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Islands Trust Staff Report 1 

File No.: MA-RZ-2020.1 (MIHS) 
  

DATE OF MEETING: June 27, 2022 

TO: Mayne Island Local Trust Committee 

FROM: Narissa Chadwick, Island Planner 
Southern Team 

COPY: Robert Kojima, Regional Planning Manager 
William Shulba, Senior Freshwater Specialist 
 

SUBJECT: MA-RZ-2020.1 (MIHS) – Bylaws for first reading, water management report, update on 
process 

   

RECOMMENDATION 

1. That the Mayne Island Local Trust Committee Bylaw No. 181, cited as “Mayne Island Official Community 
Plan Bylaw No. 144, 2007, Amendment No. 1, 2021” be read for a first time. 

2. That the Mayne Island Local Trust Committee  Bylaw No. 183, cited as as “Mayne Island Land Use Bylaw 
No. 146, 2008, Amendment No. 1, 2021” be read for a first time. 

3. That the Mayne Island Local Trust Committee request staff to schedule a Community Information 
Meeting concurrently with the Public Hearing for Bylaw No. 181, cited as “Mayne Island Official 
Community Plan Bylaw No. 144, 2007, Amendment No. 1, 2021” and Bylaw No. 183, cited as as “Mayne 
Island Land Use Bylaw No. 146, 2008, Amendment No. 1, 2021”. 

4. That the Mayne Island Local Trust Committee request staff to schedule a Public Hearing for Bylaw No. 
181, cited as “Mayne Island Official Community Plan Bylaw No. 144, 2007, Amendment No. 1, 2021” and 
Bylaw No. 183, cited as as “Mayne Island Land Use Bylaw No. 146, 2008, Amendment No. 1, 2021” 
following the receipt of final drafts of the Housing Agreement and s. 219 Covenant. 

REPORT SUMMARY 

The purpose of this report is: to provide the opportunity for first reading of the bylaws supporting the rezoning of 
the subject property to accommodate multi-family rental housing; present the recently reviewed water 
management report and findings of groundwater investigations; and provide an update on process.  
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BACKGROUND AND UPDATE 

Bylaws 

At the November 2020 LTC meeting, the LTC requested staff prepare draft bylaws to amend Land Use Bylaw and 
Official Community Plan. 

The draft bylaws include: 

1. An amendment to the Land Use Bylaw (Attachment 1 : Bylaw 183) which would: 
o Create a new zone (Comprehensive Development Three (CD3) Zone) to support multi-family 

rental housing. 
o Introduce additional definitions 
o Create a split zoned lot 
o Rezone the portion of the property being contemplated for multi-family rental from Rural (R) to 

Comprehensive Development Three (CD3)  
o Rezone the parent portion of the property to R(f) to enable the subdivision of the lot into two (in 

concurrence with amenity zoning provisions in the OCP) 
o Remove the new CD3 zone from the area permitted to have secondary suites 

 
2. An amendment to the Official Community Plan (Attachment 2 – Bylaw 181) which: 

o Designates the proposed multi-family rental housing portion of the parent property from Rural 
designation to Rural – Multi-family residential (R-MR) designation. 

 

Water Reports 

William Shulba, Senior Freshwater Specialist reviewed two reports submitted by MIHS.  A summary of this review 
is identified below.   

Hy-Geo Consulting, February 24,2022 Groundwater Level Monitoring, Well WID 43943 (WTN 122538) at 

Village Bay Road, Mayne Island (Attachment 3)   - This report was submitted to supplement water level 

monitoring conducted between September 30, 2021 and February 17, 2022. The Senior Freshwater Specialist 

found the conclusions of the report to be reasonable.  

Hy-Geo conclusions:  

1. During the overall monitoring period the water level in well WID 43943 rose 3 m. 

2. For the duration of the monitoring period, minor tidal effects of about 5 to 10 cm are evident in the 

water level hydrograph data for Well WID 43943 

3.  No significant interference effects from neighbouring wells pumping were observable in the hydrograph 

record. 

4. The monitoring results obtained during the monitoring period are consistent with the observations, 

assumptions and results reported on the pumping test carried out on well WID 43943 in September 

2020 (Kohut, 2020b). 

 

MSR Solutions, April 21, 2022: Mayne Island Housing Society Water Management Plan (Attachment 4) - This 
report was not requested by the LTC. The report provides some standard information regarding water 
management but does not directly relate to the development with the exception of a site visit for the purposes of 
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describing stormwater in general terms.  Further work, by a professional  will be needed to satisfy the requirements 
of the covenant for “a design for a water treatment system (the “Water Treatment System”) for Lot 3 which is 
effective to make the water from any well that is proposed to supply domestic water in respect of any use of Lot 
3 potable” prior to development on Lot 3.  

Update on legal review of Covenant and Housing Agreement 

 A new cost recovery agreement will need to be signed before any further legal review of the Housing 
Agreement and Covenant can commence. 

 Staff have consulted with legal counsel and received an estimate for the work based on the current draft 
submitted by MIHS. Staff is drafting a cost recovery agreement based on this estimate.  

 MIHS has indicated that they will be consulting with the McHugh family regarding their interest in 
proposed Lot 2 and addressing the issue of having their name on the Housing Agreement. 

 Staff will wait to hear back from MIHS regarding changes to their proposed draft Housing Agreement and 
Covenant (following discussions with the McHugh family) before proceeding to legal review.  

 Staff will bring the Housing Agreement and Covenant back to the LTC for discussion if the MIHS requests 
any significant changes following with discussions with the McHugh family. If significant changes are not 
requested, the Housing Agreement and Covenant will be brought back to the LTC for discussion following 
legal review and prior to the scheduling of a public hearing.  

Rationale for Recommendation 

Reading the bylaws for the first time will support proceeding to the next step in the rezoning process.  

ALTERNATIVES  

1. Request further information from staff or the applicant.  

The LTC may request further information from staff or the applicant before considering first reading. This 
information should be specified in the resolution. 

That the Mayne Island Local Trust Committee request staff provide information regarding… 

That the Mayne Island Local Trust Committee request the MIHS provide additional information regarding.. 

2. Make amendments to Bylaw 181 and/or Bylaw 183 before moving to first reading. 

That the Mayne Island Local Trust Committee Bylaw 181, cited as ““Mayne Island Official Community Plan Bylaw 
No. 144, 2007, Amendment No. 1, 2021” and Mayne Island Local Trust Committee Bylaw No. 183, cited as “Mayne 
Island Land Use Bylaw No. 146, 2008, Amendment No. 1, 2021”, be altered by…. 

3. Wait until the Housing Agreement and s. 219 Covenant have been reviewed by legal counsel and endorsed by 
the LTC before consideration of first reading.  

That the Mayne Island Local Trust Committee Bylaw 181, cited as ““Mayne Island Official Community Plan Bylaw 
No. 144, 2007, Amendment No. 1, 2021” and Mayne Island Local Trust Committee Bylaw No. 183, cited as “Mayne 
Island Land Use Bylaw No. 146, 2008, Amendment No. 1, 2021”, be brought back for first reading concurrently with 
final draft housing agreement and covenant.  

 



Islands Trust Staff Report 4 

NEXT STEPS 

 New cost recovery agreement to be drafted by staff.  

 The Housing Agreement and Covenant will be sent for legal review once cost recovery agreement is signed 
by MIHS.  

 If significant changes are made by the MIHS to the Housing Agreement and Covenant they will be brought 
back to the LTC before being sent for legal review.  

 If bylaws are read for the first time staff will schedule public hearing once the Housing Agreement and 
Covenant drafts are finalized.  

 

Submitted By: 
Narissa Chadwick RPP, Island Planner 
 

June 16, 2022 

Concurrence: Robert Kojima, Regional Planning Manager June 17, 2022 

ATTACHMENTS 

1. Draft Bylaw 181 
2. Draft Bylaw 183 
3. Groundwater Investigation Report 
4. Water Management Plan 
 



 
MAYNE ISLAND LOCAL TRUST COMMITTEE 

BYLAW NO. 181 

 
 

A BYLAW TO AMEND MAYNE ISLAND OFFICIAL COMMUNITY PLAN  
         BYLAW NO. 144, 2007 

 
 
The Mayne Island Local Trust Committee enacts in open meeting assembled as follows: 
 

1. CITATION 

 This Bylaw may be cited for all purposes as “Mayne Island Official Community Plan Bylaw No. 144, 2007, 
Amendment No. 1, 2021”. 

 
2.  SCHEDULES  
 

Mayne Island Official Community Plan No. 144, 2007 is amended as shown on Schedule 1, attached to 
and forming part of this bylaw. 

 
3. SEVERABILITY 
 
 If any provision of this Bylaw is for any reason held to be invalid by a decision of any Court of competent 

jurisdiction, the invalid provision must be severed from the Bylaw and the decision that such provision 
is invalid must not affect the validity of the remaining provisions of the Bylaw. 

 
 
 

READ A FIRST TIME THIS  DAY OF   2021. 
 
READ A SECOND TIME THIS    DAY OF   2021. 
 
READ A THIRD TIME THIS     DAY OF   2021. 
 
PUBLIC HEARING HELD THIS   DAY OF    2021. 
 
APPROVED BY THE EXECUTIVE COMMITTEE OF THE ISLANDS TRUST THIS 
  ______  DAY OF  _________  20__ 
 
APPROVED BY THE MINISTER MUNICPAL AFFAIRS AND HOUSING 
THIS   DAY OF    20__ 
 
ADOPTED THIS ______  DAY OF    20__ 
 
 
 
 
            
Chair       Secretary 
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MAYNE ISLAND LOCAL TRUST COMMITTEE 
BYLAW NO. 181 

 
SCHEDULE 1 

 

The Mayne Island Official Community Plan No. 144, 2007, is amended as follows: 

 

1. By amending Schedule B by changing the land use designation on a portion of  Lot B, Section 7, 
Mayne Island, Cowichan District Plan 27091 from Rural (R) to  Rural – Multi-Family Residential (R-
MR) as shown on Plan No. 1, which is attached to and forms part of this bylaw. 
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MAYNE ISLAND LOCAL TRUST COMMITTEE 
BYLAW NO. 181 

 
Plan No.1 

 
 

 
 

 

 
 



 
MAYNE ISLAND LOCAL TRUST COMMITTEE 

BYLAW NO. 183 

 
 

A BYLAW TO AMEND MAYNE ISLAND LAND USE BYLAW NO. 146, 2008 

 
 
The Mayne Island Local Trust Committee, being the Trust Committee having jurisdiction in respect of the 
Mayne Island Local Trust Area under the Islands Trust Act, enacts as follows: 
 
1. Citation 

 
This bylaw may be cited for all purposes as “Mayne Island Land Use Bylaw No. 146, 2008, Amendment 
No. 1, 2021”.  

 
2. Mayne Island Local Trust Committee Bylaw No. 146, cited as “Mayne Island Land Use Bylaw No. 146, 

2008,” is amended as follows: 
 

2.1 By adding to Definitions ‘“Multi-family rental housing” means residential use of attached dwelling 
units that are limited to residential rental tenure.’ 

 
2.2 By adding to the definition of Dwelling unit “multi-family housing” after “secondary suite”  
 
2.3 By adding to Definitions ‘“Residential rental tenure” means the granting of a right to occupy a 

dwelling unit as living accommodation where the minimum occupancy period is thirty consecutive 
days, and where the dwelling unit is not owned by a dwelling unit occupant, but where regular 
payments are made to the owner for the use of the dwelling unit.’ 

 
2.4 By inserting a new row in the table in subsection to 5.5 (14) in the Rural (R) zone as follows: 
 

Column 1 Column 2 Column 3 

Site-Specific Zone Location Description Site Specific Regulations 

R (f) A portion of Lot B, Section 
7, Mayne Island, Cowichan 
District Plan 27091  

(1) Despite 5.5(13) above the 
average lot area must not be less 
than 1.3 hectares (3.3 acres). 

 
 
2.5  By adding “5.28 Comprehensive Development Three (CD3) Zone” as a new zone following 

subsection 5.27: 
 
 “The purpose of the Comprehensive Development Three Zone is to provide for and regulate the 

development of multi-family rental housing. 
 
  
 
Permitted Uses 

 
(1)  The following uses are permitted, subject to the regulations set out in this Section and the general 

regulations, and all other uses are prohibited: 
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(a) Multi-family rental housing 
(b) Accessory uses, buildings and structures  

  
Density 

 
(2) The maximum number of dwelling units in the CD3 zone is 10 
(3) The maximum lot coverage is 20%. 
 
Size and Siting  
 
(4) The minimum setback for any building or structure is: 

  (a) 8 metres (26 feet) from any front, rear or exterior side lot line;  
(b) 83 metres (2610 feet) from any interior side lot line;  
 

(5) The maximum height for any dwelling unit is 9 metres (29.5 feet). 
 
(6) The maximum height for any accessory building or structure is 5 metres (16.5 feet). 
 
 
 

Subdivision Lot Area Requirements 

 

(7)  The minimum lot area is 1.3 hectares (3.3 acres). 

 

Form of Tenure 

 
(8) All dwelling units in the Comprehensive Development Three (CD3) Zone shall be limited to residential 
rental tenure.” 
 
2.6  By adding “Comprehensive Development Three  CD3” to 4.1(1) (Division into Zones) following 

“Comprehensive Development Two CD2” 
 
2.7 Schedule “B” – Zoning Map, is amended by changing the zoning classification of a portion of Lot B, 
 Section 7, Mayne Island, Cowichan District Plan 27091, from Rural (R) to Comprehensive 
 Development Three (CD3) as shown on Plan No.1, which is attached to and forms part of this 
 bylaw, and by making such alterations to Schedule “B” to Bylaw No. 146 as required to effect this 
 change. 
 
2.8 Schedule “B” – Zoning Map, is amended by changing the zoning classification of a portion of Lot  B, 
 Section 7, Mayne Island, Cowichan District Plan 27091, from Rural (R) to (R(f) as shown on Plan 
 No.1, which is attached to and forms part of this bylaw, and by making such alterations to 
 Schedule “B” to Bylaw No. 146 as required to effect this change. 
 
2.9  Schedule “D” – Zoning Map, is amended by removing  a portion of Lot B, Section 7, Mayne Island, 
 Cowichan District Plan 27091 from “ areas where secondary suites are permitted” as shown on 
 Plan No.2, which is attached to and forms part of this bylaw, and the making of such alterations to 
 Schedule “D” to Bylaw No.146 as required to effect this change.  
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3. SEVERABILITY 
 
 If any provision of this Bylaw is for any reason held to be invalid by a decision of any Court of competent 

jurisdiction, the invalid provision must be severed from the Bylaw and the decision that such provision 
is invalid must not affect the validity of the remaining provisions of the Bylaw. 

 

 
READ A FIRST TIME THIS  DAY OF   2021. 
 
READ A SECOND TIME THIS    DAY OF   2021. 
 
READ A THIRD TIME THIS    DAY OF   2021. 
 
PUBLIC HEARING HELD THIS    DAY OF   2021. 
 
APPROVED BY THE EXECUTIVE COMMITTEE OF THE ISLANDS TRUST THIS 
  ______  DAY OF  _________  20__ 
 
ADOPTED THIS ______  DAY OF    20__ 
 
 
 
             
Chair        Secretary 
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MAYNE ISLAND LOCAL TRUST COMMITTEE 
BYLAW NO. 183 

 

Plan No. 1 
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MAYNE ISLAND LOCAL TRUST COMMITTEE 

BYLAW NO. 183 
 

Plan No. 2 
 
 
 
 
 

 
 

 
 



                                               

      

 
           File:  2007261 

 
               February 24, 2022 

 
Mayne Island Housing Society 
Mayne Island BC 
 
Attention: Deborah Goldman 
                
Re:   Groundwater Level Monitoring,  Well WID 43943 (WTN 122538) at Village Bay 
  Road, Mayne Island 
 
Monitoring Installation 
 
As requested, a Diver™ datalogger Serial No. DG948 was installed in the above well on 
September 30 2021 by Hy-Geo Consulting.  Well WID 43943 was constructed on 
September 29, 2020 to a depth of 140 feet (42.67 m). The well was completed in fractured 
brown to grey sandstone encountering a major water-bearing fracture zone from 106 to 
111 feet (32.32 to 33.83m) below ground yielding 20+ USgpm as reported by the driller. 
The well was subsequently lined with 4 inch diameter slotted PVC casing from 6 to 106 
feet (1.83 to 32.31m) as chunks of rock were reported coming from the major fracture 
zone.  Lithology of the drilling record indicates the well was drilled into the Geoffrey 
Formation comprised mainly of sandstone (Muller and Jeletzky, 1970). A 72 hour pumping 
test was carried out on the well in 2020 as reported by (Kohut, 2020b). 
 
The recording interval for the datalogger was set at 10 minutes to detect any potential 
water level variations from neighbouring pumping wells and tidal effects. The corrected 
manually measured water level in the well at 8:30 am on September 30, 2021 was 4.7592 
m below ground.  A second Diver™ datalogger Serial No. DG951 was also set near the 
well to record variations in barometric pressure at the same recording interval of 10 
minutes synchronized with datalogger Serial No. DG948. 
 
On February 17, 2022 the datalogger and barologger were removed from the site by  
Hy-Geo Consulting and data was downloaded offsite.  The corrected water level in the well 
at 9:20 am on February 17, 2022 was manually measured at 1.692 m below ground.  
 
 
Precipitation Data 2021-22 
 
Although no longer operational, the historic Mayne Island climate station may be 
considered representative of the general longer-term (monthly) precipitation patterns for 
Mayne Island (Government of Canada, 2022a).  The most recent (2021-22) precipitation 
data for the region is available for climate station 1015638 on North  Pender Island 
(Government of Canada, 2022b). 
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Precipitation in 2021 as observed at climate station 1015638 on North Pender Island was 
well below normal from February to August as shown in Table 1. Heavy rains beginning in 
September through November resulted in above normal monthly precipitation. Overall  
precipitation in 2021 of 789.6 mm was 93.8 percent of the annual normal (842 mm) for 
Mayne Island. 
 
       
        Table 1. Monthy 2021 precipitation data for North Pender climate station 
                      (Climate ID.1015638) compared to 1981-2010 normals for Mayne Island. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        Data from Government of Canada (2022a and 2022b). 
 
 
Monitoring Results 
 
September 30 to February 17, 2022  
 
Given the frequent recording interval of 10 minutes chosen for the monitoring project, a 
large dataset of over 20,160 water level readings was generated for the above period. A 
hydrograph for this period was prepared to process the large data set and precipitation 
data was subsequently plotted on a separate graph for comparative purposes.   
 
Figure 1 shows the water level below ground in Well WID 43943 from September 30 to 
February 17, 2022 compared with precipitation data for the North Pender Island climate 
station (Climate ID.1015638).  Water level data shown has been corrected for barometric 
effects.  The raw water level data for the September 30 to February 17, 2022 monitoring 
period is provided in Excel© spreadsheet titled “Mayne Island Sept to February 2022.csv”. 
 

Monthly Month Precipitation 
in 2021 
(mm) 

Precipitation 
Normal (mm) 

Percent of 
Normal 

Cumulative 
Percent of 

Normal 
January 134.1 129.9 103.2 103.2 
February 63 87.7 71.8 90.6 
March 15 75.4 19.9 72.4 
April 17.4 55.3 31.5 65.9 
May 22.4 44 50.9 64.2 
June 23.9 36.9 64.8 64.3 
July 0 21.2 0 61.2 
August 10.6 23.8 44.5 60.4 
September 66.0 28 235.7 70.2 
October 91.8 79.9 114.9 76.3 
November 252.1 135.4 186.2 97.0 
December 93.3 124.5 74.9 93.8 

Total: 789.6 842  
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           Figure 1. Water level below ground in Well WID 43943 from September 30, 
                          2021 to February 17, 2022  compared with precipitation data from 
                          North Pender Island climate station (Climate ID.1015638). 

 
              
The hydrograph in Figure 1 shows water levels rising just over 3 m during the monitoring 
period with minor fluctuations of abut 0.1 m to 0.2 m.  Apart from the overall rising water 
level trend, major precipitation events beginning in early October do not show any 
significant effects on water levels.  The cumulative effects of fall precipitation, however, are 
apparent in the overall rising trend in water level.  Frequent daily water level fluctuations 
are evident in Figure 2 and are discussed below. 
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          Figure 2.  Comparison of water level fluctuations in Well WID 43943 from  
                          December 1 to December 8, 2021 with predicted tidal fluctuations at  
                          Montague Harbour. Tidal graph adapted from Government of Canada, 
                          2022c.  
                    
A detailed representative portion of the hydrograph from December 1 to December 8, 2021 
is shown in Figure 2 in comparison to tidal fluctuations at Montague Harbour for the same 
period.  Generally there is a good overall correspondence between the tidal fluctuations 
and the water levels.  The water level peaks, however, lag behind the tidal peaks and only 
vary by about 5 to 10 cm in amplitude.  While the fractured aquifer system at this location  
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is subject to tidal loading to a minor degree, there is no possibility of sea water intrusion 
occurring at this site as pumping levels would not be drawn down below sea level.   
 
The overall, non-pumping behaviour of the water level in well WID 43943 rising about 3 m 
during the fall winter recharge period is consistent with a well completed in a regional 
groundwater discharge area as discussed previously at this site (Kohut, 2020a).  The 
monitoring results obtained above are also consistent with the observations, assumptions 
and results reported on the pumping test carried out on well WID 43943 in 2020 (Kohut, 
2020b). 
 
 
Conclusions 
 
Based on the water level monitoring conducted on the project well WID 43943 
between September 30, 2021 and February 17, 2022,  the following conclusions can be 
made: 
 

1. During the overall monitoring period the water level in well WID 43943 rose 3 m. 
   

2. For the duration of the monitoring period, minor tidal effects of about 5 to 10 cm are 
evident in the water level hydrograph data for Well WID 43943. 
 

3. No significant interference effects from neighbouring wells pumping were 
observable in the hydrograph record. 

 
4. The monitoring results obtained during the monitoring period are consistent with the 

observations, assumptions and results reported on the pumping test carried out on 
well WID 43943 in September 2020 (Kohut, 2020b).                         

                          
 
 
Respectfully submitted: 
 

 
 
Alan P. Kohut, PEng 
Senior Hydrogeologist 
 
Hy-Geo Consulting 
Permit to Practice Number: 1001034 
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Date:   April 21, 2022 
 
To:  Mayne Island Housing Society 
 
From:  MSR Solutions 
 
Subject: Mayne Island Housing Society Water Management Plan 

1. Introduction 
375 Village Bay Road is a proposed affordable housing development on Mayne Island, BC by the Mayne Island 

Housing Society (MIHS). The proposed development includes five 1-bedroom units, four 2-bedroom units and one 

3-bedroom unit. MIHS has retained MSR Solutions Inc. (MSR) to investigate water demand requirements as well 

as a preliminary investigation into stormwater management for the property. There is currently no plan to utilize 

graywater. This report has been prepared in support of an application for Rezoning made to Islands Trust. 

2. Design Basis 

2.1. Water Demand 
Residential water demand is attributed to the following general categories: 

• Indoor Demand – includes all regular indoor usage of water within a residence, including from sinks, 

toilets, showers, wash machines, dishwashers, indoor plants, etc. 

• Outdoor Demand – includes regular outdoor usage such as irrigation and use of outdoor hoses (e.g. for 

washing cars). 

• Leakage – losses from leakage tend to increase as systems age and with the size of the system. For a newly 

installed small system such as proposed for MIHS, leakage will be minimal. 

2.2. Water Sources 
Indoor water demands will be supplied by well water. The recently drilled well on site had a 72-hour variable rate 

pump test performed in October of 20201. The project well WID 43943 was subsequently pump tested by Red 

Williams Well Drilling & Pump Installations Ltd., at a constant rate of 11.84 L/min (3.13 USgpm) for just over 72 

hours from October 3 to October 6, 2020. The average drawdown of the cumulative pumping was equal to 4.52% 

of the available head in the well. The Hydrogeologist has indicated that the well has a sustainable yield of a 

minimum of 11.84 L/min (3.13 USgpm).  

 
1 Hy-Geo Consulting Report on Assessment of Pumping Test on WID 43943 for Proposed Affordable Rental Housing Project, 
Mayne Island (2020) 

http://www.msrsolutions.ca/
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A water licence application (Tracking number 100351846) was submitted in 2021 for 7.36 m3/day and a total 

annual quantity of 2686 m3/year to be diverted. The groundwater licence will require that the water volumes 

diverted be measured and recorded.  

To ensure the safety of the water supply, all requirements of the Drinking Water Protection Act and Drinking 

Water Protection regulation should be followed in regards to wellhead protection. Wellhead protection will be 

thoroughly assessed through the regulatory approvals through Island Health that will be required for 

development.  

The Hy-Geo consulting report noted that “pumping water levels would not be drawn below sea level precluding 

the possibility of sea water intrusion” at any time. However, management practices for the prevention of saltwater 

intrusion shall be adhered to2. Strategies will include well level monitoring, water conservation, detection and 

mitigation of leakage, setting the timing of the well pump to provide “Well sipping”, and the provision of adequate 

storage. The well was monitored from September 2021 to February 2022 and the results were consistent with the 

original Hy-Geo report from 20203. 

Water demand at the development will vary depending on the occupancy of the 10 units. To balance the flow 

from the well against varying daily demand over a 12-16 hour period, storage and replenishment will be 

implemented.  

2.3. Population 
Using Table II- 9 from the BC Ministry of Health Sewerage System Standard Practice Manual (SPM) Version 3, a 

different population equivalent can be assigned to each unit type. These values fit closely to MSRs experience. 

The population data can be seen in Table 1 below. In the preliminary concept design, the development will have 

five 1-bedroom units, four 2-bedroom units and one 3-bedroom unit. 

Table 1: Occupancy Equivalents 

Units 
SPM Occupancy 

per Unit 
Total Occupancy 

1 Bedroom (x5) 2 10 

2 Bedrooms (x4) 3 12 

3 Bedrooms (x1) 3.75 3.75 

Total  25.75 

 
2 Province of British Columbia Best Practices for Prevention of Saltwater Intrusion (2016) 
 
3 Hy-Geo Consulting Groundwater Level Monitoring, Well WID 43943 (WTN 122538) at Village Bay 
Road, Mayne Island (2022) 

http://www.msrsolutions.ca/
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MIHS estimates occupancy of 25.75 persons. As such, the water management plan will account for a minimum of 

25 and maximum of 30 occupants.  

2.4. Indoor Water Demand for Anticipated Use 
Using the maximum and minimum population buildouts and projected flows, the total water demand can be 

calculated. The BC Design Guidelines for Rural Residential Community Water Systems (RRCW) uses an Average 

Daily Demand (ADD) of 230 L/person/day. These guidelines are generally over-estimations of actual use in small 

systems built with modern low-flow fixtures. For a user based average flow we can use the Capital Regional 

Districts (CRD) data of 232 L/p/d along with an estimate of indoor usage percentage (72%) to come to an average 

of 167 L/p/d for indoor use. Based on a previous assessment by Hy-Geo (2020), the potential residential water 

demand at the proposed facility is 7,360 L/day, or equivalent to a continuous pumping rate of 5.11 L/min.  All 

three values were used as a comparison to show a range of potential water demands. Results can be seen in Table 

2. 

Table 2: Average Daily Demand using RRCW, CRD, and Hy-Geo Consulting flows 

 RRCW CRD Hy-Geo Consulting 

Population 
(persons) 

25 30 25 30 25 30 

Flow 
(L/person/day) 

230 230 167 167 245 245 

Total (L/day) 5,750 6,900 4,175 5,010 6,125 7,360 

 

The total demand in the highest case scenario (30 people @ 245 L/p/d) equals the maximum daily flow specified 

in the water license application. This represents a maximum value of indoor usage for the development.  

In MSR Solutions’ experience with water and sewer servicing and monitoring in British Columbia, it has been found 

that Average Daily Flows can be as low as 160 L/p/d in similar properties. This data has previously been used as a 

design basis for projects in Port Renfrew, Mill Bay, and other locations in BC. Water usage at Surfside Park Estates 

on Mayne Island in 2020 was 424 L/day/house, or 170 L/day/capita on a system with noted leaks and damages.4 

Water conservation measures are mandated by the current BC Plumbing Code, which requires low flow fixtures. 

For example, toilets must now use no more than 6 L per flush, whereas older toilets typically use 18+ L per flush. 

Generic guidance documents such as the RRCW still factor in older homes, thereby providing daily flows that are 

 
4 Capital Region District Surfside Water System 2020 Annual Report (2020) 
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higher than anticipated for homes built to the current code. It can then be assumed that estimated water 

consumption will be less than the usage numbers provided in the RRCW. Having storage of potable water also 

ensures an adequate buffer for peak events, maintenance or incidents such as a water leak that may take the 

treatment plant offline. 

2.4.1. Emergency Conditions 
Should demand become greater than the designed storage and water runs low or out, MIHS would have to 

consider the following options: 

1. Contact plumber to identify potential leaks or bursts in the system 

2. Notify residents that water is scarce and conservation efforts need to be taken 

3. Truck in potable water to replenish the storage 

The water distribution network will include valving so that the network can be isolated into smaller zones to 

facilitate leak detection. Detailed record drawings will provide accurate locations of all water piping and fittings 

to assist in locating and repairing any leaks. A regular log of a flow totalizer from the well will be maintained, 

allowing for the operator to spot trends in increased usage that may be due to leakage. 

2.5. Rainwater 
Rainwater availability for irrigation can be determined by the collection surface area and rainfall data. Using the 

average rainfall data from 1981-2010 from the Mayne Island Climate Station, in a typical year Mayne Island will 

see 842 mm of rain. Allowing for 20% losses in collection, a conservative estimation of 670 L/m2 of available 

rainwater can be collected. Using preliminary unit designs, an estimate of 563 m2 of roof area can be used for a 

collection surface for a total of 379 m3 of available water in a typical year.  

The distribution of rainfall events on Mayne Island are seasonal in nature, with most of the rainfall occurring 

between October and April, and prolonged dry periods common during summer months. Total monthly rainfall 

available for collection (after losses) is shown in Figure 3. Irrigation demand will likely be greater than the available 

water through the summer months unless sufficient storage is used.  

http://www.msrsolutions.ca/
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Figure 1: Potential Rainwater Collected 

Rainwater collection will be used for irrigation of any garden areas. Rainwater will not require any treatment other 

than coarse filtration before irrigation, therefore the costs associated are generally collection and storage. There 

are currently no dedicated garden areas but there may be some native plants along the perimeters and possibly 

residents requiring access to rainwater for gardening. 

3. Treatment 
Based on the previous Hydrogeologist’s report, the water quality samples obtained in 2020 showed a generally 

clean source, with only a few parameters of concern. The dissolved manganese levels at 349 µg/L exceeded the 

new Aesthetic Objectives from the Canadian Drinking Water Guidelines. If required based on a construction permit 

application with Island Health, Manganese can be removed with a media filter. Chlorine will act as an oxidant that 

will also reduce levels.  

A source approval is to be obtained through Island Health, which will assess the risk factors of the water source 

and mandate minimum levels of treatment. If multiple barriers of disinfection are deemed necessary, this can 

typically be provided with a treatment system consisting of filtration, UV disinfection, and residual chlorination. 

Filtration will be provided in 4” x 20” filter cannisters with a 5 micron and 1 micron filter, which is easily maintained 

by opening the cannister and replacing the cartridge. The UV systems will either be simple for a typical cleaning 

required every 2-3 months, or a more expensive model, which will have a built-in wiper, requiring only annual 

maintenance. Both UV options require annual bulb changes. If the source is deemed at low risk and does not 

require multi-barrier disinfection, residual chlorination may still be anticipated. 
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Chlorine disinfection may be kept at a residual of 0.5 mg/L to minimize concerns for odour and taste. This will also 

mitigate regrowth within the distribution systems, thereby reducing the frequency of line flushing. Treated water 

will need to be stored to meet required chlorine contact times. These components (except the storage tank) will 

need to be installed inside a secure, watertight building. If a dedicated water treatment building is required, 

keeping the building under 100 ft2 will prevent the need for additional permits and should be sufficient for the 

required treatment equipment. 

4. Reservoir Storage 
Using Section 4.7 – Distribution Storage Reservoirs from of the Design Guidelines for Rural Residential Community 

Water Systems (2012), the storage reservoir can be designed using the following: 

• Balancing Storage: To balance the fluctuations in domestic demands and irrigation and allow for 

reasonable on/off frequencies of the supply pumps; 

• Fire Storage: To provide sufficient water for the critical fire flow/duration demands in the system; 

• Emergency Storage: To provide water in case of power outages and restriction in source supply. 

4.1. Balancing Storage 
Section 4.7.1 – Balancing Storage states that the balancing storage required is the difference between 

instantaneous demands and the average demands should be minimum 25% of the maximum daily demand (MDD). 

As such, the volume required for balancing storage is 1,840L (405 iGal). 

4.2. Fire Storage 
Mayne Island Fire Rescue supplies their own water when a fire occurs through the use of pumper trucks and dry 

hydrant storage ponds. Through discussions with the Mayne Island Fire Chief, Kyle Stobart, no storage is required 

for this the development as the Fire Department has sufficient capacity.  

4.3. Emergency Storage 
Section 4.7.3 – Emergency Storage states that emergency storage provides water during events such as natural 

disasters, pump failure, source failure, or watermain breaks.  

The emergency storage is calculated using: 

𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 = 0.25 𝑥 (𝐵𝑎𝑙𝑎𝑛𝑐𝑖𝑛𝑔 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 + 𝐹𝑖𝑟𝑒 𝑆𝑡𝑜𝑟𝑎𝑔𝑒) 

As such,  

𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 = 0.25 𝑥 (1,840 𝐿 + 0 𝐿) 

𝐶𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒𝑑 𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 = 460 𝐿 

http://www.msrsolutions.ca/
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The above Emergency Storage calculation results in only 460 L due to the lack of fire storage required at this site. 

However Emergency Storage is warranted for other considerations, such as the disruption of the well source. 

Taking the MDD of 7,360 L/d and considering a typical peaking factor of 2.5 for MDD relative to ADD, an average 

consumption of 2,940 L/d may be assumed. To provide seven days of average demand, 20,580 L of storage would 

be required. This will be rounded to 20,890 L to account for commonly available tank sizes (5000 iGal). 

𝑅𝑒𝑐𝑜𝑚𝑚𝑒𝑛𝑑𝑒𝑑 𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 = 20,890 𝐿 

4.4. Total Reservoir Storage 
Total reservoir storage is found using the following: 

𝑇𝑜𝑡𝑎𝑙 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 = 𝐵𝑎𝑙𝑎𝑛𝑐𝑖𝑛𝑔 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 + 𝐸𝑚𝑒𝑟𝑔𝑒𝑛𝑐𝑦 𝑆𝑡𝑜𝑟𝑎𝑔𝑒 

The total storage summary is shown in Table 3. 

Table 3: Total Reservoir Storage Summary 

  

Balancing Storage (0.25 x MDD) 1,840 L 

Emergency Storage 20,890 L 

Total Reservoir Storage 22,730 L 

A minimum reservoir storage of 22,730 L is recommended. This can be achieved with NSF61 rated poly tanks, 

either a single 22,730 L (5,000 iGal) or two 11,365 L (2500 iGal) tanks. This storage volume can also provide chlorine 

contact time if multi-barrier disinfection is required by Island Health. The design shall follow the most recent 

version of the British Columbia Building Code (BCBC), National Building Codes and AWWA D-103-09 specifications. 

4.5. Rainwater Storage 
Due to the highest demand period for irrigation being during the driest months of the year, the storing of 

rainwater through the winter months will be necessary. Demand will be about 0.02 m3/day or about 0.6 m3 per 

month for every 10 m2 of garden space. Gardens will only be installed bordering sections of each unit, containing 

native species with minor footprints. It is recommended that a landscape consultant be contacted, and storage is 

built to suit cost and minimal needs. 

http://www.msrsolutions.ca/
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5. Wellhead and Protection 
Protection of the well is critical to ensure water contamination is mitigated.  Wellhead protection will be in 

accordance with the Drinking Water Protection Regulation and the Groundwater Protection Regulation (GPR).  

The well was properly installed by Red Williams Drilling with a bentonite surface seal and steel casing; and vermin 

proof well cap, with appropriate stick up.  Any works required to modify the well shall include well head protection 

as per the GPR. 

Salt water intrusion in this well is not anticipated to be an issue, as the well pump will also be located above sea 

level (HyGeo Consulting).  However in support of downstream users, best practices from Best Practices for 

Prevention of Saltwater Intrusion will be utilized including the following: 

• Large water storage tanks for times with peak demand; 

• Low water use appliances and irrigation systems will be implemented; 

• Leaks will be monitored and rectified as soon as possible; 

6. Monitoring and Reporting 
Water use will be regularly monitored and reported. Volume totals can be tracked from a flow meter either at the 

well head or located inside the treatment building. This will ensure usage is staying within the allowable limits 

from the license and assist with any future works by providing more accurate per capita water use data. 

A well data logger will be installed for water level monitoring. Data is downloaded from the probe at the well head 

in digital form.  

When an operating permit is issued by Island Health further reporting requirements will be laid out. Regular 

sampling of the treated water for quality will be required. Bacteriological sampling will be required to be 

submitted to Island Health, likely on a monthly basis. Any other reporting will be done as needed to the 

appropriate governing bodies. 

7. Stormwater Management 
New developments are required to prepare a stormwater management plan to obtain a building permit, typically 

after the site design is done. The plan requires the area and location of all impermeable surfaces before you can 

properly calculate the required runoff control. The objective generally is to minimize erosion and to keep 

stormwater runoff equivalent to pre-construction flows. Rainwater collection is planned for irrigation and can be 

used as a means of managing the stormwater from the property. The preliminary stormwater design is outlined 

in the following sections and will be further designed with the completion of the final architectural plans. 

Upon completion of the final design, peak discharge and runoff volumes can be calculated. The soil properties will 

be obtained using a permeator test at the Building Permit Stage. Using the final design, soil conditions and models 

http://www.msrsolutions.ca/


    MSR File No. 21-653 
MIHS Water Management Plan MSR SOLUTIONS INC.    

 
 

 

M:\MSR Projects\21-653 Mayne Housing Society\05-Reports Calculations\Reports\220421 Mayne Housing Water Storage Requirements.docx 

 MSR Solutions Inc. #125 - 662 Goldstream Avenue, Victoria, B.C. V9B 0N8 
T: 250.479.5164 | F: 888.277.2816 

W: www.msrsolutions.ca 
Permit to Practice #1001876 

9 

 

predicting future stormwater conditions, a stormwater design will be developed to ensure there is adequate 

storage to accommodate the difference in run off from post-development and pre-development for a 15-minute 

storm event. The design will include retention ponds and swales to provide storage during the storm events. 

In addition to the stormwater collection, the grading plan will ensure drainage runs away from the structures 

towards swales and central roadways. 

7.1. Site Context 
During a site visit in February of 2022, it was observed by MSRS that stormwater from the upslope catchment area 

transitions through the property at 375 Village Bay Road. The contributing catchment consists of the steep north 

face of a ridge, with an estimated catchment area of at least 7.5 Ha (18.5 acres) directly contributing to the flows 

which transit the property, which are conveyed across Village Bay Road via two existing culverts. During winter 

storm events, the existing soils have been observed to be compacted and fully saturated, and therefore have a 

high runoff coefficient. Although forested areas are often assigned low runoff coefficients such as 0.15 (as 

referenced in the section below), the Ministry of Transportation and Infrastructure (MoTI) acknowledges that 

under saturated conditions, steep forest areas can have runoff coefficients upwards of 0.8 and therefore requires 

this consideration in the design of highway infrastructure5. It is observed that a high runoff coefficient in keeping 

with MoTI’s conservative estimates is applicable to this catchment and contributes to stormwater management 

issues and concerns for downslope residents on Maple Drive. 

Due to this context, it is acknowledged that responsible stormwater management is a critical aspect of the 

proposed development. Best practices for stormwater management as outlined in the following sections shall be 

adhered to in order to ensure there are no impacts on the downslope properties relative to pre-development 

conditions. The pre-development runoff coefficient of 0.15 used in the calculations below results in a 

conservatively sized retention system which likely goes well beyond merely compensating for the net change in 

impermeable surfaces (as discussed above, actual pre-development coefficients are much higher than 0.15). Plans 

for habitat restoration and retention ponds are anticipated to further reduce the intensity of runoff existing the 

site. Parcels are generally not responsible for the attenuation stormwater flows originating from offsite, and this 

would be a contentious precedent to set. However, it has been stressed by the MIHS that the proposed 

development intends to go well beyond the minimum requirements of accounting for the post-development 

onsite runoff, and to ideally provide a net benefit to the stormwater management of downslope properties.  

7.2. Sediment and Erosion Control 
Erosion and sediment control (ESC) procedures will be adhered to during construction. The erosion and sediment 

control measures will be monitored throughout the entirety of construction. Sediment and erosion control 

measures ensure that the quality of site run-off is maintained. 

 
5 BC MoTI Supplement to TAC Geometric Design Guide (2019), Table 1020.A 

http://www.msrsolutions.ca/
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To improve the quality of discharged stormwater from the site and considering Section 8 of Ministry of 

Environment (MoE)- Province of British Columbia General BMPs and Standard Project Considerations, the 

following are proposed to control silt during the construction period in rain season: 

Table 4: Silt Control During Construction 

Method Photo 
A silt trap is a designated area where water that is 
contaminated with suspended sediment as a result 
of construction activity or water runoff is contained. 
While the water is in the trap, the sediment can 
settle to the bottom of the trap until it can be 
removed. These devices can be made using silt fence.  
Silt Fence is used on construction sites to help 
protect streams, rivers, lakes and other aquatic 
resources as well as terrestrial resources from 
contamination by silt, sediment and construction 
debris.  

 
 

 
A Silt Trap 

 

Straw Wattles are an effective and economical 
alternative to silt fence and straw bales for sediment 
control and stormwater runoff. The wattles consist 
of 100% agricultural straw wrapped in tubular ultra-
violet stabilized synthetic netting. 

 

 

 

Straw Wattles 
Downstream of the construction points can be considered as an appropriate location to set up the silt fences 
or straw bales. 

7.3. Pre-Development Condition 
The land is at its highest elevation at Village Bay Road. North from the road the land slopes quite steeply for 

between 20 and 40 meters at which point the slope is reduced but continues to the north end of the property. 

Much of the property has poor drainage and results in some areas with standing water. There are no significant 

surface streams on the property. 

The pre-development discharge can be calculated using the rational method, Q = CIA/360 

Where: 

Runoff flows (Q) = Total runoff volume 

Runoff Coefficient (C) = 0.15 (for forested areas) 

http://www.msrsolutions.ca/
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Rainfall Intensity (I) = 34 mm/hr x 130% = 44.2 mm/hr (30% additional to account for climate change) 

Total Lot Area (A) = 1.2145 ha 

360 = conversion factor 

Therefore,  

𝑃𝑟𝑒 𝑑𝑒𝑣𝑒𝑙𝑜𝑝𝑚𝑒𝑛𝑡 𝑑𝑖𝑠𝑐ℎ𝑎𝑟𝑔𝑒 =  
(0.15)(44.2

𝑚𝑚

ℎ𝑟
)(1.2145 ℎ𝑎)

360
= 0.0224

𝑚3

𝑠
 (22.4

𝐿

𝑠
)  

7.4. Post-Development Condition 
The development of the land will create impervious areas that will increase runoff discharge. Post-development 

discharge is calculated using the same method accounting for all the different coefficients for different parts of 

development. Coefficients and areas for post-development can be seen in Table 5. 

Table 5: Post-Development Runoff Coefficients and Areas 

Type of Area Area (m2) Runoff Coefficient 

Buildings 563 0.85 

Paved Areas 125 0.9 

Gravel Areas 1,000 0.85 

Undeveloped 10,288 0.15 

 

By adding up the sum of each coefficient multiplied by its respected area and then multiplying by the same 

intensity used in the pre-development calculations, a post development runoff will be equivalent to 0.0296 m3/s 

(29.6 L/s). Based on a 15 min storm duration as recommended in the BC Building Code, this equals a runoff 

difference of 6.527 m3. 

7.5. Stormwater Retention 
A general requirement for the issuance of a subdivision approval through MoTI and building permit through the 

CRD is for a qualified engineer to provide a stormwater plan which is to ensure that post-development runoff is 

equivalent to pre-development conditions for the applicable design rainfall event. To balance the post-

development runoff to pre-development runoff levels, stormwater retention basins are to be built on site. These 

basins will be sized to hold a minimum of 6.5 m3 of runoff within the available freeboard above the discharge. 

Flow from the retention basin will be release in a controlled manner, equal to or less than pre-development flow 

http://www.msrsolutions.ca/
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rates by use of a control orifice. The overflow structure will be constructed to ensure an overland flow path to 

convey a minimum of a 100-year event in a controlled manner. 

8. Summary 
The following points are addressed within the report, or as noted below: 

Issue Comment 

Water Source • Well licence application for 7.36 m3/day (5.11 L/min) 

• Pumping at up to the minimum sustainable yield of 3.13 
USgpm will amply provide for demand while not 
stressing the well 

Water Demand • Demand at the highest case will be 7,600 L/day 

• Expected demand around 4,000 to 5,000 L/day 

Managing Water Demand • Low flow fixtures required as per BC Plumbing Code 

• Install recording water meter at well head for 
comparison to user consumption flows 

• There will be ongoing education to residents about 
water conservation measures 

Storage • A recommended 22,730 L for potable water will meet 
balancing and emergency demand while maintaining a 
safe residual 

• Rainwater to be discussed to suit cost and demand of 
irrigation 

Treatment • Manganese removal and residual chlorination 
anticipated.  

• If required by VIHA, additional treatment including UV 
and cartridge filtration may be included. 

• Equipment to be stored in secure building 

Grey Water Recycling • Constraints are additional operating costs and 
complexity in system impacting affordability 

Wellhead Protection • Completed in accordance with the Groundwater 
Protection Regulation. 

• Location of well pump to be above sea level 

http://www.msrsolutions.ca/
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Saltwater Intrusion • Not anticipated to be an issue on this property. 

• Water conservation practices are in effect for the 
development 

• The pump location is setback from the ocean and the 
pump zone will be set below the 120 day average draw 
down (plus NPSH) 

• Pumping will be by low volume – high frequency 

Monitoring and Documentation • Recording flow meters and dataloggers will be installed. 

• Data will be stored for upwards of 6 months to allow 
retrieval of information and reporting as required. 

Stormwater Management • To be addressed in detailed design to directed 
impervious areas back to ground through bioswales and 
retention 

9. Conclusion 
375 Village Bay Road can treat and distribute water to meet indoor demands for its desired population when 

relying on well capacity with adequate storage. A multi-barrier treatment system (filtration, UV disinfection and 

residual chlorination) will be required to treat the well water to meet health standards. Rainwater can be 

harvested for irrigation demands assuming storage requirements are met. Fire storage, balancing and emergency 

demands for the development will be accommodated in the 22,730 L storage reservoir. 

10. Recommendations 
A well treatment system with filtration and residual chlorination is anticipated to meet Island Health requirements 

and ensure well water is safe to consume. If multi-barrier disinfection is deemed necessary by the health officer, 

UV treatment may be included. The treatment equipment will need to be housed indoors. If space is not available 

in an existing building a small treatment shed will need to be constructed. It is recommended that redundancies 

are put in place to ensure water is always available. Storing spare pumps and other equipment will prevent 

shutdowns from malfunctioning equipment. Providing backup power generation for the treatment plant will also 

prevent prolonged shutdowns of the potable water system from a power disruption. 

22,730 Litres of potable water storage is recommended for the development. It will meet the maximum month 

condition for reasonably assumed flows and can be supported in an application for a construction permit to Island 

Health, as it will support demand for the max population for over 7 days for responses and fixes to any 

emergencies or problems.  

A rainwater collection system will provide a means of additional water source to help assist in irrigation demands. 

Because there is no requirement to treat rainwater before irrigation it is a very cost-effective means for providing 
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the water needed to irrigate. MIHS will need to ensure adequate storage meets their decided irrigation outcomes. 

Usage can be minimized through Xeriscaping of the site. 

 

Prepared by:        Approved by: 

 

 

Jeff Brett, EIT        Karl Williaume, P.Eng. 
Project Engineer       Project Engineer 
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