
 
MSR Project No.: 25-970 

3334 Port Washington Road – Stormwater Plan 
 

 

 

 MSR SoluƟons Inc. #125 - 662 Goldstream Avenue, Langford, B.C. V9B 0N8 
T: (250) 479-5164 | F: (888) 277-2816 | W: www.msrsoluƟons.ca 

Permit to PracƟce #1001876 

1 

Date:    May 19, 2026 

Submit To:   Islands Trust 
200-1627 Fort Street 
Victoria, BC, V8R 1H8 
informaƟon@islandstrust.bc.ca 

AƩn: Brad Smith 

Prepared By:   MSR SoluƟons Inc. 

Subject:   3334 Port Washington Road – Industrial Wastewater/Stormwater Management Plan 

 

 
A rezoning applicaƟon has been submiƩed for the property at 3334 Port Washington Road, on Pender Island, BC. 
The legal descripƟon of the property is Lot 7, Plan, VIP6294, SecƟon 18&22, Cowichan Land District, PorƟon Pender 
Island, with the PID: 005-837-693. The file number for the rezoning applicaƟon is: PLRZ20240110. The North 
Pender Island Local Trust CommiƩee had received a preliminary report and passed a resoluƟon to proceed with 
the applicaƟon on November 29, 2024. With the issuance of a Terms of Reference it is required that an Industrial 
Wastewater/Stormwater Management Plan is submiƩed, as the intent of the landowner is to construct a new shop 
on the property among current uses. 

 
MSR SoluƟons Inc. (MSR) has been retained to develop an Industrial Wastewater/Stormwater Management Plan 
for the rezoning applicaƟon. The property is currently zoned as rural “R” for rural uses and is seeking to rezone to 
a Light Industrial Zone (GI) which allows for the property to used as a contractor yard, storage, handling of goods 
and vehicles, and one accessory dwelling.  

It is requested in a leƩer from Islands Trust, regarding the “Terms of Reference for Rezoning ApplicaƟon 
PLRZ20240110 (Bigham) - 3334 Port Washington Road, North Pender Island (PID 005-837-693)” and dated 
December 18, 2024, that an Industrial Wastewater/Stormwater Management Plan addresses requirements to 
minimize impacts on the environment and adjacent properƟes. The stormwater management plan will be based 
on the site condiƟons and proposed industrial uses for: 

a. The safe storage and disposal of all industrial wastewater produced on the site. 
b. EffecƟve management of all stormwater. 
c. Compliance monitoring and reporƟng. 

Applicable bylaws include the North Pender Land Use Bylaw No. 224 (2022) and North Pender Island Official 
Community Plan Bylaw No. 171 (2007). SecƟon 8.14 in the Land Use Bylaw No. 224 outlines drainage standards, 
with the OCP Bylaw No. 171 suggesƟng a preference for porous or permeable surfaces while minimizing 
impervious surfaces, with swales and open ditches rather than curb and guƩer systems.  
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Stormwater works and onsite drainage requirements must be capable of conveying the peak rate of runoff from a 
10-year storm for the enƟre drainage basin, per Land Use Bylaw No. 224. AddiƟonally, a stormwater management 
design references the BC Building Code (BC Ministry of Housing, 2024), and the Climate ProjecƟons for the Capital 
Region (CRD, 2024) for climate change consideraƟons.  

 
MSR conducted a site visit on June 24, 2025, to assess the proposed works and invesƟgate the site properƟes. The 
lot currently consists of aggregate storage, modular storage shelters, and some work vehicle parking, all in a gravel 
area. The site has an overall south-facing slope at an approximated 30% average grade, with a level area along Port 
Washington Road used for the current site acƟvity. Natural drainage on site travels towards the south and is 
collected and conveyed by a roadside ditch along Port Washington Road sloping slightly towards the west. Beyond 
the current site uses (refer to Figures 1 and 2), the property is primarily forested and has one water well located 
approximately midway up the hill. Drainage swales exist along the east and west property lines which channels 
runoff from the subject property and neighboring sites to the roadside ditch along Port Washington Road. 

 
Figure 1: Site Photo Looking Northeast 

 
Figure 2: Site Photo Looking North 

 

A new shop and an office are proposed, which will be the contribuƟng factors to stormwater runoff, with the 
introducƟon of impermeable area on site. Machine and vehicle washing acƟviƟes will be offsite, so no industrial 
wastewater will be produced and introduced into the stormwater conveyance system. Aggregates stored on site 
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are primarily rock and sand products, which will not introduce silts or industrial waste. Topsoil stored on site with 
the potenƟal for sediment runoff downstream will remain covered.  

The currently developed area of the lot is a gravel space and shall remain as such aligning with the General 
Commercial Policies, SecƟon 2.4.10 of the OCP Bylaw No. 171, favouring porous and permeable surfaces for 
parking areas and minimizing the impervious surfaces on site. Should this area be paved at any Ɵme, it is noted 
that SecƟon 5(e) in the OCP Bylaw No. 171 requires that paved areas shall include oil/water separator(s). 

 
There are no industrial acƟviƟes proposed for the current site that will produce industrial wastewater. Staff 
washrooms located in the proposed building will discharge to an onsite sewage treatment system registered under 
the Sewerage System RegulaƟon in accordance to best pracƟces outlined in the Sewerage System Standard PracƟce 
Manual. 

 
The proposed onsite stormwater management system will collect stormwater from roof leaders and discharge to 
a catch basin for overflow and equalizaƟon into a form of stormwater storage. The storage allows for the 
aƩenuaƟon of stormwater during peak events with gradual infiltraƟon overƟme. The catch basin and storage 
mechanism will be equipped with a restricƟng outlet and overflow, discharging to the south end of the property. 

 
Post-development flows must be equal to pre-development flows for developments. Stormwater storage offers 
infiltraƟon and stormwater aƩenuaƟon to displace the increased stormwater runoff generated by impermeable 
areas. The release rate of the aƩenuaƟon storage will be controlled to no more than the equivalent pre-
development flow rate. 

A local Intensity-DuraƟon-Frequency (IDF) curve for the site was generated to determine a locally relevant amount 
of rainfall and aƩenuaƟon storage required. Ungauged locaƟon IDFs are determined by IDF_CC Web-based Tool 
for UpdaƟng Intensity-DuraƟon-Frequency Curves to Changing Climate – ver 8.0 (Simonovic et. Al., 2015). The 
design storm considered is a 15-minute storm duraƟon at a 10-year return period, with a Ɵme of concentraƟon of 
10 minutes. This design storm meets the requirements in Appendix C of the BC Building Code and the North Pender 
Land Use Bylaw No. 224 stormwater management requirements. 

 
Based on the Climate ProjecƟons for the Capital Region (2024), the annual average increase in precipitaƟon is 
expected to rise by 15% by the 2050’s and 25% by the 2080’s. The largest seasonal increase is expected in the 
winter at 25% by the 2050’s and 34% by the 2080’s. Comparable to the anƟcipated design life of storm and 
wastewater infrastructure, a 50-year forecast is applied based on the largest projected increase being in the winter, 
adding a factor of 34% to the intensity of post-development design flows.  
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The design 15-minute, 10-year storm per the IDF curve is 31.5 mm/hr, and when considering climate change, 
indicates an intensity of 42.3 mm/hr. Applying the raƟonal equaƟon, the pre- and post- development design flows 
are calculated. ܳ = ஼ூ஺ଷ଺଴     (EquaƟon 1) 

Where ‘Q’ is the discharge of watershed (m3/s), ‘C’ is the surface water runoff coefficient (unitless), ‘I’ is the rainfall 
intensity (mm/hr) according to the IDF curve and with respect to the Ɵme of concentraƟon ‘Tc’, and ‘A’ is the 
tributary area (ha). 

The runoff coefficient is derived by the weighted average of the sub-coefficients and their respecƟve areas as 
provided in Tables 1 and 2. A pre-development coefficient of 0.5 is selected for gravel roads and parking areas, 
which is a conservaƟve equivalent to light industrial areas. In addiƟon to a runoff coefficient of 0.5 being 
representaƟve of light industrial areas, it strikes a balance between coefficients used in standard engineering 
pracƟce for asphalt or brick paved surfaces which are less permeable, and heavier soils which are more permeable. 
Runoff coefficients are determined by InfoSWMM (2021), the industry-leading soŌware program used to model 
complex stormwater networks, and Engineering Hydrology Principles and PracƟces (Ponce, 2014) which cites peer 
reviewed reference material from the Design and ConstrucƟon of Sanitary and Storm Sewers, ASCE Manual of 
Engineering PracƟce No. 37, 1960.  

A post-development coefficient of 0.9 is used as a typical design value for impermeable areas, obtained from the 
same resources.  

The runoff coefficients are therefore considered appropriate for design purposes and consistent with standard 
engineering pracƟce, to represent condiƟons over the design storm in both dry and wet seasons. The design storm 
criteria are based on a 10-year return period event represenƟng a staƟsƟcally independent occurrence, with no 
requirements within the governing regulaƟons to account for consecuƟve storm events or varying antecedent 
moisture condiƟons beyond this basis. 

 

Pre-development and post-development flows are calculated based on the esƟmated surface area of the proposed 
shop and office. Pre-development flows were calculated based on a storm intensity of 31.5 mm/hr, and the area 
and coefficients seen in Table 1. 

Table 1: Pre-Development Runoff Coefficients 

Surface Area (m²) Runoff Coefficient 

Shop  149  0.50 

Office  9  0.50 

Total 158 0.50 
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Applying EquaƟon 1, the resulƟng pre-development flow equates to 0.69 L/s. Post-development flows were 
calculated based on a storm intensity of 42.3 mm/hr, and the area and coefficients seen in Table 2. 

Table 2: Post-Development Runoff Coefficients 

Surface Area (m²) Runoff Coefficient 

Shop  149  0.90 

Office  9  0.90 

Total 158 0.9 

Applying EquaƟon 1, the resulƟng design flow equates to 1.67 L/s. 

 

 

The aƩenuaƟon storage requirements are determined by the difference in pre- and post-development flows over 
the duraƟon of the storm, shown by EquaƟon 2.  ܳ௦௧௢௥௔௚௘ = ܳ௣௢௦௧ − ܳ௣௥௘ =  (EquaƟon 2)     ݏ/ܮ 0.98

MulƟplying Qstorage by a 15-minute storm duraƟon, the aƩenuaƟon volume is 0.88 m3. 

 
For stormwater retenƟon sizing the BC Building Code, Appendix C – ClimaƟc and Seismic InformaƟon for Building 
Design in Canada, can be used. The BC Building Code calculaƟon uses the 15-minute design rainfall depth provided 
in Table C-2 for ClimaƟc Design Data for Selected LocaƟons in BriƟsh Columbia, mulƟplied across the impervious 
area of the development.   

A rainfall depth of 8 mm listed for the Victoria region is used, which, across 158 m2 of impermeable area only (Table 
2), requires 1.3 m3 of storage. 

 
The gravel surface of the exisƟng contractor yard has an esƟmated runoff coefficient of 0.5 as described in SecƟon 
5.3, suggesƟng that half of all rainwater that falls on the surface will infiltrate, while the remaining half has the 
potenƟal to travel overland. Machinery used in the yard has the potenƟal to release small drips of oil or other 
sources of hydrocarbons, which, if not captured, have the potenƟal to travel over land and downstream through 
exisƟng water courses. To miƟgate any potenƟal environmental impacts, two approaches are proposed – surface 
water capture and treatment through an Oil Interceptor (OI), and a comprehensive spill response plan. 

 
A schemaƟc sketch of the proposed surface water capture and treatment strategy can be seen in the drawings 
provided in Appendix A. The exisƟng gravel yard will be graded to direct and capture overland flow through catch 
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basins posiƟoned at low points. The catch basins will serve to capture sediment as surface water flows through 
and is discharged into a PVC stormwater collecƟon pipe. The collecƟon pipe will convey flows received from each 
of the catch basins into and OI. The OI is sized based on providing 0.25 m2 of surface area for every 1 L/s 6-month 
storm design flow, in keeping with pracƟces common to municipaliƟes such as Saanich and Langford.  

The proposed OI is a Langley Precast Type II Interceptor, installed with an upstream catch basin and overflow 
piping. As illustrated on the site plan in Appendix A, the Type II Interceptor saƟsfies the site condiƟons and design 
storm. The overflow will only be used in high-flow scenarios, where the design storm is exceeded. High-flow 
condiƟons will iniƟally uƟlize the interceptor like a “first flush” concept, where the highest concentraƟons of 
sediments and contaminants are iniƟally mobilized by a storm event and will be treated. High flows that develop 
as the Ɵme of concentraƟon is realized will have significantly reduced contaminant concentraƟons. An overflow 
also miƟgates risk against the re-suspension of captured contaminants with turbulent high flow condiƟons, 
hydraulic overloading of the interceptor, and surcharging and backing up of the system which could occur without 
an overflow installed. 

 
In the event of an oil spill, a Spill Response Plan, outlined in Appendix B, will be followed. 

 
The greater of the aƩenuaƟon volumes calculated by the Hydrology Analysis method and the BC Building Code is 
used for the stormwater storage design. The storage requirement is therefore 1.3 m3. 

A gravel detenƟon basin is proposed to provide the site storage as gravel basins are simple, low maintenance, and 
flexible in depth and footprint allowing to best suit the site constraints. Stormwater is stored in the void spaces 
between the gravel, therefore, a void raƟo of 40% is used for a pea gravel or drain rock. 

The minimum required gravel volume of is approximately 3.3 m3. LimiƟng the excavaƟon and gravel basin depth 
to 0.9 m below grade and keeping a cover soil layer of 0.3 m, the footprint of the gravel basin is proposed at 2.3 m 
long and 2.3 m wide.  

A standard 600 mm diameter concrete lawn basin with a depth of 1.2 m is proposed to collect the stormwater 
from the inlet leaders, equalizing with the gravel basin, and containing a restricƟng outlet and overflow. An 
allowable release rate equal to pre-development flows (SecƟon 5.3.1.) requires a control orifice installed on the 
catch basin outlet. The orifice shall be 25 mm (1”) in diameter to release a pre-development flow rate of 0.69 L/s. 
A 100 mm overflow and discharge pipe will convey the stormwater to the discharge point on the south side of the 
property and into the roadside ditch.  

Actual underlying soil condiƟons at the point of discharge are unknown, so storage is provided assuming that no 
infiltraƟon takes place. RealisƟcally, some stormwater will infiltrate into the soils across the base area of the gravel 
basin. Using a baseline infiltraƟon rate of 2 mm/hr suggested by the City of Victoria Professional Rainwater 
Management Standards (June 2015) as a conservaƟve general value, it is expected that up to 0.26 m3 may infiltrate 
away each day while the chambers are flooded.  
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Preliminary plan and detail drawings of the proposed system can also be seen on the design drawings in Appendix 
A. 

 
There are no monitoring or reporƟng requirements defined for the proposed stormwater management system.  

For a new building under the BC Building Code, a Schedule B is required for the Assurance of Professional Design 
and Commitment for Field Review, and governs areas of plumbing such as roof drainage systems, and maintenance 
manuals for plumbing systems. A Schedule C-B aŌer project compleƟon Confirms the Registered Professional of 
Record fulfilled their obligaƟons under Schedule B, including the issuance of a maintenance manual.  

An O&M manual will therefore be issued by MSR in accordance with the BC Building Code, condiƟonal to rezoning 
approvals the installaƟon of the stormwater system as proposed. The O&M manual will address, but is not limited 
to the inspecƟon frequency, sediment and hydrocarbon removal, clean-out triggers, record keeping, and 
responsibility for maintenance.  

Any future onsite sewage system will have a separate operaƟons and maintenance procedure defined following 
design of the system. 

 
A rezoning applicaƟon has been submiƩed for 3334 Port Washington Road, on Pender Island, BC, which is requiring 
an industrial stormwater management plan to address changing surface condiƟons on site. A site invesƟgaƟon and 
calculaƟons in accordance with the BC Building Code and Islands Trust regulaƟons prove that an on-site stormwater 
aƩenuaƟon system is feasible. A gravel basin storage system offers an aƩenuaƟon volume of 1.3 m3, meeƟng the 
minimum storage volumes required by the hydrology analysis method and the BC Building Code.  

The proposed stormwater infrastructure will accommodate stormwater generated by the proposed addiƟonal 
impermeable area on site. A 25 mm diameter orifice allows for a discharge flow equal to pre-development 
condiƟons through a 100 mm discharge system. InfiltraƟon occurring through the footprint of the gravel basin 
offers an addiƟonal conƟngency factor to the storage volume.  

Surface water flows are proposed to be captured through a series of catch basins, located at low points throughout 
the gravel yard. Flows captured in the basins will direct water through a Langley Precast Type II Interceptor 
equipped with an overflow, capturing hydrocarbons and any remaining silt and debris before the stormwater is 
discharged to ditch located on the west side of the property. Any oil spills that occur onsite will be managed by 
following a comprehensive Spill Response Plan. 

Overall, the proposed stormwater management system provides effecƟve management of all stormwater captured 
by impermeable and permeable surfaces surfaces on site. The proposed approach minimizes impacts on the 
environment and adjacent property and limits design storm flows to pre-development levels. 
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Appendix A: Preliminary Drawings 
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Appendix B: Spill Response Plan 
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Appendix C: Precast Equipment 

 
 








