
Strathcona 
REGIONAL DISTRICT 

STAFF REPORT 

DATE: January 20, 2020 FILE: 0550-04 Board 

TO: Chair and Directors, 
Regional Board 

FROM: David Leitch 
Chief Administrative Officer 

RE: UTILITIES OPERATION REQUEST - BROWN'S BAY RESORT 

PURPOSE/PROBLEM 
To consider information regarding the establishment of service areas for existing water and sewer 
systems lOcated at Brown's Bay in Electoral Area A. 

EXECUTIVE SUMMARY 
At its January 15, 2020 meeting the attached report was considered by the Electoral Areas 
Servicers Committee at which time the following recommendation was made: 

Whalley/Leigh: EASC 20/20 

THAT the Committee recommend that water and sewer service area bylaws for the Brown's Bay 
resort area be prepared for further consideration. 

The water and sewer systems at Brown's Bay have been built to serve future resort development 
at that location and have been independently evaluated by the Regional District's engineering 
consultants to confirm that they meet all design requirements and operational specifications. The 
next step in the process would be the preparation of bylaws to determine the precise areas that 
will benefit from the services, the method(s) for fairly distributing costs to local ratepayers, and 
the process for adopting the bylaws once the financial questions have been resolved. 

The provision of services to its constituents is a core function of the Regional District. The actions 
outlined below are offered in support of the Committee's recommendation. 

RECOMMENDATIONS 

1. THAT the report from the Chief Administrative Officer be received. 

2. THAT bylaws to establish water and sewer service areas for the Brown's Bay resort area be 
prepared for further consideration. 



David Leitch 
Chief Administrative Officer 

Staff Report — Brown's Bay Water and Sewer Services Pacie 2 

Respectfully: 

Prepared by: T. Yates, Corporate Services Manager 

Attachments: Copy of January 10, 2020 report to Electoral Areas Services Committee 



Strathcona 
REGIONAL DISTRICT 

STAFF REPORT 

DATE: January 10, 2020 FILE: 0540-O4EASC 

TO: Chair and Directors, 
Electoral Areas Services Committee 

FROM: David Leitch 
Chief Administrative Officer 

RE: BROWN'S BAY RESORT SERVICE AREA/OPERATION OF UTILITIES REQUEST 

PURPOSE 
To consider investigating the feasibility of establishing water and sewer services for the Brown's 
Bay area based on the full analysis report provided. 

EXECUTIVE SUMMARY 
Brown's Bay Resort Holdings owns and operates a water system and is improving upon a sewer 
system as part of the expansion approved by the Regional District. The resort is exploring 
administrative options for its systems as part of the development process and has requested that 
the SRD establish a water and sewer service area and take over the assets for the operation of 
the utilities. The Strathcona Regional District may by bylaw establish water and sewer service 
areas, however, currently no service areas are associated with the lands. 

At it's April 10, 2019 meeting, this committee considered a report on the request to consider the 
take over and operation of the Brown's Bay Resort water and sewer systems. The committee 
made the following recommendation: 

Whalley/Leigh: EASC 76/19 

THAT the Committee recommend that a full analysis of costs and cost recovery be 
prepared for the proposed Brown's Bay water and sewer services. 

Brown's Bay Resort Holdings in partnership with MSR Solutions prepared a report summarizing 
the proposed systems and their operations as well as justification for service areas and the steps 
they foresee to transfer the assets to the SRD. This report identifies costs to be undertaken by 
Brown's Bay as a condition of the transfer of assets, as well as a cost recovery plan which 
addresses the concerns of staff regarding emergency services and associated costs, long-term 
maintenance and replacement costs, and reserve funding for future expansion. 

The report was reviewed by McElhanney Engineering who provided a letter of endorsement. The 
review focused on the technical assessment and cost estimates for operation and maintenance. 
It was concluded that both the assessment of present and future demands is in line with current 
practice guidelines and experience of measured flows for water and sewerage at Brown's Bay. 
McElhanney is of the opinion that the cost estimates are reasonable and that the suggested user 
fees are within generally accepted practice but that is may be prudent for the SRD to review actual 
construction costs as there is only a 10% contingency with no allowance for inflation. 
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DaviEl Leitch 
Chief Administrative Officer 

Staff Report — Brown's Bay Resort Service Area/Operation of Utilities Request Paqe 2 

The provision of services that benefit local ratepayers is a core function of the Regional District. 
The process of establishing a service includes the investigation of its viability to ensure that all 
costs are covered by those who would benefit from its operation. With the submission of this 
report and the endorsement of an independent firm, it is staff's opinion that these concerns have 
been addressed. With support from this committee, investigation into the feasibility of creating the 
aforementioned services and a report supporting these services would be the next rational step. 

Recommendations 

1. THAT the report from the Chief Administrative Officer be received. 

2. THAT the Committee recommend that water and sewer service area bylaws for the Brown's 
Bay resort area be prepared for further consideration. 

Prepared by: J. Humphreys, Environmental Services Coordinator 

Attachments: McElhanney Engineering report review letter 
MSR Solutions Summary of Brown's Bay Resort Holdings Utilities 
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July 30, 2019 

 
Our File: 2221-48780-00 
SRD File:  
 
Strathcona Regional District 
301 – 990 Cedar Street 
Campbell River, BC, V9W 7Z8 
 
Attention:  Jesse Humphreys 

Environmental Services Coordinator 

RE: BROWN’S BAY RESORT SERVICING REPORT REVIEW 
As requested, McElhanney has reviewed the report prepared by MSR Solutions Inc., titled: “18-397 Brown’s Bay 
Resort – Justification for SRD Service Areas (DRAFT)”. The report is dated, June 26, 2019. The intent of the report 
is to outline the existing municipal systems for sewer and water at the Brown’s Bay development and provide a 
framework for the SRD to consider acquiring ownership of the assets and maintaining them under a special 
Service Areas and Transfer of Assets Agreement. 

The review has been limited to the technical scope of the report and does not purport an opinion on the 
requirement for a service area. Still, there is president setting examples of developments such as Brown’s Bay 
that have remained independently owned for years and are now experiencing difficulties in both the 
maintenance and operation of their systems. The Watutco Water System (Pacific Playgrounds and adjacent land 
owners) is a perfect example of an independently owned water system that requires upgrades that can not be 
afforded by the water utility, as they have limited financial resources to raise capital and or levy for additional 
capital works. 

Regarding the report, the review focussed on the technical assessment and provided cost estimates for 
operation and maintenance. It is concluded that both the assessment of present and future demands is in line 
with current practice guidelines and experience of measured flows for water and sewerage at the Bay. The 
systems are either fully built (water system) or designed and planned for construction (sewer) in the near future. 

The cost estimates are reasonable and the suggested annual user fees are within generally accepted practice. In 
review of the cost estimates, only 10% contingency is carried with no allowances for inflation, as some of the 
infrastructure is yet to be purchased and installed. It may be prudent for the SRD to review actual construction 
costs with Brown’s Bay as all materials and labour were paid by the Resort to construct the works that are in 
place. Again, replacement costs should carry some allowance for inflation. 

Overall, the report captures the overall municipal servicing requirements for the Bay as has been constructed 
and includes a detailed description of the work yet to be completed as it relates to the sanitary sewer system. A 
small number of clarifications were requested of MSR solutions, especially as it relates to their calculation of 
required fire flows and the capacity of the system to deliver such. As a result, the availability of delivering up to 
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Campbell River, BC 
Canada V9W 3A2 

Tel 778 560 2001 
Fax 855 407 3895 
www.mcelhanney.com 
 

 

3000 l/min is in line with general rural practice for fire flows where no fire department or a volunteer fire 
department may exist.  

In addition, McElhanney has direct experience with Core Water Management Limited and the Brown’s Bay 
systems and they have qualified, professional staff that have exemplified knowledge of such systems and their 
record of high-quality water at the Bay is to be commended. 

Based on the above commentary, it is recommended to accept the Report from MSR Solutions with respect to 
its technical and financial information regarding the Brown’s Bay Sewer and Water Systems. 

Yours truly,  
McELHANNEY CONSULTING SERVICES LTD. 

 

 

Mark DeGagné, PEng – Contract  
mdegagne@mcelhanney.com 
Phone: 778-560-2001 

Cc: file 
 MSR Solutions 
 Brent Hollink, Brown’s Bay 
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Prepared for: 

Brown’s Bay Resort Holdings Ltd. 
15021 Brown's Bay Rd 
Campbell River, BC V9H 1N9 
 
 
 
 
 
 
Prepared by:        
 
 
 
 
 
 
 
 
 
 
 
 
Mike Seymour, AScT, Eng.L. 
Principal 
Email: mike@msrsolutions.ca 
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1. Introduction 
Brown’s Bay Resort Holdings (BBRH) is located approximately 20 km north of Campbell River, as shown in Figure 

1. The resort consists of a marina with a restaurant, seasonal campgrounds, including year-round cabin 

accommodations, and single-family homes. BBRH has planned to establish a 45-lot subdivision within the 

property. MSR Solutions Inc. (MSRS) has been retained by BBRH to review administrative options for their water 

and sewer systems. Among the options proposed is for the Strathcona Regional District (SRD) to acquire the 

system and assume responsibility for its future operation and management through the creation of Service Areas 

and Transfer of Assets Agreements, based on a self-sustaining cost charge, which is also, not burdensome to 

residents. 

 

Figure 1: Site Location 

2. Background 

2.1. Existing Development 

BBRH has constructed works in accordance with a Preliminary Layout Approval (PLA) issued by the Ministry of 

Transportation and Infrastructure (MoT).  As a condition of the final approval for the 45-lot subdivision, water and 

sewer services must be installed as approved by the various Regulatory Authorities.  

The development is serviced by community septic tanks (Class D effluent) discharging to the environment through 

two marine outfalls. There are existing Permits issued by the Ministry of Environment (MoE) for the sewage 

treatment and outfall disposal systems, however, a minor amendment is being proposed as an interim step until 

a Registration, under the Municipal Wastewater Regulation (MWR), for the entire development is accepted. It is 

proposed that a Section 219 Covenant be applied to 20 lots in order to prohibit issuance of building permits until 

such time as the Registration is complete. This, along with the creation of Service Areas for water and sewer with 

the SRD, will allow for the subdivision to be finalized and registered with Land Titles. 

 

Campbell River 

Brown’s Bay Packing Plant (Fish 
Processing Plant) 

Brown’s Bay Marina 

Lake on Hunt Creek 

Courtenay 

Comox 

Powell River 
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BBRH supplies drinking water to the resort and local community, as well as the Brown’s Bay Packing (fish 

processing) Plant. In 2014 McElhanney Consulting Services Ltd. reviewed the condition of and prepared an 

upgrade plan for the existing water system, including both treatment and distribution. The upgrade works were 

completed and are operational. The water system has been installed in accordance with a Construction Permit 

issued by Island Health (VIHA).  There are currently four client entities (fish plant, marina, campground, and strata 

subdivision) using the water system.   

The creation of a subdivision has raised questions about the future governance and operation of the water and 

sewer systems. One option being considered is to hand over the system to local authorities by creation of Service 

Areas as allowed by Regional Districts.  This report addresses the various water and sewage uses, and apportioned 

flows, which would allow for the creation of Service Areas by the SRD. 

An alternative to the establishment of a water Service Areas governed by the SRD would be the award of a 

Certificate of Public Convenience and Necessity (CPCN).  This will require rejection of the Service Area concept 

by the SRD.  

2.2. Creation of a Section 219 Covenant 

Section 219 of the Land Title Act (or a Section 219 Covenant) allows for the SRD to restrict the building on 

properties until the requirements of the covenant are addressed.  It is proposed to restrict issuance of building 

permits on the Phase II 20 remaining lots to allow for registration of the Subdivision.  The Covenant will remain in 

place until the MWR registration authorizing the increased flow and new outfall location is finalized. This will 

ensure that the permitted discharge at the current outfalls is not exceeded. The covenant will preclude issuance 

of building permits for the encumbered lots yet allow for the collection of service fees for the water and sewer 

systems to ensure the financial viability which is critical for the utilities.  

As the SRD would be the covenant holder, it could restrict the development until Brown’s Bay completes works 

as required by the Ministry of Environment under the Registration Authorization. 

3. Sewer System 

3.1. Existing Sewer System 

The existing sewer system at BBRH includes two gravity collection systems that each feed septic tanks with 

independent marine outfall discharge systems, as per the MoE Permits. The marina is currently not attached to 

the sewer system and uses a separate means of removing sewage, albeit there is a Permit. These systems are 

divided into three zones. Zone I includes the upper RV park, cabins, and 17 existing single family homes. Zone II 

includes the middle and lower RV park, clubhouse, and ancillary facilities. Zone III includes the marina, restaurant 

and commercial uses. The zones and their outfalls can be seen in Figure 2. 
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Figure 2: Catchment Areas for BBRH 

A summary of the effluent discharge systems is presented in Table 1. 

Table 1: BBRH’s current discharge systems  

Zone I Treatment Discharge 

• 26 RVs (upper) 

• 7 cabins 

• 17 Single family homes 

Septic storage: 72 m3  (15,800 Impg) 
 

+ additional 82 m3 (18,000 Impg) septic 
tank and 45 m3 (10,000 Impg) 

equalization tank 

Discharge under Permit #: PE8876 
(Northern outfall) 

 
Outfall permit: 29 m3/d (6,380 Impgd) 

Zone II Treatment Discharge 

• 40 RVs (lower and 
middle) and Yurts 

• Ancillary facilities 

• Club House 

Septic storage: 72 m3 + 3.2 m3 = 75.2 m3 
(15,500 Impg) 

Discharge under Permit #: PE8876 
(Southern outfall) 
 
Outfall permit: 15 m3/d (3,300 Impgd) 

Zone III Treatment Discharge 

• Marina 

• Restaurant 

• Commercial uses 

The sewage is currently discharged to an 
on-shore holding tank for periodic hauling 
offsite 

No discharge into environment 
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3.2. Proposed Development 

A 45-lot subdivision (including the 17 existing single-family units) is proposed and is subject to final approval by 

the MoT. The build-out will be done in three phases. During the first phase of the development, eight new homes 

will be added and will be allowed to discharge to the Zone I sewer system, which is to include the 17 existing 

homes. The remaining 20 homes will be subject to a Section 219 Covenant to preclude issuance of building permits 

until a Municipal Wastewater Registration is authorized. At the second phase, the covenant will be removed and 

up to 20 new homes will be added to the sewer system in Zone I. In the third and final phase, the required works 

include a new outfall located under the marina docks, as well as any treatment improvements to the current septic 

tank (which provides Class D effluent). 

In summary, at the maximum build-out the development will include: 

• Marina and restaurant; 

• 45 lot subdivision (including 17 existing homes); 

• 60+ RV sites and Yurts; 

• 7 cabins; 

• Club house; and 

• Ancillary facilities 

To better handle the increase in Zone I wastewater in Phase I, sewage will be pumped up to a new equalization 

tank and septic tank being installed on the south side of Brown’s Bay Road, approximately 20 m to the east of 

Amber Lane turn off.  

Sewage is collected by the existing gravity sewer system for existing foreshore homes and the RV park.  It is 

directed to a new lift station adjacent to the existing northern outfall.  The sewage is pumped through a common 

force main, which also serves upper homes on grinder effluent pump systems to convey sewage to the treatment 

facilities. The treatment plant will consist of a 45m3 equalization tank with a duplex pump system that will dose 

to an 82m3 septic tank with effluent filtration.  Area is provided for future flows above 100 m3/day, when the 

requirements for secondary effluent treatment are required under the Federal Wastewater Systems Effluent 

Regulations (WSER). 

Effluent will be conveyed along an outfall pipe, with a temporary connection to the existing concrete septic tanks 

and marine outfall.  These existing works are in fair to good condition and will be removed in the second phase, 

when the outfall is routed under the marina in accordance with the proposed MWR Registration.  

Automated flow monitoring and control will limit the daily discharge to the permitted allowance and accomplish 

flow equalization over several days during periods of peak resort occupancy. 

The addition of all homes planned for the second phase will cause effluent discharges to exceed the current Permit 

maximum flow rate. MSR is preparing an application for registration under the Municipal Wastewater Regulation 
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to authorize the projected flows from full development. The proposed WWTP EQ tank will allow for storage of 

effluent during peak times (long weekends, fishing derbies, maximum summer occupancy) so as to not exceed the 

permitted allowance until the new Registration is authorized. 

3.3. Works Under Existing Sewage Discharge Permits 

There are currently two Permits (See documentation in Appendix A) serving the development with 3 points of 

discharge. 

• Permit PE-8011 for the Commercial properties will remain until a new Registration combines all 

discharges. 

• Permit PE-8876 is for all other uses including connected homes, cabins, RV’s, Yurts and ancillary 

buildings.  A minor amendment is being sought to address the source of flows to correctly show the 

existing and proposed resort needs, and to recognize the new septic tank and flow equalization 

facilities in line with the existing septic tank system. 

The south outfall discharges flow from about 18 RV units.  This will be revised to about 40 RV units and Yurts, 

and the ancillary structures with a maximum discharge of about 14.4 m3/day, below the maximum discharge of 

15 m3/day. 

The north outfall will discharge all other flows (excluding the marina uses) including 25 single family lots, with a 

maximum discharge of <29 m3/day due to the flow equalization provided of 45 m3. 

A lift station will be installed at the low point in the existing gravity collection system servicing the lower RVs, 

near the existing septic tank. Appropriately sized primary treatment (82m3 Canwest FRP10000-10H tank) and 

equalization (45m3 Canwest FRP18000-10H tank) tanks will be installed at the location illustrated in Figure 3. 

The current Permits are valid, and negotiations continue with the MoE to bring all works into compliance, and 

have a Permit Amendment for a name change, verification of units, and for a 10% flow adjustment if applicable.  

With resolution of this step, currently ongoing with the MoE, they are requesting a Pre-Registration meeting 

with the SRD and the MoT to review phasing to a new Registration and impacts on the current and future 

subdivision as it pertains to any covenants or other actions. COPY
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Figure 3: BBRH Proposed Sewage System 

A 75 mm sewer force main is installed, from the lift station to a connection with the 100 mm sewer force main 

from the upper lots before entering the primary treatment and equalization tankage. The existing homes and 

proposed lots will connect into the force main via household pumping systems using Grinder Effluent Pump (GEP) 

systems.  A time-dosing Duplex Myers SRM4M1C 0.4 HP pump system will be installed in the equalization tanks 

and will meter the raw sewerage to the septic tank over a 24-hour period to maximize treatment effectiveness. A 

data logging flow meter will be installed to record the daily discharge. Effluent will exit the system through two 

Orenco FT1554-36 15” Biotube effluent filters and then gravity discharged through a 100 mm pipe to the outfall. 

3.4. Design Flow Under New Registration 

A new Registration Application will be submitted with the creation of the Service Areas to support completion of 

the development (removal of Covenant), and combining flows into the north and south outfalls.  As noted above, 

no further changes will occur to the south outfall.  The north outfall will remain until a new outfall is Authorized 

under the Registration.  When that occurs, the commercial properties will also be connected to the sewer, and 

Permit PE-8011 cancelled.  The Maximum Daily Discharge flows will be as per the following tables. Calculations 

for 100% occupancy at maximum daily flow are shown below in Table 2. The drawings for the system are included 

in Appendix B. 
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Table 2: Flow and Discharge of Outfalls 

Flow Description Average Flow at 
100% Occupancy 

Maximum Discharge for 
Permit/Registration 

South Outfall under 
existing Permit and new 
Registration 

40 RV sites plus ancillary with 
future RV expansion possible 

14,400 15 m3/day and under 
Registration 25 m3/day 

North Outfall under 
existing Permit 

25 single-family homes, 27 RV 
sites, 7 cabins 

20,475 29 m3/day 

North Outfall after 
Registration 

45 single-family homes, 27 RV 
sites, 7 cabins 

29,475 49.9 m3/day 

North Outfall relocated 
to Marina 

45 single-family homes, 27 RV 
sites, 10 cabins and marina 
suites, restaurant 

41,625 75 m3/day 

 

3.5. Treatment 

Treatment is currently Class D septic effluent with dilution to a marine environment.  The final Registration is 

proposed to remain as a Class D effluent due to the low cost of maintenance and operations, until the new 

outfall is installed and the commercial flows connected, in part to the following critical factors pertaining to the 

marine discharge. 

• Dilution is anticipated to be in excess of 1000:1 

• The currents are fast flowing 

3.6. Value of Works 

The existing works including the collection system, septic tanks and outfalls are estimated in value at $0.5 million, 

with upgrades at an additional $0.8 million, including taxes and contingencies, all undertaken by BBHR.  A 

depreciation replacement cost of about $27,000 per year is anticipated with completed works.  We believe an 

annual sewer system charge of $1,032 ($86/month) per occupied lot and $722 ($60/month) per unoccupied will 

provide adequate revenue for operations, maintenance and capital replacement costs. 

The costs proposed are reflective of the full value of existing and proposed construction work, including taxes and 

contingencies.  The depreciation recovery cost allows for replacement of works at end of life, as well as for 

emergency repair works (allowance includes for one emergency repair annually).  Normal operating costs are 

included to ensure the viability of the system in the long term at costs similar other areas of the SRD. 
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3.7. Future Operation 

BBRH currently oversees maintenance and operation of the wastewater system. It is possible to transfer future 

responsibilities of the system to Core Water Management Ltd. who manages the water system (see Section 4.9).  

It is anticipated the SRD can retain Core Water as qualified for Operations and Maintenance of the system as laid 

out in the Authorization from the MoE and as per any contractual agreements for operations. 

4. Water System 

4.1. Overview 

The water source for BBRH is a retained lake (Hunt Lake) to the west of the resort. Water from Hunt Lake is 

conveyed by gravity through a treatment plant where it is treated with chlorine, filters, and UV units. Flow leaves 

the plant and is distributed through a pipe system to the clients.  

The treatment system satisfies VIHA’s 4-3-2-1-0 requirements for a public water supply system, as per the issued 

Construction Permit, which achieves the following: 

• 4-log inactivation of viruses 

• 3-log removal or inactivation of Giardia cysts and Cryptosporidium oocysts 

• 2-refers to two treatment processes for all surface drinking water systems 

• 1-for less than 1 NTU of turbidity in finished water 

• 0-no allowable fecal or total coliforms 

The treatment capacity is 9.5 L/s (150 USgpm), which exceeds the peak hour demand for the entire completed 

development.  There is an emergency bypass flow that will open in the case of high flow fire events. Flow will not 

go through the treatment plant when this valve is open. 

4.2. Licences 

The list of BBRH’s water licences are listed in Appendix D and summarized in Table 3.  

Table 3: BBRH’s Water Licences 

Number  Details 

C123897 441 m3/day (5 L/s or about 80 Usgpm) for Commercial Enterprise 

C123897 116,000 m3/yr storage on Hunt Lake 

C124566 9 m3/day for Processing and Manufacturing at Wharves 
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4.3. Dam 

The dam on Hunt Lake is a low head dam approximately 4.7m high and 30 m long. The original embankment was 

constructed 50+ years ago at 2.5 m high, and was raised sometime prior to 2008. The spillway is about 4m wide 

and constructed out of lock blocks. The dam is accessible via Brown’s Bay Rd. There is no staff gauge on the lake. 

The crest of the dam is vegetated with grass and is hummocky. The crest is only marginally higher than the spillway 

sill. Vegetation is also on the downstream face which is sloped at an estimated 1H:1V. 

 

 

Figure 4: Dam on Hunt Lake 

A safety analysis was completed by Tetra Tech Canada in November 2017 and is included in Appendix E.  The dam 

is noted to show no signs of immediate distress or excess seepage.  Subsequently the Dam Emergency Plan (DEP), 

and Hunt Lake Dam Operation, Maintenance and Surveillance Manual were provided to Browns Bay in June 2019 

detailing ongoing works and remediation works, which have already been provided. 
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4.4. Intake 

A 100 mm PVC supply line runs into the lake where it is attached to a floating log. The line is increased to 150mm 

before it starts to run through the embankment at approximately 1-2 m below the crest where it then daylights 

on the downstream side. The pipe continues to run parallel to the creek until it reaches the treatment plant several 

hundred meters away. It is a gravity system that contains no pumps. 

Restrictions on flows are based on losses through the 150 mm distribution piping, and the treatment system.  With 

60 m elevation (85 psi) between the intake and highest serviced property, approximately 3,000 L/m (750 USgpm) 

can flow while maintaining a minimum residual fire pressure of 15 psi, at a velocity of 2.4 m/s.  Provisions for 

firefighting are presented below. 

 

 

Figure 5: Water Supply Intake 
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4.5. Water Demand 

 Existing Water Demand 

Water demand currently serves four “clients” at BBRH as follows: 

• Fish processing plant with average daily demand of 150 m3/day and peak day demand of 300 m3/day, 

serving primarily local aquaculture (Maximum allowed supply to the Fish Plant will be 150 m3/day, 

additional flow will require saltwater) 

• Marina with seasonal (May to October) 80 seat restaurant, 5 rental units (floating suites), moorage for 60 

boats, and daily fishing boat launching. 

• Upper and lower campgrounds servicing 7 cabins and 60+ RV units and Yurts seasonally. 

• 17 existing homes (strata) 

Monitoring of water demand occurs at the treatment plant, and also at the fish processing plant.  Water demand 

for 2016 and 2017 is as follows in Table 4: 

Table 4: Water Demand for 2016 and 2017 

Year Overall 
(m3) 

Fish Plant 
(m3) 

Other Uses 
(m3) 

2016 Total 72,742 53,726 19,016 

Daily Average 199 147 52 

2017 Total 94,057 68,842 25,215 

Daily Average 258 189 69 

 

The water meters are read twice weekly at the treatment plant, and once per week at the fish plant.  This does 

cause rounding errors in the data, however, total and average annual flow data do correlate.  There is no clear 

indication in changes between 2016 and 2017 other than to indicate a better fishing year (Pink biannual run) and 

additional use of the rental units.  Determination of flows for the commercial and residential facilities is based on 

determination of occupancy and operations over twelve months, with consumption of between 52 and 69 m3/day, 

and the changes in density, which have occurred over that time as well.  

The anticipated maximum day demands for the various uses is to establish a reasonable balance of flows between 

commercial and residential uses as noted in the following table. 
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Table 5: Current Maximum Daily Demand 

Description Units Max. Daily Flow per Unit 
(L/d) 

Max. Daily Flow 
(L/d) 

Fish Plant 1 150,000 150,000 

Restaurant Seats 80 280 22,400 

Resort Two-Bed Cabins/Suites 10 575 5,750 

Moorage Slips 60 20 1,200 

Day Launch Boat Washes 10 120 1,200 

RV Camping Sites 60 360 21,600 

Existing Single-Family Homes 17 805 13,700 

Irrigation Commercial   13,800 

Irrigation Ex. Homes   53,500 

System Leakage   9,700 

Total Maximum Day Flow   292,850 

Average Day Flow   146,425 

 

Under the current uses and operations, the Average Day Flow approximates actual recorded usage.  There are 

discrepancies associated with actual occupancy rates and seasonal operations, suggesting commercial uses are 

higher than noted for such uses as washing of boats and trailers, as well as irrigation areas.  As an example, we 

have suggested the existing homes use 805 Lpd on an average day.  This compares with the average three-

bedroom home under the Sewerage System Regulation using about 700 Litres/day, plus an allowance for outdoor 

use. 
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 Proposed Water Demand 

Maximum day demands considered are in accordance with the Rural Residential Guidelines. The guidelines result 

in a calculated flow greater than will actually occur, however, they provide a reasonable approximation of water 

demands under peak summer operating conditions.  The proposed subdivision will result in increased demand on 

the water system as shown in Table 6. 

Table 6: Proposed Water Demand 

Description Units Average Day Flow 
(L/d) 

Max Day Flow 
(L/d) 

Peak Hour 
(L/h) 

Fish Plant 1 150,000 150,000 18,750 

Restaurant Seats 80 11,200 22,400 2,800 

Resort Two-Bed Cabins/Suites 10 2,900 5,800 725 

Moorage Slips 60 600 1,200 150 

Day Launch Boat Washes 10 600 1,200 150 

RV Camping Sites 60 10,800 21,600 2,700 

Single-Family Homes 45 18,125 36,225 4,525 

Irrigation Commercial  6,900 13,800 0* 

Irrigation Homes  70,875 141,750 0* 

Leakage  9,700 9,700 400 

Total  281,700 403,675 30,200 

Litres/min  195 280 500 

USgpm  52 74 133 

*Peak Hour considered 0 due to use outside of daytime peak use hours 

With respect to the various flow conditions, and available capacities within the system, we note the following: 

• The maximum allowed supply to the Fish Plant will be 150 m3/day.  Any additional flow will require 

saltwater washing to achieve needs. 

• Irrigation will not be permitted during daytime to reduce the peak hour flows.  Timers will be required on 

all irrigation systems for automatic nighttime operation. 
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4.6. Treatment System 

 Treatment Overview 

The water from Hunt Lake is conveyed by gravity through the treatment plant. The treatment plant is located 

inside a standard shipping container, where the water is treated with chlorine, filters, and UV units. Flow leaves 

the plant and is distributed through a pipe system to residences.  

 Treatment Description 

The supply line is 150 mm (6”) and conveys water to the water treatment system inside a standard 2.5 m × 6 m 

(8’ × 20’) shipping container (Figure 6). 

 

Figure 6: BBRH Water Treatment Unit 

As shown in Figure 7, the treatment system includes:  

• Sodium hypochlorite disinfection: the chlorination system consists of a chlorine tank, and it uses Miltonroy 

chlorine injection pumps. The supplier suggested placing the chlorine disinfection process in front of the 

filters to enhance contact time, reduce colour and boost UV transmittance, stating that this will have no 

negative implications on the NextTM Sand filter system. 

• Rapid sand filtration (NextTM Sand): the NextTM Sand filter system includes six parallel filters. These filters 

utilize a specialized well-graded natural mineral to achieve 3-5 micron removal. The media has a 5+ year 

life-span, following which it needs to be replaced in kind. The filters are automatically cleaned via backflow 

operation. Backflows will be directed to an effluent treatment system, consisting of a septic tank, a Zoeller 

Model 170-0078 filter, and a rock pit liquid dispersion system. 
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• 1 micron (absolute) Harmsco Hurricane®: Downstream of the NextTM Sand filter system is a one micron 

(absolute) Harmsco® filter. This is a cartridge type filter housed in a stainless steel Harmsco® SB Hurricane 

Swing Bolt Filter Housing. This application uses a HUR 1x 170FL model, which is about 4' high and has a 

capacity of up to 170 USgpm. 

• UV units: the final process in the treatment train is UV disinfection. The equipment for this process 

includes three Trojan Pro-50 UV reactors in parallel, having a rated capacity of 150 usgpm. The units come 

equipped with auto shut-off systems in case they become fouled or require service. 

 

 

 

 

 Emergency High Flow Supply 

In the event of a high flow event, such as a fire demand, an automatic valve opens, bypassing the treatment system 

and providing untreated water to the fire demand.  The set point is in excess of the 9.5 L/s (150 USgpm) capacity 

of the treatment works. 

 Total Coliforms 

Regular testing by Core Water has on occasion shown a high Total Coliform count.  Total coliform bacteria are 

common in the environment (soil or vegetation) and are generally harmless. If a lab detects only total coliform 

bacteria in drinking water, the source is probably environmental and fecal contamination is unlikely. It is more 

likely as a result of regrowth post chlorination and can be addressed by flushing and increasing of residual 

chlorination.  In general, annual flushing is an appropriate solution, as well as increasing residual chlorine amounts 

should this occur in future sampling. 

Fecal Coliform or E. coli results require a posting and notification for Boil Water Notice.  Flushing and shock 

chlorination is required of the distribution system until results are 0 MPN/100 mL.  Typical costing for annual 

flushing will be one technician on site for a day, with anticipated annual costs in the area of $600 - $800. 

The response for notification is determined by Island Health.  Fecal Coliform or E. coli verification will result in a 

Boil Water Notice, with actions as per the Drinking Water Emergency Response Plan, with notification, flushing 

and disinfection, and testing until clear.  A total coliform verification will fall under Standard Operating Procedures 

and result in an increase in the chlorine residual and further monitoring, with the possibility of flushing should 

increase residual alone not address the situation. 

Chlorine tank 

@1, capacity= 2 
weeks 

Sand Filters 

 
@6, total capacity = 
120 to 210 Usgpm 

1 Micron Filter 

 
@1, capacity = 170 
Usgpm 

 

UV units 

 
@3, total capacity = 
150 Usgpm 

 

Figure 7: BBRH Treatment Steps 
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4.7. Emergency Power Supply 

Provisions are considered for power outages, using a back-up power generation. The back-up power system 

consists of an 8 kW standby generator by Generac. The generator is connected to the station's power supply via 

an automatic-transfer switch to minimize operational interruptions during a power failure.  This ensures operation 

of the potable water supply, and allows the bypass valve opening in the event of a fire. 

4.8. Distribution System 

The existing water distribution system can be seen in Figure 8: 

 

Figure 8: BBRH Current Water System 
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4.9. Fire Fighting Provisions 
BBRH is outside of municipal fire department boundaries and not within a Fire Service Area in the SRD. Fire fighting 

is subject to hose kiosks, adjacent hydrants, and subject to use by locals to provide any level of fire protection. 

There is sufficient fire flow to meet the minimum requirements for the subdivision. 

 Fire Hydrant Details 

A total of 13 fire hydrants service the Brown’s Bay Resort and Marina. There are no structures west of where 

Brown’s Bay Road splits off to Amber Lane and fire protection is therefore not needed. All fire hydrants and their 

locations can be found in Appendix F, page 6. The water main that services the fire hydrants is a 150mm C900 PVC 

pipe. 

 Fire Flow and Fire Storage Requirements 

Fire storage volumes should be based on the requirements of the local fire protection authority, where one exists. 

Generally, a water supply system is considered adequate if it can deliver the necessary fire flow for the applicable 

time period, under maximum day use. 

For detached single family homes, not exceeding two stories in height and within 3 – 10 m exposure distance to 

another building, the suggested required fire flow is 4,000 L/m (1,050 USgpm) for 1.5 hours duration.  Beyond 10 

m exposure, the suggested required fire flow is 3,000 L/m (750 USgpm).  Under the NFPA1142, Water Supplies for 

Suburban and Rural Fire Fighting, a minimum fire flow rating for single family homes should be 1,900 Lpm (500 

USgpm).  

 Fire Flow in Water Distribution System 

In the event of a fire flow event (demand >9.5 L/s), a bypass valve on the treatment system automatically opens 

to allow full flow from the Hunt Lake storage.  

As noted in Section 4.5.4 of the BC Design Guidelines for Rural Residential Community Water Systems, 2012, the 

maximum flow velocity during MDD and fire flow conditions should not exceed 3.0 m/s. The Hazen-Williams 

coefficient of roughness is a factor in determining achievable flow rate, and is recommended at 100 for 150 mm 

diameter PVC pipe. Pipe manufacturers recommend a value for PVC pipe ranging between 140 and 150, and older 

PVC pipe with a developed slime coating can range from 120-130. The maximum allowable flow will be around 

3,000 L/min (750 Usgpm) based on a Hazen-Williams coefficient of 130 for PVC pipe. The duration is not 

constrained due to the stored supply available in Hunt Lake, offsetting any limitations of the peak flow rate. 

This method of operation is very low risk, as firefighting is currently provided by hose kiosks supported by local 

residents, as no fire protection by a fire truck is currently provided to this area.  Should a Fire Protection Area be 

established in the future, upgrading to provide for the addition of filtration and disinfection on the side stream 

flow to the full flow from Hunt Lake; or to add storage post treatment in a secondary reservoir.  Either option 

would require approvals from Island Health and at additional costs, not considered in this report. 
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 High Flow Bypass  

Under the current Operating Permit from Island Health if a fire event occurs and the high flow bypass is activated, 

the water distribution system will need to be decontaminated. Users of the system will be notified of disruptions 

(including a boil advisory) that will last until water quality meets VIHA standards.  The Boil Water Notice must 

remain in effect until the mains can be flushed, disinfected and verification of bacteriological indicators is 

completed.  Further details can be found in BBRH’s Drinking Water Emergency Response Plan (see Appendix H). 

 Fire Response Plan 

BBRH must provide an emergency response plan for firefighting.  MSRS has prepared a draft pre- and post- fire 

response plan for BBRH reference, which is presented in Appendix G. 

The fire supply and response system has both benefits and dis-benefits as follows: 

 Benefits of the Current Water System 

• The fire protection and volume provided exceeds the requirements of an area without fire protection, and 

requiring the use of hoses and reels for minimum fire protection. 

• The system will provide sufficient fire flow should a Fire Improvement Area be created in the future.  

• The calculated available flow at 3,000 L/min (750 Usgpm), provides fire flow for the current conditions, and 

meets the minimum fire flow requirement with assuming a separation of greater than 10 m between single 

family homes, as per the FUS calculations, as well as NFPA 1142.

 Detractions to the Current Water System 

 

• The current potable water supply is limited to 570 L/min (150 USgpm), so non-potable water must be used 

in the event of a fire.   

• The provision of a fire flow is through a bypass valve which introduces raw water into the distribution 

system, which will impose inconvenience and costs.  COPY
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4.10. Servicing and Watermain Related Costs for Flushing 

Costs will be incurred in the event of a highflow bypass, related to conformance with VIHA Boil Water and 

disinfection requirements.  Itemized costs are estimated based on Core Water Emergency Response rates of 

$80/man hour (including vehicle).  Costs below include for 25% for disbursements and taxes. 

Table 7 Fire By-Pass Related Costs 

Function Action Cost 

Issue Boil Water Notice to all homes Hand deliver notice to each home and 

business (1 day) 

$800 

Flush water lines with potable water Increase chlorine dose rate, and flush 

individual lines (1 day) 

$800 

Sample and test for bacteriological 

contamination 

Water sampling to VIHA for Testing $200 

Rescind Boil Water Notice to all homes Posting at entrance to property 

subject to three consecutive weekly 

tests and VIHA approval 

$600 

Total  $2,400 

If initial disinfection results in failed bacteriological test outcomes, disinfection and testing must be repeated until 

results are successful.  Removal of a Boil Water Advisory is at the discretion of Island Health, and typically after 

three consecutive results with no fecal coliforms. 

Other than a bypass, flushing and disinfection will be required in the event of a watermain break, such as damage 

to a pipe, or standpipe, or failed service.  This sort of cost is typically low during initial life of the system and 

increases as the system ages.  Consideration for one repair on an annual basis should be considered for the first 

twenty years.  Allowing one day for a work crew (3 labourers, mini-excavator, and tandem) and materials, average 

annual service costs will be in the $4,000 - $4,500. 

As a condition of takeover of the works, BBRH will undertake a flushing and disinfection of the system as well as 

bacteriological testing to provide assurance of a clean system. 

4.11. Value of Work 

The works including the existing infrastructure, such as the dam, conveyance piping, treatment works and the 

recently installed distribution system are estimated in value at $1.6 million, with a recommended depreciation 

replacement cost of about $35,600 per year.  The assessment calculations are provided in Appendix K, in the 

format provided and required by the Water Comptroller as part of the Certificate of Public Convenience and 

Necessity (CPCN) documentation. 

We propose an annual water system charge of $960 ($80/month) for occupied lots, and $672 ($56/month) to 

provide adequate revenue for operations, maintenance and capital replacement costs.   
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4.12. Current Management 

Works are currently operated and maintained by Core Water Management Ltd. (CWM), who have been in 

operation for over ten years, and include staff with Level II Water Treatment, Level III Water Distribution, and 

water quality technologists to ensure the system is operating in compliance with the various regulatory 

requirements, the Operating Permit with Island Health, and providing safe potable water. 

CWM has a service agreement with BBRH, attached in Appendix I, which is in place until March 1, 2020, but may 

be terminated by either party with 90-day notice. CWM currently provides operational assistance services, 

emergency response, and routine maintenance. The emergency response plan is attached in Appendix H and the 

Operations and maintenance requirements are in Appendix J 

In the event of BBRH looking to find an operator for the wastewater system, CWM is also certified to look after 

wastewater systems. They currently have staff with Wastewater Treatment IV, Wastewater Treatment II, and 

Wastewater Collection II.  

4.13. Current Allocation of Water Costs 

Costs of operating and maintaining the water system are a combination of management, operations, capital 

replacement, regulatory requirements for updating, and collection of fees. 

A nominal fee is charged to the fish processing plant as operation is intermittent, and price sensitive, with the 

potential for shuttering the facilities at any time.  As such Brown’s Bay considers costs of the water system through 

the overall commercial services, and the proposed subdivision.  The percentage of flow by the strata compared to 

the commercial uses is noted in Table 7 under the various design conditions. 

Table 8: Flow Percentages 

Operations Average Day Max Day Peak Hour 

Strata 33% 46% 20% 

Commercial 67% 54% 80% 

 

It is reasonable to consider approximately one third of the costs of operation and maintenance of the water 

system should be attributable to the Strata.  This proportion is used in the determination of costs required for a 

Water Utility by the Water Comptroller. A breakdown of costs in the format required by the Water Comptroller is 

provided in Appendix K. 
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4.14. Unforeseen and Unknown Costs 

As the works installed are a mix of new (water system) and aging (dam and conveyance to treatment), there may 

be a perceived risk to premature replacement costs of infrastructure.  Brown’s Bay has indicated a willingness to 

cover unforeseen and unknown costs which may occur over the initial next few years of operation, as may be 

determined with the SRD as negotiation over approvals of a Service Area creation. 

5. Creation of Service Areas by Strathcona Regional District 
As a subdivision of 45 lots is proposed, either a Water Utility must be created, or the water system taken over by 

the SRD through creation of a Water Service Area. 

The SRD already services a number of homes under a separate system, and they already possess the resources 

and expertise required to manage the system. The report demonstrates a viable water system already exists and 

is operational, and a sewer system exists to meet interim operations until a new Registration is Authorized with 

the MoE, which will be completed provided the SRD supports being the MoE applicant.  Core Water has a Contract 

to maintain the water system and has classification to be the operator of the sewer system in accordance with 

the Permit.  They are capable and qualified to provide cost-effective operations on an on-going basis, within the 

scope of service fees proposed to be collected within the Service Areas. 

6. Summary 
MSRS has been retained by BBRH to review options for the future administration of their water and sewer system. 

A summary of the presented topics is summarized in Table 8 

Table 9: Summary 

Issues Explanations  

Where is the project 
located?  

• BBRH is located 20 km north of Campbell River, BC, within the 

Strathcona Regional District (SRD). 

 

Who are system users? 

 

• BBRH supplies drinking water to resort and local community, as 

well as the Brown’s Bay Packing Plant (Fishing processing plant). 

What is the existing sewer 
system? 

• The existing sewer system includes a gravity flow pipe system that 

feeds two holding tanks with two discharge systems. 

• The marina is currently not attached to the sewer system and uses 

a separate means of removing sewage. They will continue to be 

responsible for removal until connected to the sewer system after 

Registration and relocation of outfall 
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Issues Explanations  

• BBRH provides onsite septic systems discharging to the 

environment by two marine outfalls 

What is the proposed 
development? 

• A 45-lot subdivision, including the 17 existing single-family units, 

will be built in two phases. 

• During the first phase of the development, 8 new homes will be 

added, while the remaining proposed 20 homes will be subject to a 

Section 219 Covenant. 

• Following the Registration and installation of the new outfall 

alignment, the covenant will be removed and 20 new homes will 

be added. 

How will the system deal 
with proposed expansion? 

• A treatment system is being built to help with equalization, storage 

and filtration of flows to maintain the current allowable discharge. 

• Under a new Registration and subject to the Authorization, BBR 

will construct a new outfall under the marina with a larger 

discharge capacity. 

• Upon completion of new outfall, marina discharge will be added to 

sewage system. 

What is the existing water 
system?  

• Hunt Lake for storage of source water (Water Licensed) 

• Earthen dam and conveyance pipe 

• Treatment at 570 Lpm in accordance with Island Health objectives 

for multi-barrier treatment and disinfection 

• Distribution system for potable water and fire flow at 3,000 Lpm 

• Island Health Operating Permit with Core Water operating and 

reporting 

What is the dedicated flow 
to each unit based on 2017 
design review? 

• The system can provide 9.5 L/s (150 USgpm) treated water  

• A bypass allows 3,000 Lpm for fire flow 

• There is sufficient capacity to meet maximum day water 

requirements for all operations in accordance with Rural 

Residential water demands 

What are possible 
provisions to improve 
existing firefighting 
conditions? 

• There is no fire department or Fire Service Area contemplated. 

• The available fire flow exceeds the capacity of the local fire hose 

use. 

• The duration of fire protection greatly exceeds the required 

minimum, meeting the total volume required for a fire. 
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Issues Explanations  

 

 

 

• By-passing the flow around the water treatment unit will introduce 

untreated water to the distribution system, and require a Boil 

Water Notice until disinfected. 

What are the benefits and 
detractions of the proposed 
option? 

Benefits 

• This is a low cost solution and affordable solution for a property 

outside of a Fire Service Area, and greatly exceeds the minimum 

standard for duration. 

• The current water availability provides 3,000 L/min (750 Usgpm) is 

a significant positive step toward providing the fire flow and public 

safety. 

Detractions 

• The calculated flow at 3,000 L/min provides fire flow for the 

homes with a separation distance of 10+ meter.  

• Boil advisory and disinfection works need to be conducted 

following any bypass event.  

What are the Monthly User 
Fees and Costs for the 
residents in the Service 
Areas 

• Monthly user fees, or an annual user charge of $960 for water and 

$1,032 for sewer will cover cost of operations, maintenance and 

capital replacement, at a sustainable cost. 

• Brown’s Bay recognizes that there may be unforeseen and unknow 

costs associated with existing aged infrastructure and will 

contribute to the expense of these costs should they occur over a 

period of years to be negotiated with the SRD, to remove an 

unknown potential liability on end users. 

What are Anticipated Costs 
for Unforeseen 
Maintenance Items 

• Core Water Emergency Response rates of $2,400 for flushing and 

disinfection in the event of a high flow bypass event. 

• Repair costs for an emergency repair are based on one day for a work 

crew (3 labourers, mini-excavator, and tandem) and materials, with an 

estimated cost of $4,000 - $4,500. 

• BBRH will provide for a flushing and disinfection of the water system prior 

to transfer to the SRD 
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Issues Explanations  

 

Are there unforeseen or 
unknown costs with either 
system in the event of a 
Transfer to the SRD 

 

• Brown’s Bay has indicated a willingness to cover unforeseen and 

unknown costs which may occur over the initial next few years of 

operation, as may be determined with the SRD through negotiation over 

approvals of a Service Area creation. 

Creation of Service Areas by 
the Strathcona Regional 
District 

• Takeover by the SRD would provide the resources necessary to 

manage and operate the system to ensure that the strata residents 

have reliable access to potable water. 

• Core Water can provide Contract Services for the SRD to maintain 

the systems until such time as the SRD requires. 

• Any shortfalls in capital replacement items which may occur prior 

to completion of the build out will be the responsibility of Browns 

Bay Resort 

• A Capital Works Plan will be addressed more fully in discussion 

with the SRD to ensure works and budgets are in alignment with 

their standards. 

 

7. Conclusion 
 

Browns Bay Resort Holdings has expanded their water system to serve the new subdivision.  The licensed source 
water is supplied from Hunt Lake, with treatment provided in accordance with Island Health surface water 
treatment guidelines.  The system supports the existing development and 45 single family lots.  The property is 
outside of a fire service area at this time and is serviced by cabinet fire hose stations.  It can be expanded in the 
future to provide a fire flow for fire fighting vehicles. 

Browns Bay Resort Holdings has installed a sewage collection system for the existing developments under two 

existing Permits with the Ministry of Environment.  New works are being upgraded under an Amendment 

application under review with the MoE, and a covenant of lots in excess of the first 25.  A new Registration is being 

submitted, which when authorized will allow cancellation of the Section 219 No Build Covenant on 20 of the single-

family homes.  The MoE is supportive of meeting with both the MoT and SRD to undertaken an Amendment to 

the existing Permit, and a Registration for the entire development. 
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BBRH is requesting the Strathcona Regional District to establish a Water and Sewer Service Area and transfer of 

assets agreement to take over the water and sewer systems. The water system is valued at $1.6 million with 

estimated annual costs of $960 per Single Family Equivalent, and the upgraded sewer system is valued at $1.2 

million when completed, with estimated annual costs of $1,032 per Single Family Equivalent. 

Browns Bay Resort Holdings will undertake the following in support of the creation of a Service Area for the water 

and sewer systems. 

• Provide for a flushing and disinfection of the water system immediately prior to transfer of the system. 

• Cover costs for unforeseen and unknown works which may occur over a number of years duration of 

operations as determined in discussions with the SRD. 

• Complete all sewer improvements as per the conditions of the Amendment and Registration at their cost. 
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APPENDIX A – Outfall Permits 
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APPENDIX B – Drawings  
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APPENDIX C – Sewage System Costs 
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APPENDIX D – Water Licenses 
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APPENDIX E – Tetra Tech Safety Report 
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APPENDIX F – Water System Construction Permit 
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APPENDIX G – Fire Response Plan 
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APPENDIX H – Core Water ERP 
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APPENDIX I – Core Water Service Agreement 
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APPENDIX J – BBRH O&M Manual 
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APPENDIX K – Water System Costs 
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