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1.0 INTRODUCTION 

1.1 APPOINTMENT 
JFive Developments Ltd., Consulting Engineer, has been retained by Mr. D. Jerry of 

Teromi Inc. to provide civil engineering services related to the proposed Teromi Draft 

Plan of subdivision.  The Teromi property (Property), is located at the southeast corner of 

Mapleview Drive East and the 25th Sideroad in the Town of Innisfil. 

 

This report is prepared in support of the proposed Draft Plan of Subdivision, (Plan), 

prepared by Celeste Phillips Planning Inc., dated July 22, 2017.  This report shall 

demonstrate that the development can be appropriately serviced.  See the Plan in 

Appendix ‘A’.  
 

This report identifies the conceptual servicing of the property in relation to: 

 

(1) Phase Limit Assessment, 

(2) Water System Servicing, 

(3) Sanitary Sewer Servicing, 

(4) Stormwater Management System, 

(5) Roads Network, 

(6) Lot Grading Works, and, 

(7) Utility Servicing. 

 

This report will be submitted to the Town of Innisfil and other required agencies in 

support of applications for an Official Plan Amendment, Plan of Subdivision approval 

and Rezoning for the subject property.  The Property is approx. 14 ha (34.6 acres) in area.  

The Plan proposes the following.   

 

 Commercial block, 

 Apartment and mixed use buildings block, 

 Townhouse units, 

 Semi-detached lots, 

 Single family lots, and, 

 Servicing blocks. 

 

Supporting documents include the following: 

 

 A Traffic Impact Study by JD Engineering, dated May, 2017, 

 Topographical Survey by Eplett Worobec Raikes Surveying Ltd. dated 2015, 

 A Planning Justification Report by Celeste Phillips Planning Consultant,  

 An EIS by Azimuth Environmental Consulting Inc., and, 

 CC Tatham letter dated August 28, 2015. 

 

1.2 SUBJECT PROPERTY 
The 14-hectare property is irregular in shape, and comprises of Part of the lot 26, 

Concession 11, in the Town of Innisfil.  Refer to Figure 1.1, Location Plan. 

 

The property is bordered on the north side by Mapleview Drive East, and 4 residential 

lots at the NE corner.  The 25th Sideroad abuts the west side of the Property.  Existing 
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residential properties and Cowan Avenue abuts the south limit of the Property and 

residential properties and a vacant parcel abuts the easterly limit. 

 

The predominant groundcover on site is brush, shrubs, and trees with some meadow 

areas.  Please refer to the EIS for more detailed description of the vegetative coverage.   

 

The overall site drainage is towards the southeast corner of the Property via overland 

sheet flow drainage into several drainage ditches. Refer to Section 5.0, Stormwater 

Servicing, for details of these drainage ditches.  Overall, the storm drainage from the 

Property outlets to the existing culvert across Pinegrove Avenue, located to the south of 

the Property.  

 

The topographical information and generated contour/elevations have been obtained from 

the survey completed by Eplett Worobec Raikes Surveying Ltd., dated 2015. This 

topographical data has been provided on the Plan and has also been used to complete the 

preliminary design for the project and has been provided on the various figures in this 

report. 

 

The project is anticipated to proceed as 2 phases.  The phase limits have been identified 

on Figure 2.1, Phase Limits.  The details of the servicing for each phase is identified in 

each section to follow. 

 

1.3 PROPOSED LAND USE 
The subject site is proposed to be developed as a residential subdivision, complete with 

road network, stormwater management block, walkway block, and appropriate servicing 

easements.  The Plan also proposes a neighbourhood commercial land use to be located in 

a block at the northwest corner of the property.  The details of the proposed land uses are 

reviewed in the Planning Justification Report. 

 

1.4 APPROVING AUTHORITIES 
This Report will be submitted to the Town of Innisfil Planning Department in support of 

the Proposed Draft Plan of Subdivision application submission for circulation as 

appropriate.   

 

1.5 DESIGN CRITERIA 
The following documents have been referenced in preparation of this report: 

 Ministry of the Environment, Stormwater Management Planning and Design 

Manual, March 2003, 

 Town of Innisfil Engineering Design Standard and Specification Manual, 

revision #3, May, 2016, 

 EPA Stormwater Management Model User’s Manual Version 5.1, PCSWMM, 

Sept, 2015, 

 LSRCA Technical Guidelines for Stormwater Management Submissions, Sept. 1, 

2016, 

 Lake Simcoe Protection Plan, June 2, 2009, and, 

 Preliminary Soils Mapping, County of Simcoe GIS. 

The development of the Property is also subject to the design standards and policies of 

the Town of Innisfil and the Lake Simcoe Region Conservation Authority. 
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Preliminary soils information has been assessed based on the County of Simcoe Soil 

Mapping and, a soils borehole log related to the newly constructed Sewage Pumping 

Station (SPS-SC1) on the west side of the 25th Sideroad, just located at the NW corner of 

the Property.  This assessment has been used for the stormwater management design for 

the Property.  Refer to Section 5.0 for the details. 

 

A copy of the As-Built plan and profile drawings associated with the works within the 

25th Sideroad have been used to help assess the servicing design for the project, as related 

to connection to the existing sanitary service lateral located for the phase 1 of the project.  

The same plans have been used to estimate the connection point to the existing watermain 

within the 25th Sideroad.  Refer to Appendix ‘B’. 

 

 

2.0 PHASING LIMIT ASSESSMENT 
The phase limits proposed for the development of the property is dependent on the 

sanitary servicing invert limitation.  Currently a proposed phase limit has been identified 

on Figure 2.1.  The basis of the sanitary servicing limitations is strictly due to the depth 

of the sanitary sewer lateral connection provided at the northwesterly corner of the 

Property.  The invert of this lateral at the property line is approx. 229.82m.   This sewer 

lateral discharges into the MH # 1361, which in turn discharges into the sewage pumping 

station, SPS SC1, constructed by the Friday Harbour development.  The invert elevation 

is identified on the As-Built plan and profile drawings associated with the works within 

the 25th Sideroad, specifically Dwg 408.  Refer to the drawing in Appendix ‘B’. 

 

Based on preliminary review of a gravity sewer along Street ‘B’, the depth of fill required 

to achieve a gravity flowing sewer system to meet current Town of Innisfil criteria will 

require fill above the existing ground elevation by the distance to the intersection of 

Streets ‘A’ and ‘B’.  There is opportunity to lower the existing service lateral invert 

elevation by approx. 0.6m by removing the sewer from the discharge to the MH within 

the pumping station property back to the existing San MH 1361 and across the street to 

the property.  This replacement would lower the service lateral to the Property by the 

same amount, 0.6m, which in turn could lower any future sanitary sewer within Street ‘B’ 

by the same amount.  This will therefore reduce the volume of fill imported to 

accommodate gravity flow for the sanitary sewer system within Street ‘B’ for the length 

of the street, while still adhering to the cover requirements over the sanitary sewer system 

and connecting service laterals.  Therefore, the south limit of phase 1 has the possibility 

to include for the construction of Street ‘B’, the construction of 150m of Street ‘A’ from 

Mapleview Drive East, southerly, and the construction of Street ‘C’ cul-de-sac.   

 

For the purpose of our assessment of servicing, we have assumed the limit of Phase 1 

includes only the commercial block and apartment and mixed use buildings block located 

on the north side of Street ‘B’ as shown on Figure 2.1.  

 

 

 

 



FUNCTIONAL SERVICING REPORT  JFIVE DEVELOPMENTS LTD.       
TEROMI PLAN OF SUBDIVISION                                                                                                                          CONSULTING ENGINEER 

 

 

6 

 

3.0 WATER SERVICING 
All lots are to be provided with full municipal water servicing in accordance with the 

design standards and criteria of both the Town of Innisfil and Ministry of Environment 

and Climate Change. 

 

The Plan is proposed to develop in two (2) phases.  Refer to Figure 2.1. 

 

3.1 Phase 1:  

The first phase, as identified on Figure 2.1, will be to develop the commercial block and 

apartment and mixed use buildings block.  These blocks will consist of the following: 

a) The commercial block of 1.62 ha in area, and, 

b) The apartment and mixed use buildings block of 1.53 ha in area, which would 

accommodate approx. 93 residential units. 

 

The Property is located within the servicing limits of the Town of Innisfil Distribution 

Network.  Refer to the letter/report assessment completed by CC Tatham & Associates 

(CCTA) on behalf of the Town of Innisfil, dated August 28, 2015 contained in Appendix 

‘B’.  In their assessment it was noted that they completed an up-date to the WaterCAD 

model of the Lakeshore water distribution system, and the proposed 400mm diameter 

PVC trunk watermain, which now exists, can supply the water system demands for the 

Teromi property at the required minimum flows and pressures.   

 

Off the existing 400mm diameter PVC watermain within the 25th Sideroad, a 150mm 

diameter water service lateral connection has been provided to the east side of the 25th 

Sideroad.  This lateral shall provide the service connection for the proposed commercial 

block and apartment and mixed use buildings block for phase 1. 

   

Town of Innisfil has also identified the requirement to extend an external watermain on 

Mapleview Drive East to the east limit of the frontage of the Property. This watermain 

would be connected to the same 400mm PVC watermain at the 25th Sideroad intersection.  

A 300mm diameter watermain, valve and box and plug on the east side of the intersection 

of the 25th SR and Mapleview Drive have already been installed for accommodating this 

extension.  Refer to Dwg. 408 in Appendix ‘B’.   Off the external 300mm diameter 

watermain would be a new 200mm watermain to extend south within Street ‘A’.  The 

phase 1 portion of the watermain within Street ‘A’ will terminate just south of the 

proposed access/egress for the apartment and mixed use buildings block.  This 200mm 

diameter watermain will allow for a second connection location for the two blocks 

proposed for phase 1 development.    Refer to Figure 3.1, Conceptual Water Servicing 

System. 
 

Therefore, the desired watermain looping will be achieved via the connection to the 

150mm diameter off the 25th Sideroad, through to the 150mm diameter connection off the 

200mm diameter watermain within Street ‘A’.  The watermain servicing through the two 

blocks will also require a servicing easement to accommodate the placement and usage of 

the system internal to the blocks.  A conceptual layout of this system and related 

servicing easements have been identified on Figure 3.1, Conceptual Water Servicing 

System.   The detailed layout of this easement will be reviewed at the formal Site Plan 

Approval process associated with the development of the phase 1 blocks. 
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 3.2 Phase 2: 

All proposed streets shall conform to the Town std. TOISD 201, Urban Local Road, (see 

this detail in Appendix ‘B’).  As such, a conceptual watermain system design has been 

proposed taking into account the locations identified on this standard.   The watermain 

system will also require placement of intersecting valves, fire hydrants and a blow-off 

valves.  As noted above, a conceptual design has been presented on Figure 3.1. 

 

On the same Figure 3.1, we have identified a conceptual design associated with the 

external watermain works on Oak Street and the connection point to Oak Street, off 

Balsam Street.  The external watermain works within Oak Street and a portion of the 

Mapleview Drive East have been identified as future works which will be completed by 

others, or front ended upon the development of the proposed Balsam Street cul-de-sac 

extension. 

 

 

4.0 SANITARY SERVICING 
All lots and blocks are to be provided with full municipal sanitary sewer servicing. The 

internal sanitary sewer system will be designed to meet the Town of Innisfil and the 

Ministry of the Environment and Climate Change design criteria guidelines.   

 

The Plan is proposed to develop in two (2) phases.  Refer to Figure 2.1. 

 

4.1 Phase 1: 

The first phase, as identified on Figure 2.1, will be to develop the commercial block and 

the apartment and mixed use buildings block.  These blocks will consist of the following: 

a) The commercial block of 1.62 ha in area, and, 

b) The apartment and mixed use buildings block of 1.53 ha in area, which would 

accommodate approx. 93 residential units. 

 

The design population is based on the land use concepts being considered for the 

development ultimate yield as follows: 

 Commercial Block, 1.62 ha., 

 Apartment Block, 93 units, 

 Townhouse lots, 25 units, 

 Semi-detached lots, 20 units, and, 

 Singles lots, 75 units. 

 

A conceptual sanitary sewer servicing plan has been presented on Figure 4.1.  On this 

figure, the phase 1 works will require coordination between the commercial block 

development to accommodate sewer servicing for the apartment and mixed use buildings 

block.  A sanitary sewer layout has been presented on Figure 4.1, Conceptual Sanitary 

Servicing Plan.  The location of the sewer system will also require incorporating 

easements to accommodate the sewer system.  The fine tuning of easement locations will 

be addressed at the Site Plan development stage when the detailed design is completed.  It 

will make sense to coordinate such servicing easement locations with the watermain 

servicing easement locations should the opportunity permit. 

 

In support of this layout proposed for the Plan, a submission was made to the Town of 

Innisfil on April 24, 2015 in relation to the detailed design being completed for the Friday 
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Harbour Pumping Station and the external trunk watermain system within the 25th 

Sideroad.  This submission was made by JFIVE Developments Ltd., Consulting Engineer 

to Mr. S. MacKenzie, Town of Innisfil.  A copy of this submission is available upon 

request.  The submission was reviewed on behalf of the Town of Innisfil by CC Tatham 

& Associates (CCTA) in a letter/report dated August 28, 2015.  A copy of this 

letter/report has been enclosed in Appendix ‘B.  The author of the letter noted that they 

completed an up-date to the SewerCAD model of the sewage collection system, and the 

currently proposed trunk infrastructure, which has now been constructed, can 

accommodate the commercial block as was noted on the April 24, 2015 submission.  

They have noted that a 1 to 5 ha block would have a small impact (1% - 2%) on the 

pumping station (SPS-SC1) and forcemain sizing.  The area they assessed was for 3.6ha 

commercial block.   

 

Since that submission, the new proposal has been modified to accommodate additional 

lands to the east of that which was presented in May, 2015.  The expansion closely 

reflects the suggested area identified in the CCTA letter of August 28, 2015.  The current 

Plan proposes 1.62 ha of commercial and 1.53 ha high density residential, (total of 3.15 

ha).  Below is calculated the peak sewage flow rates on this proposed land use as follows: 

 

Block 121, commercial, area = 1.61853 ha 

Peak flow rate Q = 1.61853 ha x(20,000 l/ha/day) = 0.375 l/s 

+ infiltration flow = 1.61853 ha x (20,000 l/ha/day = 0.375 l/s 

      Q = 0.75 l/s 

 

 Block 122, Apartment, 93 units at 2.65 p/unit   = 246 persons 

 

  M = harmon peaking factor = 4.11, use max = 4.00 

  Q ave = 350 l/cap/day 

 

  Q  = 246 x 350 x 4.11/(24 x 60 x 60)  = 4.11 l/s  

     

       TOTAL Q = 4.85 /l/s 

  

The actual design flow calculations used for the detailed design of the SPS SC-1 pumping 

station flow have not been made available. As such, it cannot be confirmed what the 

actual impact of this minor increase of flows on the pumping facility will be.  However, 

the increase from 1.7 l/s as calculated by CC Tatham & Associated Ltd. in their letter of 

October 30, 2017 to 4.85 l/s as calculated above, over the peak flow rate of 121 l/s as 

suggested in their letter represents an increase of only approx. 1.6% increase over the 121 

l/s.  It is our opinion that this minor increase is well within the normal design range for 

such a facility.  This minor increase should comfortably be accommodated by the existing 

facility.   In conclusion, as noted in the CCTA letter/report conclusion, and as noted 

above, the SPS SC-1 system can accommodate the 3.15 ha as proposed.    

 

 4.2 Phase 2:   

All proposed streets shall conform to the Town std. TOISD 201, Urban Local Road, see 

detail in Appendix ‘B’.  As such, a conceptual sanitary sewer system design has been 

proposed taking into account the locations identified on the std.   All internal sewers are 

to be 200 dia. with minimum slopes to ensure self cleansing velocities are achieved.  Self-

cleansing velocities are obtained at pipe full flow as per Town standard, having a full 
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flow velocity of 0.61m/s.  All service lateral connections for the residential units shall be 

125mm diameter PVC at minimum slopes of 2%.  A Conceptual Sanitary Servicing Plan 

has been presented on Figure 4.1. 

 

It should be noted however that the phase 2 portion of the plan cannot proceed with full 

sanitary servicing until such time as the external sanitary servicing systems are 

constructed.  This construction will not only include for the external sewer system works 

as conceptually presented on Figure 4.1, but will also require the construction of the 

future sewage pumping station SPS SC-3.  Refer to the Figure 4.2, Wastewater 

Servicing Innisfil North, which identifies the location of the proposed SPS SC3 facility.  

All of the phase 2 portion of the plan is tributary to this future pumping station and 

forcemain system.  The timeline for the completion of these external works is not known 

at this point in time. 

 

The external works required to accommodate phase 2 will also include the local 

improvements of local sewers within Oak Street and Pinegrove Avenue. 

 

5.0 STORMWATER SERVICING 
The Stormwater Management (SWM) works presented in this section outlines the design 

criteria for the proposed stormwater management control for the site. As well, a 

preliminary SWM pond and stormsewer layout design has been presented in this section 

of the Report.   

 

This section of the report also includes discussions on site physiology (existing and 

proposed drainage conditions), hydrology (hydrogeological modeling of pre and post 

development conditions) and a Stormwater Management Plan utilizing Best Management 

Practices for the site.   

 

The property in located within the Lake Simcoe Region Conservation Authority 

(LSRCA) regulated limits.  Please refer to the attached Figure 5.1, LSRCA Ontario 

Regulation 97/04 map, which is a reduction of the LSRCA sheet no. 71. 

 

All calculations associated with the assessment of the pre and post development 

conditions have been included in Appendix ‘C’, Stormwater Management 

Calculations.  To complete the calculations/assessment, the PCSWMM 2016 

Professional model 5.1 has been used.   The following is a summary of the design criteria 

used in the assessments.  Print out of the same criteria is provided in Appendix ‘C’. 

 

A) Runoff Coefficients: 

Design Chart 1.07, 22.0 Rural Run-off Coefficients, 

Design Chart 1.07, 21.0 Urban Run-off Coefficients. 

Table 6, Minimum Runoff Coefficients from Town of Innisfil criteria. 

The runoff coefficients calculations have been provided in Appendix C for the pre 

and post development model assessment. 

 

B) Design Storm Events modelled: 

SCS 25hr Type II, 24 hr., for the 2, 5, 25 and 100 year events, 

SCS 25hr Type II, 6hr., for the 2, 5, 25 and 100 year events, 

Chicago Method, 4 hr. for the 2, 5, 25 and 100 year events. 
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To establish the rainfall intensities and depths, we have referred to the MTO website 

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml for the IDF Curve Lookup 

specifically for the site area to determine the criteria for the rainfall for each event. 

 

For the Chicago Method, we have used Table 7.1 from the City of Barrie criteria to 

establish the WPCC IDF values, (sheet 15 of 26 in Appendix ‘C’). 

 

C) Soils Types: 

Soil types for the property has been established from two sources.   

 Simcoe County Soil Map, dated 1959.  Based on the map, the soil type is 

classified as ‘Stsl, which is Sargent, gravelly sand loam’. 

 Borehole logs provided for the SPS-SC1.  The boreholes identify fill.  However, 

below the fill is noted ‘SW’ sand, trace to some silt. Below this is ‘CL’ sandy 

SILTY CLAY, some gravel.  A copy of these logs are provided in Appendix ‘B’. 

Based on the above, we have estimated that the native soil type throughout the 

subject property is generally consistent to a hydrological soil type A, which is 

indicative of the gravelly sand loam. 

 

D) Depression storage parameters have been selected from Table 7.5 from the City of 

Barrie guidelines, (sheet 8 of 36 in Appendix ‘C’). 

 

E) Green-Ampts Method has been modelled.  The values have been assigned based on 

Table 7.8 from City of Barrie guidelines for hydraulic soil group type A, (sheet 7 of 

36 in Appendix ‘C’). 

Suction head    = 100mm 

Saturated hydraulic conductivity = 25mm/hr 

Initial moisture deficit  = 0.34 mm/mm 

 

F) Times of Concentration (Tc) are all self calculating in the PCSWMM model.  Only 

the path of flow length is measured for the pre-development model assessment.  This 

is identified in the hand calculations and was input accordingly in the pre-

development model.  In the post development model assessment, the various 

junctions and conduit lengths assess Tc values internal to the PCSWMM model.  

 

5.1 Existing Drainage Assessment: 

The subject property is located at the SE corner of the 25th Sideroad and Mapleview 

Drive East.  The property currently intercepts external drainage from approx. 6.0 ha north 

of Mapleview Drive, Mapleview Drive along the north limit of the site and the east side 

of the 25th Sideroad.  Lands located to the east of the site are also tributary to the existing 

drainage system located within the site.   

 

The existing drainage system has been identified on Figure 5.2, Existing Drainage 

Conditions Plan.  On this figure the existing drainage conditions for the site identify that 

drainage flows off the east half of the 25th Sideroad into an existing drainage channel, C1, 

which flows to the road side ditch at the end of Cowan Avenue and then via a ditch 

labelled conduit C2 and then C3.  Sheet drainage across the site from the NW corner also 

drains into this conduit C3.  Drainage also flows as sheet drainage into conduit C4.  From 

these two intersecting channels, the drainage flows into conduit C5, the ultimate outlet 

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml
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channel, which flows to the outlet for the site.  From this outlet point for the Property, the 

drainage flows to the culvert which crosses Pinegrove Avenue.  

 

To assess the flow capabilities of the various drainage channels, ie, C1, C2, C3, C4 and 

C5, a site walk was conducted to determine channel dimensions.  These has been 

identified in Appendix ‘C’.  There are also photos of these channels provided for 

additional clarity on sheets 11 and 12 in Appendix ‘C’. 

 

For assessing the existing drainage conditions, the PCSWMM model has been used.  The 

existing drainage boundary conditions have been identified on Figure 5.3, Pre-

Development Conditions, PCSWMM, which is the input associated with the 

PCSWMM model program.   

 

A summary of the pre development peak flow rates at the outlet location for the Property 

are summarized in Table 5.1 below: 

 

TABLE 5.1 

SUMMARY OF PRE-DEVELOPMENT  

PEAK FLOW RATES AT OUTFALL LOCATION 

 

Storm Event SCS 6 hr. SCS 24hr Chicago 4 hr 

(yr)  (cu.m/sec) (cu.m/sec) (cu.m./sec) 

 

2  0.572  0.893  1.007 

5  0.761  1.216  1.393 

25  1.072  1.962  2.044 

100  1.488  2.984  2.661 

 

Summary of the PCSWMM model print out is printed in Appendix ‘C’ as file: 

Teromi Pre D Test 4 

 

5.2 Proposed Drainage System: 

For assessing the proposed drainage system, the PCSWMM model has been used. The 

proposed stormwater servicing is shown on Figure 5.4, Post Development Conditions, 

PCSWMM. This figure identifies the node locations, which represents the various 

manhole structures throughout the PCSWMM model.   As well, the overland flow route 

system is provided on the same figure.   Figure 5.6, Conceptual Stormwater 

Management Pond identifies a preliminary design layout for this facility. 

 

The proposed drainage system parameters have been established based on the 

calculations provided in Appendix ‘C’. 

 

To ensure the pre-development peak flows rates are not exceeded at the outlet for the 

Property, a stormwater management pond facility has been proposed.  The details used to 

establish the pond geometrics are provided in Appendix ‘C’ as well.  

 

A summary of the post flow rates at the outlet location for the Property are summarized 

in Table 5.2 below.  This summary has been provided with the implementation of a 

stormwater management (SWM) facility. 
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TABLE 5.2 

SUMMARY OF POST DEVELOPMENT 

PEAK FLOW RATES AT OUTFALL LOCATION 

 

Storm Event SCS 6 hr. SCS 24hr Chicago 4 hr 

(yr)  (cu.m/sec) (cu.m/sec) (cu.m./sec) 

 

2  0.334  0.333  0.244 

5  0.517  0.532  0.414 

25  0.798  0.881  0.700 

100  1.088  1.252  0.961 

 

Summary of the PCSWMM model print out is printed in Appendix ‘C’ as file: 

Teromi Post D with SWMP and Dual System Test 6 

 

Based on the comparison of the peak flow rates for the pre to post situation, Tables 5.1 

and 5.2, there will be no increases for all storm events with the implementation of the 

proposed SWM facility.  In fact, based on the preliminary design for the SWM facility, 

there will be a significant reduction in peak flow rates.  As such, there is ample space 

available to modify the pond facility to accommodate conservative design approach for 

the system and to increase the buffers provided on all sides of the facility. This will be 

completed at the detailed design for the overall subdivision. 

 

5.3 Phasing of Storm Drainage System: 
The storm drainage system shall be designed in consideration of the proposed phasing of 

the plan as follows: 

 

5.3.1 Phase 1 

Figure 5.5, Proposed Phase 1 Drainage System identifies the required works to 

accommodate this portion of the development.  To ensure appropriate quantity and 

quality control for this phase, all stormwater drainage from the developed portion of the 

phase shall be directed via a ditch system to SWM block.  The SWM facility will also be 

constructed.  The ditch system will be constructed along the south side of Street B, across 

Street A and the Park block to the future r.o.w. of the future Balsam Street and to the 

outlet into the SWM pond block.   

 

It is proposed that the SWM facility will be constructed to accommodate the phase 1 

works only.  Though the pond will be built for the ultimate required size for the entire 

property. the outlet control system will be sized to accommodate the Phase 1 flow rate 

increases.   All external lands tributary to the facility will also be control as required. 

 

5.3.2 Phase 2 

Upon development of the phase 2 lands, which will be the full development scenario, the 

SWM outlet controls will be modified accordingly to ensure post development peak flow 

rates do not exceed the pre-development peak flow rates. 

 

Minor flows for the ultimate development of the Property will be conveyed via the 

internal minor storm events via the proposed stormsewer system into the proposed SWM 

facility located at the southerly limit of the Property.  The major flow shall be conveyed 
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via the existing drainage channels and the various proposed road allowances and drainage 

blocks into the same SWM facility.   

 

5.4 Wet Pond Specifications: 

The design of the wet land components of the SWM facility has been completed in 

accordance with the current MOE guidelines for an ‘enhanced level’ of control and has met 

the specified criteria as follows: 

 

a) Extended Detention volume,  required volume  = 726.8 cu.m. 

     provided volume = 792.5 cu.m. 

 

b) Permanent Detention Volume, required volume  = 1009 cu.m. 

      provided volume = 1020 cu.m. 

 

c) Drainage area is greater than the min. suggested of 5 ha = 18.17 ha 

 

d) Active storage detention time is greater than suggested 12 hr 

provided time  = 15.6 hr.  

e) Forebay plunge pool depth is 1.0 m as specified 

f) Area of forebay is 25% of permanent pool area 

 

g) Length to width ratio  

  . for the forebay, required  = 2:1 

  .   provided = 30 : 15 = 2 : 1 

  .  for the overall SWMP requ’d = 3:1 

  .   provided  = 110 : 35 = 3.1 : 1 

 

h) Active storage depth  

 . required max. for 10 yr event = 1 m 

 . provided for 10 yr SCS 6 hr  = 228.4 – 227.5 = 0.9 m  

 

i) Side slope not to be less than 5 : 1 for active storage area 

Provided side slope are 7:1 as per Township stds. 

 

j) Avoid clogging of extended detention outlet.  Provide min. 150mm dia 

 

k) Inlet pipe,  required to be a min. 450mm dia. 

   provided inlet pipe is 900mm dia.  

 

l) Outlet pipe other than the extended detention pipe,  

 . required to be min. 450mm dia. 

  . provided, 600mm dia. 

 

m) Maintenance road to be provided.  Proposal is for a looped gravel road on top of the 

berm at a 4m width. 

 

n) Buffer from permanent water level, 

 . required to be min. 7 m 

 . provided at 8 m 
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As noted above, preliminary design of the water quality control aspects of the SWM facility 

satisfies all the criteria outline in the current MOE guideline.  At the detailed design, these 

specifications are to be adhered to. 

 

5.5 Water Balance Review: 

Ground water recharge is a requirement of the design in order to ensure that pre-

development and post development water balance, ie, infiltration flows, are maintained.  

This shall be achieved through the implementation of the individual bio-basins proposed 

within the commercial block and apartment and mixed use buildings block proposed in 

Phase 1.  A sample of a typical bio-retention basin (infiltration basin) is provided as a 

figure in Appendix ‘C’.  It is anticipated that the water balance shall be achieved in these 

two blocks to ensure that the post development rate is comparable to the pre-development 

rate.  

 

Other locations will be selected where possible throughout the phase 2 portion of the site.  

However, municipal streets do not typically promote such basins, especially when curb 

and gutter roads are required.  There will be opportunity to provide additional ground 

water infiltration within the park block or other public areas subject to acceptance by the 

municipality.  This is to be implemented in the phase 2 development as bi-basins and the 

natural ground cover of grasses and flat slopes. 

 

The proposed SWM facility at the southeasterly corner of the site will also provide 

excellent opportunity for groundwater recharge through the implementation of the 

proposed wetland design.   

 

A preliminary water balance assessment for the site based on the current conceptual design 

will be completed by Azimuth Environmental to establish the target for infiltration required 

for the site development in the detailed design. The detailed design will assess the extent of 

ground water recharge to ensure a comparable volume of infiltration is achieved over a 

one-year span in the post development situation as in the pre-development conditions.  

  

5.6 Phosphorous Removal: 

To calculate the phosphorous loading, we have used Phosphorous Loading Database Tool 

v2.2.0.  Please refer to Appendix ‘C’ for the supporting software print-out.  The analysis has 

revealed the following: 

 

 Pre-development condition for the Property only for a total load per year  =         0.96 kg 

 Post Development condition for the Property without BMP’s in place  

 total load per year       = 8,039.67 kg 

 

With the proposed development of the Property, (the changes in the site area coverage), the 

calculated increase in phosphorous loading must be addressed through the implementation 

of BMP’s such as: 

 

1. Bio-retention basins, 

2. Wet detention pond, ie, the SWM pond facility, 

3. Enhanced grass/water quality swales, 

4. Soak-away pits / infiltration trenches, 

5. Vegetative filter strips/stream buffers, 

 



FUNCTIONAL SERVICING REPORT  JFIVE DEVELOPMENTS LTD.       
TEROMI PLAN OF SUBDIVISION                                                                                                                          CONSULTING ENGINEER 

 

 

15 

 

With the proposed usage of the BMP’s noted above and assessed in Appendix ‘C’ on pages 

32 to 36 with the PLDT v2 made available through the NVCA, the overall phosphorous 

loading for the site can be reduced to 2,451.55 kg/yr.  Further review of BMP opportunities 

is recommended at the detailed design to ensure additional reduction can be achieved for a 

balance of the pre to post development phosphorous net loading per year.    

 

5.7 Erosion and Sediment Controls: 

  

 5.7.1 Temporary Controls 
The following practises for erosion and siltation controls (ESC) shall be adhered to for all 

development within the site area: 

1. Adopt a multi-barrier approach to provide ESC through erosion controls first. 

2. Retain existing ground cover and stabilize exposed soil with vegetation whenever 

possible. 

3. Limit the duration of exposure of soils and phase the construction accordingly. 

4. Limit the size of disturbed areas by minimizing nonessential clearing and grading, 

5. Minimize slope length and gradient of disturbed areas, 

6. Maintain overland sheet flow and avoid concentrated flows, and when not possible, 

provide erosion protection materials for such flow to flow over and through, 

7. Ensure the contractor understands the importance of the provision of 

implementation of such controls, inspects such regularly and maintains such as 

required,   

8. Make adjustments to the ESC on-site as required, subject to the construction 

activities, 

9. Assess all the ESC before, during and after all rainfalls, significant snowfalls and 

snow melt events, 

10. Maintain a detailed inspection record of the inspection works.  

 

 The following sequence of ESC works are proposed: 

i) First the installation of the temporary construction mud mat shall be completed at 

the new entrance location. 

ii) The siltation control fence works shall be installed as identified on the details design 

plans. 

iii) Minimize the length of open trenches during the installation of underground 

services, 

iv) During any works stoppages during the installation of underground services, provide 

temporary plugs to ensure silt laiden drainage does not flow into the existing 

downstream sewers. 

v) Provide temporary catch basin sediment protection as detailed on the related Civil 

design drawings, 

vi) All silt laiden water pumped from construction trenches must be directed into a filter 

ringed areas (basin) or filter bags prior to such water being directed to the 

sedimentation control basin, 

vii) Dust control shall be provided during the dry periods as directed by the site 

engineer.  

viii) All streets and hard surface areas shall be swept on a regular basis, as directed by the 

site engineer. 

ix) Temporary sedimentation basins shall be strategically positioned in the design.  

These basins shall be constructed and operational as a sediment control basin prior 

to the site earthworks proceeding.  The sizing for these ESC basins required for the 



FUNCTIONAL SERVICING REPORT  JFIVE DEVELOPMENTS LTD.       
TEROMI PLAN OF SUBDIVISION                                                                                                                          CONSULTING ENGINEER 

 

 

16 

 

construction stage will be completed once the schedule of works has been 

established at the detailed design stage.  All captured materials within the ESC 

basins shall be removed and disposed of off-site prior to the completion of the 

project.  

x) Where surface drainage is not directed to be captured by the existing (temporary) 

pond, site surface drainage shall be directed as sheet flow and swale flow through 

the proposed siltation control fences during the construction phase.   

xi) All disturbed landscaped areas shall be provided with top soil and seeded and/or 

sodded at the earliest opportunity in order to assist in erosion control.   

xii) All CB inlet structures shall be fitted with temporary filter cloths under the lids and 

be maintained sufficiently enough to ensure continued filtering of silt laiden 

stormwater runoff.  

 

Through the implementation of the proposed construction practises discussed above and 

regular maintenance of these controls, it can be ensured that satisfactory protection of the 

surrounding areas will occur during the construction stage of the proposed site development. 

 

 5.7.2 Permanent Controls: 
 The following practises are proposed to provide permanent water quality control: 

 Provide surface infiltration within swales and the landscape areas; 

 Provide infiltration of stormwater within the bottom of the newly excavated bio-

retention infiltration basin, where such can occur; 

 Where possible, direct surface drainage from the asphalt areas as overland flow over 

landscaped and grassed areas prior to discharging into the downstream storm 

drainage system; 

 

Permanent water quality control for this site has been provided in the design based on the 

criteria outlined above and as discussed in detail in Section 5.2.  

 

 5.8 Inspection and Maintenance: 

The following is a minimum recommended inspection schedule which should be 

implemented and adhered to for the full length of the construction period: 

 

1. All erosion and siltation control devises shall be inspected on a weekly basis by the 

consultant’s resident inspector. 

2. All erosion and siltation controls shall be inspected after each and every significant 

rainfall event by the consultant’s resident inspector. 

3. All erosion and siltation controls shall be inspected after significant snowfall events 

by the consultant’s resident inspector if construction operations are occurring during 

such time events. 

4. All erosion and siltation controls shall be inspected daily during the extended 

rainfall or snowmelt events by the consultant’s resident inspector, 

5. A detailed written and photo record shall be maintained and provided to the Town of 

Innisfil for each inspection related to the erosion and siltation control inspections 

and maintenance works.  

6. During inactive construction periods where the site is left with no works for 30 days 

or longer, a monthly inspection shall be conducted. 
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6.0 ROADS WORKS 
Access to the Plan shall be via three locations.  

i) 25th Sideroad from the west, 

ii) Mapleview Drive East from the north, and, 

iii) Balsam Street which comes off Oak Street located east of the site 

 

The supporting Traffic Impact Study provides further details on the specifics of each 

location. 

 

The proposed streets shall conform to the Town of Innisfil standard TOISD 201.  As 

well, two cul-de-sacs are proposed in accordance with to the town standard TOISD 211.  

See Appendix ‘B’ for these 2 details.  More specifically, the streets shall comprise of a 

municipal 20m right of way road network, consisting of undivided local roads with 8.5m 

pavement, curb, and gutter as per municipal standard.  Sidewalks will be provided on 

only one side of the streets at locations to be determined by the municipality.  

Recommended sidewalk locations have been provided on the enclosed plans. 

 

The typical internal road cross section will include a full urban drainage system including 

curb and gutter and storm sewer, sanitary sewers, watermain distribution system, and will 

provide the method of distribution of services and utilities to the proposed units.  The 

road section will also accommodate the standard utilities such as Bell, Gas and Hydro 

along with locations for hydrants, and light standards as set out by the Town Standard 

Urban Cross-section.   

 

The Plan shall be constructed in 2 phases.  Refer to Figure 2.1,  

 

6.1 Phase 1:  
The first phase of development, as identified on Figure 2.1, will be to develop the 

commercial block and apartment and mixed use buildings block.  These blocks will 

consist of the following: 

a) The commercial block of 1.62 ha in area, and, 

b) The apartment and mixed use buildings block of 1.53 ha in area, which would 

accommodate approx. 93 residential units. 

 

To provide access/egress to the commercial block, approx. 65m of Street ‘B’, off the 25th 

Sideroad, shall be constructed to the easterly limit of the proposed Street ‘A’.  This will 

ensure safe access and egress for the site to the 25th Sideroad, ie, as a full municipal right-

of-way.  A second access/egress to the commercial block is currently proposed to 

Mapleview Drive East, close to the easterly limit of the block.  Please refer to the Plan in 

Appendix ‘A’.  It should be noted that a full Site Plan control submission associated with 

development of these blocks will proceed at a later date. 

 

To provide access/egress to the apartment and mixed use buildings block, approx. 55m of 

Street ‘A’ shall be constructed off Mapleview Drive to the southerly limit of proposed 

entrance to the block.  Please refer to the Plan in Appendix ‘A’.  This will ensure safe 

access/egress for the site to Mapleview Drive East for the entire site.  Exact details on the 

Site Plan design for this block shall be provided at a later date.   
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The construction of the short portions of Street ‘A’ out to the 25th Sideroad and Street ‘B’ 

out to Mapleview Drive East shall also include the provision of watermain, sanitary sewer 

and stormsewer works and applicable servicing laterals, plus any utilities as required and 

as determined necessary for the ultimate phase 2 development works. 

 

6.2 Phase 2:  
The second phase of development, as identified on Figure 2.1, will be to develop the 

remainder of the site to the limits of the existing SWM ponding facility, which shall be 

constructed as part of the phase 1 stage.  This will include all of Streets ‘A’, ‘B’ and ‘C’.  

It will also include for the extension of Balsam Street easterly to Oak Street. 

 

The external road works required for accommodating the phase 2 works are as follows: 

i) 25th Sideroad intersection works for Street ‘A’, 

ii) Mapleview Drive East intersection works for Street ‘A’, and, 

iii) Balsam Street from the easterly limit of the plan to Oak Street. 

 

7.0 LOT GRADING 
Please refer to Figure 7.1, Conceptual Grading Plan.  On this plan, the existing 

topographical features of the site have been identified.   This is the same topographical 

survey as provided on the proposed Draft Plan of Subdivision by the OLS. 

 

A conceptual road grading design has been provided on Figure 7.1.  The design provides 

for a typical minimum slope of 0.5% on the road centerlines. The standard 2% road 

cross-fall is to be as per Town Standard. 

  

The Plan shall be constructed in 2 phases.  Refer to Figure 2.1,  

 

7.1 Phase 1:  
The first phase of development, as identified on Figure 2.1, will be to develop the 

commercial block and apartment and mixed use buildings block.  These blocks will 

consist of the following: 

i) The commercial block of 1.62 ha, and, 

ii) A high density residential bloc of 1.84 ha., which would accommodate approx. 

144 residential units. 

 

All surface drainage from these 2 blocks shall be directed to flow as on-site storm sewers 

and surface drainage and/or parking lot drainage to outlet southerly into a temporary 

proposed drainage ditch system.  The details of this drainage ditch system has been 

identified in Section 5.0, Stormwater Management System and on Figure 5.5.   

 

As noted in Section 3.0, in order to provide adequate cover over the sanitary sewer which 

will service these two (2) block, the development of the site will require placement of 

approximately 1.25m to 1.75m of fill in the southeasterly quadrant of the apartment and 

mixed use buildings block.   The grading depth for this fill will be determined at the 

detailed design stage for these 2 blocks to better determine the location of the drainage 

ditch system and with the objective to minimize the volume of fill required for the 

development of the 2 blocks. 
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7.2 Phase 2: 

Phase 2 shall proceed once the sanitary servicing for the remaining lands is available.  It 

will consist of the remaining lands. 

 

Based on the conceptual grading design, lot grading designs for the project shall 

generally consist of back to front lot drainage and split lot drainage in accordance with 

the Town of Innisfil grading standards.  This is identified on Figure 7.1. 

 

Rear lot catch basins will be minimized when possible.  There are several rear lot 

drainage channels proposed within the development.  The details of these drainage 

channels are discussed in Section 5.0 above.  When grading permit, lots shall also drain 

into these channels to reduce the flows into the internal storm sewer system and promote 

natural drainage flows. 

 

All lots backing onto the existing lands shall be graded flush with the abutting existing 

grades, thereby preserving the existing vegetation along common property lines.  Erosion 

controls shall be provided along these lots lines to ensure that no transport of siltation 

from surface runoff into other properties. The details of the proposed drainage patterns 

will be determined at the detailed design stage of the plan of subdivision once the final 

approved lot fabric has been established.   

 

 

8.0 UTILITY SERVICING 

8.1 HYDRO 
Innisfil Hydro Inc. is the electrical service provider for the subject property.  

Electrical distribution is to be provided via connection to the existing overhead 

line on 25th Sideroad and Mapleview Drive East.  Internal servicing shall be 

provided as per urban standard, ie, internal hydro distribution will be provided 

underground. 

 

Internal and underground 13 KV 1.0 local feeder distribution is required as well 

as streetlighting will be provided in accordance with Town of Innisfil standards. 

 

As per the Town standard detail TOISD 201, Urban Local Road, hydro, bell and 

cable are proposed to be installed in a common trench.  Co-ordination is to be 

done amongst the respective utility companies at the detailed design stage. 

 

8.2 OTHER UTILITIES 
Natural gas, telephone and cable TV shall be provided via connection to the 

existing infrastructure with the 25th Sideroad and Mapleview Drive East.   Design 

of these utilities is not included in the municipal engineering services but is left 

to the respective utility companies.  However, coordination of such servicing 

shall be provided by the Civil Engineering designers. 

 

 

9.0 CONCLUSIONS 

This report identifies the proposal to develop the plan in 2 distinct phases.  Phase 1 may 

proceed at present.  Phase 2 will only proceed upon the completion of the external 
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sanitary servicing system which shall include both local sewers within the abutting streets 

to the south and east and the SPS SC3 sewage pumping station. 

 

The servicing requirements of the development of the subject property as proposed by the 

Draft Plan is demonstrated on the following plans:  

 

 The provision of watermains as outlined on Figure 3.1. 

 The provision of gravity sanitary sewers as outlined on Figure 4.1. 

 The provision of storm sewers and stormwater management facilities as outlined in 

Section 5.0.  

 The provision of road as discussed in Section 6.0 and grading as detailed in Section 7 

and Figure 7.1 of this report.  

 The provision of utility infrastructure as outlined in Section 8 of this report. 

 

In conclusion, it is recommended that the Approving Authorities support the 

application for the proposed Draft Plan of Subdivision.   

 

Respectfully Submitted, 

 

JFIVE Developments Ltd. 

Consulting Engineer  

 

   
   
John Foster, P. Eng. 

Project Manager/Design Engineer   March, 2018 
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EPLETT WOROBEC RAIKES SURVEYING LTD.

I HEREBY CERTIFY THAT THE BOUNDARIES OF THE LAND TO BE SUBDIVIDED AND THEIR

RELATIONSHIP TO THE ADJACENT LANDS ARE ACCURATELY AND CORRECTLY SHOWN ON

THIS PLAN.

DATE:

T. CANE, MANAGER OF LAND USE PLANNING

TOWN OF INNISFIL

APPROVED SUBJECT TO CONDITIONS IN ACCORDANCE WITH SECTION 51(31)

OF THE PLANNING ACT, RSO 1990, CHAP. P.13, AS AMENDED,

THIS                         DAY OF                                 , 20                .

TOWN SIGNING BLOCK

OWNER'S CERTIFICATE

I,                                                           , BEING THE REGISTERED OWNER OF THE SUBJECT

LANDS, HEREBY AUTHORIZE CELESTE PHILLIPS PLANNING INC. TO PREPARE AND SUBMIT

A DRAFT PLAN OF SUBDIVISION FOR APPROVAL.

DONALD E. JERRY

ALYANGE HOLDINGS INC.

DATE:

OWNER'S CERTIFICATE

DONALD E. JERRY

TEROMI INC.

DATE:

I,                                                           , BEING THE REGISTERED OWNER OF THE SUBJECT

LANDS, HEREBY AUTHORIZE CELESTE PHILLIPS PLANNING INC. TO PREPARE AND SUBMIT

A DRAFT PLAN OF SUBDIVISION FOR APPROVAL.

celeste PHILLIPS

PLANNING INC.

FIGURE 3

Draft Plan of Subdivision



 

 

 

 

 

 

 
 

 

 

APPENDIX ‘B’ 

 
1. CCTA LETTER DATED AUGUST 28, 2015, 

2. TOISD 201, 20M ROW/8.5M ASPHALT, 

3. TOISD 211, Permanent Cul-da-sac, 

4. Dwg 408, 25th Sideroad Plan and Profile Dwg, Sta 1+210 to 1+500,  

As Record drawing, Sept.,2017 

5. Dwg 409, 25th Sideroad Plan and Profile Dwg, Sta 1+500 to 1+800, 

Dec 19, 2014, 

6. Appendix A, Record of Borehole sheets,  

External Pumping Station, Friday Harbour Resort, 

By Golder Associates, Dec, 2014.  
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APPENDIX ‘C’ 

 

Stormwater Design Calculations 

 

 PSCWMM OUTPUT FILES FOR PRE-DEVELOPMENT CONDITIONS 

 PCSWMM OUTPUT FILES FOR POST DEVELOPMENT CONDITIONS 
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GENERAL DESCRIPTION

DESIGN GUIDANCE

SITE CONSIDERATIONS

ABILITY TO MEET SWM OBJECTIVES

CONSTRUCTION CONSIDERATIONS

B
I
O

R
E

T
E

N
T

I
O

N

As a stormwater filter and infiltration practice, bioretention temporarily stores, treats and 

infiltrates runoff. Depending on native soil infiltration rate and physical constraints, the 

system may be designed without an underdrain for full infiltration, with an underdrain 
for partial infiltration, or with an impermeable liner and underdrain for filtration only (i.e., 

a biofilter).  The primary component of the practice is the filter bed which is a mixture 

of sand, fines and organic material. Other elements include a mulch ground cover and 

plants adapted to the conditions of a stormwater practice. Bioretention is designed to 
capture small storm events or the water quality storage requirement. An overflow or 

bypass is necessary to pass large storm event flows. Bioretention can be adapted to fit 

into many different development contexts and provide a convenient area for snow stor-
age and treatment.

SOIL CHARACTERISTICS
Bioretention can be constructed over any soil type, but hydrologic soil group A and 

B are best for achieving water balance goals. If possible, bioretention should be 
sited in the areas of the development with the highest native soil infiltration rates. 
Bioretention in soils with infiltration rates less than 15 mm/hr will require an underd-
rain. Designers should verify the native soil infiltration rate at the proposed location 

and depth through measurement of hydraulic conductivity under field saturated 

conditions.

Ideally, bioretention sites should remain outside the limit of disturbance until construction of 

the bioretention begins to prevent soil compaction by heavy equipment. Locations should not 

be used as sediment basins during construction, as the concentration of fines will prevent 

post-construction infiltration. To prevent sediment from clogging the surface of a bioretention 

cell, stormwater should be diverted away from the bioretention until the drainage area is fully 

stabilized. 

For further guidance regarding key steps during construction, see the CVC/TRCA LID SWM 

Planning and Design Guide, Section 4.5.2 – Construction Considerations)

CONVEYANCE AND OVERFLOW
Bioretention can be designed to be inline or offline from the drainage system.  In-

line bioretention accepts all flow from a drainage area and conveys larger event 

flows through an overflow outlet. Overflow structures must be sized to safely convey 

larger storm events out of the facility. The invert of the overflow should be placed 

at the maximum water surface elevation of the bioretention area, which is typically 

150-250 mm above the filter bed surface.

Offline bioretention practices use flow splitters or bypass channels that only allow the 

required water quality storage volume to enter the facility. This may be achieved with 

a pipe, weir, or curb opening sized for the target flow, but in conjunction, create a by-

pass channel so that higher flows do not pass over the surface of the filter bed. Using 

a weir or curb opening minimizes clogging and reduces maintenance frequency.

Material Specification Quantity

Filter Media
Composition

Filter Media Soil Mixture to contain:
85 to 88% sand 

8 to 12% soil fines 

3 to 5% organic matter (leaf compost)
Other Criteria:

Phosphorus soil test index (P-Index) value 

between 10 to 30 ppm

Cationic exchange capacity (CEC) greater 

than 10 meq/100 g
Free of stones, stumps, roots and other 

large debris

pH between 5.5 to 7.5
Infiltration rate greater than 25 mm/hr

•

•

•

•

•

•

•
•

Recommended depth is 
between 1.0 and 1.25 

metres.

Mulch Layer Shredded hardwood bark mulch  A 75 mm layer on the 

surface of the filter bed

Geotextile Material specifications should conform to On-

tario Provincial Standard Specification (OPSS) 

1860 for Class II geotextile fabrics.

Should be woven monofilament or non-woven 

needle punched fabrics.  Woven slit film and 

non-woven heat bonded fabrics should not be 

used as they are prone to clogging.

For further guidance see CVC/TRCA LID 

SWM Planning and Design Guide, Table 

4.5.5.

Strip over the perforated 

pipe underdrain (if pres-

ent) between the filter me-
dia bed and gravel storage 

layer (stone reservoir)

Gravel Washed 50 mm diameter clear stone should 

be used to surround the underdrain and for the 

gravel storage layer

Washed 3 to 10 mm diameter clear stone 

should be used for pea gravel choking layer.

Volume based on dimen-

sions, assuming a void 

space ratio of 0.4.

Underdrain Perforated HDPE or equivalent, minimum 100 
mm diameter, 200 mm recommended.

Perforated pipe for 

length of cell. 

Non-perforated pipe as 

needed to connect with 

storm drain system.

One or more caps. 

T’s for underdrain con-

figuration

•

•

•

•GRAVEL STORAGE LAYER 
DEPTH: Should be a minimum of 300 mm deep and sized to provide the required 

storage volume.  Granular material should be 50 mm diameter clear stone.

PEA GRAVEL CHOKING LAYER:   A 100 mm deep layer of pea gravel (3 to 10 

mm diameter clear stone) should be placed on top of the coarse gravel storage 

layer as a choking layer separating it from the overlying filter media bed.

•

•

GEOMETRY & SITE LAYOUT 
Key geometry and site layout factors include:

The minimum footprint of the filter bed area is based on the drainage area. 

Typical drainage areas to bioretention are between 100 m2 to 0.5 hectares. 

The maximum recommended drainage area is 0.8 hectares.  Typical ratios of 

impervious drainage area to treatment facility area range from 5:1 to 15:1.

Bioretention can be configured to fit into many locations and shapes. However, 

cells that are narrow may concentrate flow as it spreads throughout the cell and 

result in erosion.

The filter bed surface should be level to encourage stormwater to spread out 
evenly over the surface.

•

•

•

BMP Water Balance 
Benefit

Water Quality 
Improvement

Stream Channel Ero-

sion Control Benefits

Bioretention with 
no underdrain

Yes Yes – size for 
water quality 
storage 
requirement

Partial – based on 
available storage 
volume and infiltration 
rates

Bioretention with 
underdrain 

Partial – based on 
available storage 
volume beneath 
the underdrain and 
soil infiltration rate

Yes – size for 
water quality 
storage 
requirement

Partial – based on 
available storage 
volume beneath the 
underdrain and soil 
infiltration rate

Bioretention with 
underdrain and 
impermeable liner

Partial – some 
volume reduction 
through evapo-
transpiration

Yes – size for 
water quality 
storage 
requirement

Partial – some volume 
reduction through 
evapotranspiration

Water Table  
A minimum of one (1) metre separating the 
seasonally high water table or top of bedrock 
elevation and the bottom of the practice is 
necessary.

Site Topography
Contributing slopes should be between 1 to 
5%.  The surface of the filter bed should be 
flat to allow flow to spread out. A stepped 
multi-cell design can also be used.

Drainage Area & Runoff Volume 

Typical contributing drainage areas are be-
tween 100 m2 to 0.5 hectares. The maxi-
mum recommended contributing drainage 
area is 0.8 hectares. Typical ratios of imper-
vious drainage area to treatment facility area 
range from 5:1 to 15:1.

Soils 
Bioretention can be located over any soil 
type, but hydrologic soil group A and B soils 
are best for achieving water balance benefits. 
Facilities should be located in portions of the 
site with the highest native soil infiltration 
rates.  Where infiltration rates are less than 
15 mm/hr (hydraulic conductivity less than 
1x10-6 cm/s) an underdrain is required. Na-
tive soil infiltration rate at the proposed facil-
ity location and depth should be confirmed 
through measurement of hydraulic conductiv-
ity under field saturated conditions.

Wellhead Protection
Facilities receiving road or parking lot runoff 
should not be located within two (2) year 
time-of-travel wellhead protection areas.

U
Proximity to Underground Utilities 
Designers should consult local utility de-
sign guidance for the horizontal and vertical 
clearances required between storm drains, 
ditches, and surface water bodies.

Overhead Wires 
Check whether the future tree canopy height 
in the bioretention area will interfere with ex-
isting overhead phone and power lines.

Available Space
Reserve open areas of about 10 to 20% of the 
size of the contributing drainage area.

Pollution Hot Spot Runoff
To protect groundwater from possible con-
tamination, runoff from pollution hot spots 
should not be treated by bioretention facili-
ties designed for full or partial infiltration.  Fa-
cilities designed with an impermeable liner 
(filtration only facilities) can be used to treat 
runoff from pollution hot spots.

FOR FURTHER DETAILS SEE SECTION 4.5 OF THE CVC/TRCA LID SWM GUIDE
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PRE-TREATMENT 
Pretreatment prevents premature clogging by capturing coarse sediment particles 

before they reach the filter bed. Where the runoff source area produces little sedi-

ment, such as roofs, bioretention can function effectively without pretreatment. To 

treat parking area or road runoff, a two-cell design that incorporates a forebay 

is recommended. Pretreatment practices that may be feasible, depending on the 

method of conveyance and the availability of space include: 
Two-cell design (channel flow): Forebay ponding volume should account for 

25% of the water quality storage requirement and be designed with a 2:1 length 

to width ratio.
Vegetated filter strip (sheet flow): Should be a minimum of three (3) metres in 

width. If smaller strips are used, more frequent maintenance of the filter bed can 

be anticipated.
Gravel diaphragm (sheet flow): A small trench filled with pea gravel, which is 

perpendicular to the flow path between the edge of the pavement and the bio-

retention practice will promote settling out of sediment and maintain sheet flow 
into the facility. A drop of 50-150 mm into the gravel diaphragm can be used to 

dissipate energy and promote settling.

Rip rap and/or dense vegetation (channel flow): Suitable for small bioreten-
tion cells with drainage areas less than 100 square metres.

•

•

•

•

Available Head
If an underdrain is used, then 1 to 1.5 metres 
elevation difference is needed between the 
inflow point and the downstream storm drain 
invert.

Setback from Buildings
If an impermeable liner is used, no setback is 
needed. If not, a four (4) metre setback from 
building foundations should be applied.

Source: Wisconsin Department of Natural Resources 

MONITORING WELLS
A capped vertical stand pipe consisting of an anchored 100 to 150 mm diameter 

perforated pipe with a lockable cap installed to the bottom of the facility is recom-

mended for monitoring drainage time between storms.

GENERAL SPECIFICATIONS

OPERATION AND MAINTENANCE 

Bioretention requires routine inspection and maintenance of the landscaping as well as periodic 

inspection for less frequent maintenance needs or remedial maintenance. Generally, routine main-

tenance will be the same as for any other landscaped area; weeding, pruning, and litter removal. 

Regular watering may be required during the first two years until vegetation is established.  

For the first two years following construction the facility should be inspected at least quarterly and 

after every major storm event (> 25 mm).  Subsequently, inspections should be conducted in the 

spring and fall of each year and after major storm events.  Inspect for vegetation density (at least 

80% coverage), damage by foot or vehicular traffic, channelization, accumulation of debris, trash 

and sediment, and structural damage to pretreatment devices.

Trash and debris should be removed from pretreatment devices, the bioretention area surface and 

inlet and outlets at least twice annually.  Other maintenance activities include reapplying mulch, 

pruning, weeding replacing dead vegetation and repairing eroded areas as needed.  Remove ac-

cumulated sediment on the bioretention area surface when dry and exceeding 25 mm depth.

FILTER MEDIA
COMPOSITION:  To ensure a consistent and homogeneous bed, filter media 

should come pre-mixed from an approved vendor.

DEPTH:  Recommended depth is between 1.0 and 1.25 m.  However in con-

strained applications, pollutant removal benefits may be achieved in beds as 

shallow as 500 mm. If trees are to be included in the design, bed depth must be 

at least 1.0 m.

MULCH:  A 75 mm layer of mulch on the surface of the filter bed enhances 

plant survival, suppresses weed growth and pretreats runoff before it reaches 
the filter bed.

•

•

•

UNDERDRAIN
Only needed where native soil infiltration rate is less than 15 mm/hr (hydraulic 

conductivity of less than 1x10-6 cm/s).

Should consist of a perforated pipe embedded in the coarse gravel storage layer 

at least 100 mm above the bottom.

A strip of geotextile filter fabric placed between the filter media and pea gravel 

choking layer over the perforated pipe is optional to help prevent fine soil particles 

from entering the underdrain.

A vertical standpipe connected to the underdrain can be used as a cleanout and 

monitoring well.

•

•

•

•

Source: Minnesota Businesses for Clean Water

Source: City of Portland

Source: City of Portland
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