.8 Vandalism 

While a rare occurrence, vandalism does happen and measures should be in place to handle 

intention risks to the watershed. The dam in Cumberland was intentionally vandalised with the 

removal of stop logs, effecting flooding the lower part of the watershed and losing millions of 

litres of water in the summer of 2008.  
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Mitigation Strategies 

a. Increased security and monitoring of the supply system - Install web camera 

b. Introduce additional enforcement measures with bylaws specific to the Villages 

water supply system.  
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2.4 Action Plan  
Mitigation strategies were placed in an Action plan spreadsheet (Appendix I) and summary of 

the activities indicate that the below listed initiatives are recommended. The suggested 

timelines below are based on the recommendations of Module 8 of the Comprehensive 

Drinking Water Source to Tap Assessment Guideline, and are subject to approval by the Village 

Council and adequate funding availability. 

 

Table 2-2: Action Plan Summary 

 

Strategy Addresses Initiate Complete Priority Responsibility 

Update Emergency 
Response Plan  
 

Earthquake 
Climate change 
Forest fire 
Vandalism 

Spring 
2016 

Fall 2016 1st Village of Cumberland 
with Fire Department 

Water quality 
monitoring schedule  

Climate change 
Wildlife 
Forestry activities 
Non-motorized 
and motorized 
recreation 

Summer 
2016 

Fall 2016 2nd  Village of Cumberland 
with Island Health  

Increase public 
awareness 

Climate change 
Non-motorized 
recreation 

Summer 
2016 

On-going 3rd Village of Cumberland  

Annual review; report 
to Council and staff 

Forestry activities Fall 
2016 

On-going  4th  Village, Hancock and 
Timberwest 

Information sharing  Forestry activities Fall 
2016  

On-going  4th  Village, Hancock and 
Timberwest 

Decommission trails Non-motorized 
recreation 

Fall 
2016 

Spring 
2017 

4th  Village, Hancock, 
Timberwest, UROC 

Strategic planning Wildfire Fall 
2016 

Spring 
2017 

4th Village of Cumberland, 
Hancock, Timberwest, 
BC Wildfire Services 

Memorandum of 
Understanding 

Forestry activities Winter 
2016 

Spring 
2017 

5th  Village, independent 
professional forestry 
consultant  

Install web camera Climate change 
Vandalism 

Spring 
2017  

Spring 
2017 

6th  Village of Cumberland  

Clean-up Wildfire Spring 
2017 

Spring 
2017 

7th Village of Cumberland, 
CVRD 

Install noise and/or 
other barriers 

Wildlife, non-
motorized 
recreation  

Spring 
2017 

Fall 2017 8th Village of Cumberland 

Follow-up / Reporting All – updates to 
VIHA 

Annually Annually N/A Village of Cumberland 
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2.5 Conclusion  

The following steps are recommended to implement the watershed management plan: 

 Review report with Council and staff to agree upon timeframe, ease of implementation 

and budget. 

 Confirm the priority ranking with Council and staff. 

 Initiate the mitigation actions as outlined in the Action Plan spreadsheet. For example: 

1. Update of an emergency response plan, in conjunction with the Fire department. 

2. Liaise with the Vancouver Island Health Authority regarding water quality 

monitoring schedule for tributaries. 

3. Consider the hire of summer students to develop public awareness campaigns. 

4. Continue communications with forestry companies, including the development 

of a Memorandum of Understanding.  

5. Install web camera (s) and additional barriers.  

6. Complete a new assessment of the Village’s well using the GARP guidelines. 

 Update / review the plan annually and report on the success of mitigation measures, 

including reporting out to stakeholders and VIHA. 
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Appendix A: Mountain Bike and Trail Map  
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Appendix B: Perseverance Watershed Boundaries map 
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Appendix C: Perseverance Watershed Contours map 
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Appendix D: Press Release – Land Use Agreements 

  



 

 

                                 

 

News Release 
For immediate Release 
January 5, 2016 

Cumberland Trails Agreement Finalized 
 

Cumberland, BC – The United Riders of Cumberland (UROC), Village of Cumberland, TimberWest Forest Corp., 

and Hancock Forest Management are excited to announce that a land access agreement has been reached to 

formally allow non-motorized recreation on private managed forest lands adjacent to the Village of 

Cumberland.  

This progressive and multi-faceted agreement not only authorizes public recreation on private and public 

forest lands south of the Village, but gives the private landowners the opportunity to better communicate and 

manage risks associated with people recreating on their land.   

“This agreement represents the collective efforts of all parties involved and demonstrates what can be 

achieved through collaboration,” said Mike Manara, UROC President.  “I am proud of the UROC board for their 

dedication to this project and the commitment to making mountain biking a legitimate industry in our 

community.  We are stoked to put Cumberland and our amazing trails on the map!  I would also like to thank 

the Village of Cumberland for their support in this endeavour, as well as all the volunteers that have 

contributed to our trail network over the years – you know who you are and we thank you!" 

 “Completion of this project is a very positive step,” said Domenico Iannidinardo, Chief Forester and VP 

Sustainability for TimberWest. “Years in the making, this agreement provides for legitimate access to 

mountain bikers and recreationists to enjoy a series of trails over multiple ownerships.   Much credit must go 

to UROC and the Village of Cumberland for their efforts in bringing this agreement together.” 

“Hancock Forest Management endeavors to give back to the communities that surround our managed forest 

lands and a Trails Agreement gives us an opportunity to do that,” said Matthew Merritt, Forester for Hancock 

Forest Management.  “We are excited to move forward, working with the bike club to ensure a safe and 

sustainable use of the Valley's resources.”    

For the Village of Cumberland, the agreement helps to move forward Council’s goal of improving recreation 

opportunities in the community. 

“Trails mean so much to our community from both a quality of life perspective, as well as an economic driver,” 

said Mayor Leslie Baird.  “The parties know that working forests and trail-based recreational can be 

compatible land uses and that everybody – including residents of the Village – will benefit from this 

collaborative agreement.”    

Under the terms of the agreement, UROC will take on key trail management and maintenance responsibilities 

for the approximately 70km Cumberland trail network, while also continuing to work in partnership with local 

trail builders and other stakeholders.  UROC will be working closely with the Village of Cumberland and private 

https://hancockrecreationnw.com/


 

 

landowners on several trail infrastructure projects, including new trailhead information kiosks and the 

replacement of bridges over important stream crossings.  Next up, UROC will be completing an inventory of 

the trail network to determine trail maintenance priorities and confirming trail difficulty ratings.  

Over time visitors to the area can expect to see upgraded trail signage, improved route information, and 

consistent and proactive trail maintenance. 

 
Media Contacts:  
 
For the United Riders of Cumberland: 
Mike Manara, President 
250-702-1143 
 
For the Village of Cumberland:  
Leah Knutson, Manager of Recreation 
250-336-3017 (January 6th – 14th) 
or 
Kevin McPhedran, Parks and Outdoor Recreation Coordinator  
250-336-3012 (after January 15th)  
 
For TimberWest Forest Corp.: 
Steve Lorimer 

250-416-9294 

 

For Hancock Forest Management: 
Brian Carmichael, Communications Director 

617-663-4748 

 

Backgrounder: 

 The United Riders of Cumberland is a Cumberland-based registered society that organizes events, 

group rides and other activities for mountain bikers of all ages and advocates for trails on behalf of all 

users.  UROC requests that all trail users consider becoming members of the organization to assist the 

club in its new role in trail management. Check out www.unitedridersofcumberland.com for more info, 

or search them on Facebook for updates and trail notices.  

 TimberWest is Western Canada’s largest private timberland company with 325,400 hectares / 804,200 

acres on Vancouver Island and leads the coastal industry in the growing and harvesting of second-

growth timber. The Company is a leader in sustainable forest management and is committed to 

Vancouver Island communities.  

 Hancock Forest Management manages timberlands for large private investors.  Hancock Forest 

Management is a wholly owned subsidiary of Hancock Natural Resource Group (HNRG), providing 

property management services for HNRG investor-owned properties.  The Company manages 

nearly 6.8 million acres of timberland globally.  In the Northwest Division, Hancock manages land in 

Washington, Oregon, California and British Columbia. 

http://www.unitedridersofcumberland.com/


 

 

 The Village of Cumberland will continue to maintain trail management responsibilities for trails in the 

Cumberland Community Forest, Coal Creek Historic Park and other Village parks and trails with the 

support of UROC and other stakeholders.  UROC will take on primary trail management responsibilities 

on the 193 ha of Village-owned lands in the Perseverance and Cumberland Creek watersheds. 

 

 
 

Photo Credit: Dave Silver Photography 
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Appendix F: Wellhead Protection Plan  

  



























Appendix I

PW1 Well Log





Appendix II

McElhanney Well Development Drawings 102 & 106



McElhanney Consulting Services Ltd.
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Appendix III

Photos of Pitless Installation and Well Head Completion



1

GUITON ENVIRONMENTAL CONSULTING

Photo 1 Initial well head excavation in preparation for installation of pitless unit 
 

 

 
Note: Disturbance of original bentonite surface seal around well casing in excavation. 



2

GUITON ENVIRONMENTAL CONSULTING

Photo 2 Re-establishment of bentonite surface seal. 
 

 

 
Note:  Bentonite surface seal is placed and compacted by hand at the base of the excavation below the installed pitless unit. 



3

GUITON ENVIRONMENTAL CONSULTING

Photo 3 Pitless Unit installed over well casing 
 

 
 
Note: Bags of bentonite at top of excavation in preparation for placement of surface seal around the pitless unit 



4

GUITON ENVIRONMENTAL CONSULTING

Photo 4 Re-establishment of bentonite surface seal to ground surface around pitless unit 
 

 
 
Note: Plastic culvert has been placed over pitless unit to house and maintain integrity of the bentonite surface seal 



5

GUITON ENVIRONMENTAL CONSULTING

Photo 5 Bentonite surface seal being installed around pitless unit 
 

 
 
 



6

GUITON ENVIRONMENTAL CONSULTING

Photo 6 Completed well head area 
 

 
 
Note: Secure well head kiosk. Ground surface around well head has been raised and then graded away from the well. 
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Appendix G: Draft MOU with Forestry Companies 

  



Memorandum of Understanding 

I. Purpose: 

This  Memorandum  of  Understanding  establishes  the  guidelines  for  consultation  and  collaboration 

between  the  Village  of  Cumberland  and  Hancock  Timbre  and  Timberwest  with  respect  to  forestry 

activities within  the watershed  of  the  Village’s  drinking water  supply.  The  area  considered  to  be  the 

watershed is as per the map attached to this MOU. 

II. Background: 

The  Village  of  Cumberland  has  been  drawing  potable  water  from  the  Perseverance  Creek  and 

Cumberland  Creek  watersheds  since  the  early  1900s.  Much  of  the  land  comprising  these  two 

watersheds  is privately owned forest  land, with a significant portion outside of  the Village’s municipal 

boundary. Active  logging  is  ongoing  in  the watershed,  and  these  activities  can produce more  erosion 

which  results  in  higher  turbidity  in  the  drinking water  supply,  and  this  increased  risk  to  Cumberland 

residents. 

III. Consultation: 

The parties to this MOU agree to consult on a regular basis, with the following key milestones triggering 

consultation: 

a. The Village conducting construction or maintenance works on the existing water system 

within any private forest lands. 

b. The forestry companies planning harvesting within or adjacent to the water shed. 

c. Annually 

 

IV. Forestry Practices: 

The parties to this MOU agree to the following practices within the Village of Cumberland drinking water 

supply watershed: 

a. All watercourses will retain an unlogged buffer of a minimum of 50 m. 

b. Road deactivation after harvesting to be conducted to current best management practices. 

c. Selective logging preferred 

 

V. Duration: 

This MOU is at‐will and may be modified with the mutual consent of the authorized individuals of the 

Village of Cumberland, Timberwest and Hancock Timber. Once signed by authorized officials of all 

groups, this MOU will begin [Month Day, Year] and remain in effect until [Month Day, Year]. 

 

VI. Effective Date and Signature 
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Appendix H: Map of 2015 Provincial Wildfire Threat Analysis 
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Date: February 24, 2016

Produced By: janaylor
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Data Sources and Notes:Data Sources and Notes:

The Provincial Strategic Threat Analysis (PSTA) 2015 Fire Threat Analysis Component primary data inputs include:

•  BC Forest Vegetation Inventory                                   •  Historical Wildfire Points > 4 Hectares

•  Provincial Digital Elevation Model (DEM)                    •  BC Fuels Layer

•  90th Percentile Fire Weather

For the purpose of the PSTA the Wildland Urban Interface Area is defined as the 2 kilometer (km) buffer from areas with a

structure density of >= 6 structures/km . The 1 km buffer is derived from areas with a structure density of < 6 structures/km .

Structure density was primarily derived from AddressBC information from the Integrated Cadastral Information Society and

was supplemented with TRIM and other local data.

2

All layers were derived using 50 meter raster analysis.

2

http://bcwildfire.ca/Prevention/ 
For more information on the PSTA please visit the Prevention page on the BC Wildfire Service website

Highway
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Appendix I: Action Plan 

 



Identified Risk  Level of Impact / Consequence Level of Probability / Likelihood
Likelihood x Consequence 
Priority Ranking (1 ‐ 25 
points)

Mitigation strategy Responsible Status

spring 2016 summer 2016 fall 2016 winter 2016/2017 spring 2017 

Earthquake Extreme Almost certain  25
Emergency response plan developed further to include procedures for securing a 72 hour water

supply

Village of Cumberland Needs updating 

Climate change Major Almost certain  15
Water Conservation Bylaw #807  Village of Cumberland Enacted in 2005; automatic Stage 1

restrictions May 1st
Bylaw #807 May 1st

Water conservation as necessary during times of extended dry weather: increase advertising to

water users  

Village of Cumberland Needs increased focus Increase public

awareness

Emergency response plan developed further to include the private managed forest land

owners; specifically around Village access to the watershed during significant storm events or

droughts

Village of Cumberland in agreement with

private forest land management

companies

Needs updating 

Water quality monitoring schedule of streams and tributaries to monitor turbidity and

microbiological organisms 

Village of Cumberland in agreement with

Island Healthy about the frequency of

testing

Turbidity meter installed 2008 and

computerized monitoring installed 2010

Infrastructure monitoring of engineered structures that make up the surface water supply

system during major storm events: install web camera 

Village of Cumberland  New installation Install web camera

Well assessment using the new GARP guidelines Village of Cumberland  To be scheduled Well assessment

Wildlife and fowl Major Almost certain  15

Water quality monitoring schedule of streams and tributaries to monitor turbidity and

microbiological organisms 

Village of Cumberland in agreement with

Island Healthy about the frequency of

testing

Turbidity meter installed 2008 and

computerized monitoring installed 2010

Install noise and/or other barriers to prevent access to key surface waters Village of Cumberland  New installation

Forestry activities Major Almost certain  15

Water quality monitoring schedule of streams and tributaries to monitor turbidity and

microbiological organisms 

Village of Cumberland in agreement with

Island Healthy about the frequency of

testing

Turbidity meter installed 2008 and

computerized monitoring installed 2010

Annual review of harvesting and road works plans  Village, Hancock and Timberwest  To be initiated Annual review

Memorandum of Understanding to ensure minimal impact to our surface water supply Village, independent professional

forestry consultant 

To be initiated MoU MoU

Information sharing: harvesting plans, details on the use of pesticides and herbicides and other

harmful products that could impact the quality of water

Village, Hancock and Timberwest To be initiated Info sharing

Forest fire Major Possible 12
Emergency response plan developed further to include procedures for securing a 72 hour water

supply

Village of Cumberland, Fire Department Needs updating 

Work to include the eastern inland section of Vancouver Island in strategic planning for

fire suppression and analysis

Partner with Cumberland Fire

department and the provincial BC

Wildfire Service and Timberwest and

Hancock 

New discussion

Clean up the brush that has been illegally dumped throughout the watershed Partner with the Comox Valley Regional

District and the Illegal Dumping initiative 

New discussion Clean‐up

Non‐motorized recreation Major Almost certain  10

Water quality monitoring schedule of streams and tributaries to monitor turbidity and

microbiological organisms 

Village of Cumberland in agreement with

Island Healthy about the frequency of

testing

Turbidity meter installed 2008 and

computerized monitoring installed 2010

Modify or decommission trails that don’t meet these standards or are proven to be contributing

to erosion and sediment in the watershed

Village, Hancock, Timberwest, UROC Continuation of Land Access Agreement

Continue to increase the public awareness of the sensitivity to our surface water supply when

there’s direct contact i.e. humans and dogs swimming in the reservoirs, through signage and

communication with users groups

Village of Cumberland  Continuous Increase public

awareness

Install noise and/or other barriers to prevent access to key surface waters Village of Cumberland  New installation Install barriers Install barriers

Motorized recreation Major Almost certain  10

Water quality monitoring schedule of streams and tributaries to monitor turbidity and

microbiological organisms 

Village of Cumberland in agreement with

Island Healthy about the frequency of

testing

Turbidity meter installed 2008 and

computerized monitoring installed 2010

Continue to increase the public awareness of the sensitivity to our surface water supply when

there’s direct contact i.e. humans and dogs swimming in the reservoirs, through signage and

communication with users groups

Village of Cumberland  Continous  Increase public

awareness

Continue communication with the private managed forest land companies on issues concerning

access to both Village and private managed forest land properties

Village, Hancock, Timberwest Continous 
Info sharing 

Vandalism Moderate Rare 5
Infrastructure monitoring of engineered structures that make up the surface water supply

system during major storm events: install web camera 

Village of Cumberland New installation  Install web camera

Emergency response plan developed further to include procedures for securing a 72 hour water

supply

Village of Cumberland Needs updating 

General N/A N/A N/A
Update the protection plan and report out on completion of goals / mitigation measures. Village of Cumberland To be initiated Annual report /

update

Install barriers

Strategic planning

Priority Timeframe

Update Emergency Response Plan 

Update Emergency Response Plan 

Water quality monitoring schedule

developed

Water quality monitoring schedule

developed

Decommission trails

Water quality monitoring schedule

developed

Update Emergency Response Plan 

Water quality monitoring schedule

developed

Update Emergency Response Plan 

Water quality monitoring schedule

developed




