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1.0 Introduction  
 
1.1 General 
 

WMI & Associates Limited has been retained by Bay Moorings Marina to prepare a 

Functional Servicing and Preliminary Stormwater Management Report in support of a 

draft plan of subdivision located at 160-200 Fox Street, in the Town of 

Penetanguishene, Ontario. This report is based on our pre-consultation discussions 

with Town of Penetanguishene Staff. The engineering analysis and design outlined in 

this report conforms with the following: 

 

 Town of Penetanguishene Land Development Engineering Policy (Revision No. 

1, April, 2009). 

 Ministry of Environment (MOE) Stormwater Management Practices Planning 

and Design Manual (2003). 

 Ministry of Natural Resources (MNR) Natural Hazards Training Manual: 

Provincial Policy Statement, Public Health and Safety Policies 3. (1997). 

 MOE and MNR Best Management Practices Manual (1991). 

 Hydrogeological Assessment Submissions Conservation Authority Guidelines 

for Development Applications (June, 2013). 

 Severn Sound Environmental Association (SSEA), Severn Sound Remedial 

Action Plan, Urban Stormwater Management Strategy (December, 1998). 

 South Georgian Bay Lake Simcoe Source Protection Region, Approved South 

Georgian Bay Lake Simcoe Source Protection Plan (January 26, 2015, 

Amended February 15, 2018). 

 Low Impact Development Stormwater Management Planning And Design 

Guide Version 1.0, CVCA & TRCA (2010). 

 Ontario Building Code (Sept. 14, 2012 and current addendums). 

 

1.2 Background 
 

The subject site is approximately 6.40 hectares in size and is located on the eastern 

shore of the Penetanguishene Harbour waterfront, at 160-200 Fox Street. The general 

location of the property is illustrated on FIG 1 in Appendix A (Site Location Plan) and 

will be referred to as the “site” within the context of this Report.  

 

The site is legally described as Lots 115, 116, 119 and Part of Oxford Street and all of 

Block C, and Part of Cambridge Street, and Part of Lots 114 & 118 all west of Fox 

Street and Water Lot “B” and Part of Water Lot “A”, Registered Plan 70, Town of 

Penetanguishene, County of Simcoe. 

 

The site currently consists of a marina complete with office buildings, storage buildings, 

boat slips, swimming pool, tennis court, and a small residential lot. The majority of the 

remaining site area consists of asphalt and gravel areas used for boat trailer storage 

and parking.  
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It is proposed to reduce this marina substantially and move operations to the southern 

portion of the site, while the remaining northern portion of the site will be subdivided 

into 22 townhouse units, 36 condo units, and 28 single detached residential lots on 

which residential dwellings (approximately 2300sq.ft. each) will be constructed. Refer 

to FIG3 in Appendix A as well as the Development Concept Plan (dated January 25, 

2019) in Appendix A. 

 

The site will be serviced by a proposed watermain and sanitary sewer, both to be 

connected to the existing services within the Fox Street right-of-way. The stormwater 

management controls designed for this development will use an integrated treatment 

train approach to provide stormwater quality control on-site. 

 

1.3 Source Water Protection 
 

From a source water protection perspective, and based on a review of the South 

Georgian Bay Lake Simcoe Source Protection Region (Approved South Georgian Bay 

Lake Simcoe Source Protection Plan, January 26, 2015 - amended February 15, 2018 

- and MOECC’s Source Protection Atlas), a small south eastern corner of the subject 

site is located within a Wellhead Protection Area, and a Highly Vulnerable Aquifer Area.  

 

This portion of the site contains part of the proposed Marina lands and associated 

asphalt area. The asphalt area will be graded towards Dry Detention Basin #1 located 

outside of the source water protection area. Due to the nature of the grading, 

stormwater will not enter the source water protection area.  Therefore, the development 

and the associated engineering design is not subject to further design requirements 

related to source water protection (i.e. there are no water quantity threats and as a 

result a Section 59 Notice is not required).  However, we note that water balance is 

still required in accordance with the Conservation Authority’s hydrogeological 

guidelines (refer to Section 7.3, Water Balance). 

 

 
2.0 Water Servicing   
 

2.1 Proposed Servicing, Background & Existing Studies 
 

Based on the calculated fire flows for each of the governing buildings within the 

commercial and residential areas of the development and the Hydrant Flow Curve 

Detailed Report provided by the Town, the available pressure and flow at the existing 

200mmø watermain located within the Fox Street right-of-way, a 200mmø internal 

looped watermain is proposed to provide the on-site domestic and fire services (see 

drawing FIG 4 in Appendix A). 

 

The proposed water distribution system will be connected to the existing 200mmø 

watermain located within the Fox Street right-of-way. The connection is proposed to 

be located on the east side of the Fox Street right-of-way on the north side of Unit #232 

at the north end of the site (see FIG 4 in Appendix A).   
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The proposed system will include a meter chamber complete with a compound water 

meter, backflow prevention, and an external by-pass. 

 

Hydrant flow data has been provided for the two (2) nearest hydrants within the Fox 

Street right-of-way. The Hydrant Flow Data Curve 36 was conservatively used to 

determine the available pressure from the existing watermain. For Fire Flow 

calculations, conservative interpolations were made to determine the available 

pressure at the connection point depending on the governing fire flows (See Appendix 

B). Considering this and the OBC’s minimum allowable distance to a fire hydrant for 

fire supply water, on-site fire hydrants are proposed for both the commercial and 

residential areas of the subject development at a maximum spacing of 150m, as per 

municipal standard.  

 

Based on municipal design standards, the proposed commercial and residential 

buildings will be serviced via 50mmø and 25mmø domestic water service connections 

respectively. The watermain and fire flow design calculations are included in Appendix 

B. 

 

Considering the presence of an existing 200mmø watermain along the site frontage 

(Fox Street), no domestic or fire supply issues are anticipated in regards to servicing 

the proposed mixed commercial and residential development.  During the detailed 

design stage, a fire flow test will be completed in accordance with Town Standards in 

order to establish the boundary conditions for fire flow requirements.  Demand water 

flows will be provided by the project mechanical engineer at the detailed design stage 

in order to determine pipe sizing. 

 

 

3.0 Sanitary Servicing 
 

There is an existing municipal sanitary sewer system along the frontage of the site.  

The sewer size varies (400mmø and 500mmø) and is located within the west site 

boulevard of Fox Street.  An internal private 200mmø sanitary sewer system is 

proposed to service all 86 residential units and two commercial buildings proposed 

within the site. 

 

The proposed sanitary sewer for the site will be connected to the existing 500mmø 

sanitary sewer within the Fox Street right-of-way by installing a sanitary doghouse 

manhole in the existing sewer located at the proposed southern entrance to the site. 

The proposed 200mmø sanitary sewer will service each of the proposed residential 

and commercial buildings as illustrated on the Conceptual Servicing Plan (FIG 4) 

provided in Appendix A.  The sanitary servicing for the proposed development has 

been designed in accordance with the Town of Penetanguishene Land Development 

Engineering Policy.  Estimated sanitary sewage design flows have been calculated 

using the sewage flow design criteria set-out in the Ontario Building Code (2012), as 

well as the criteria of the MOE's Design Guidelines for Sewage Works (2008).  

 

The sewage flows for the proposed development were determined via the use of the 

Ministry of the Environment’s (MOE’s) standard calculations and the Ontario Building 
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Code’s (OBC’s) total daily sewage flow data.  To determine the total daily sewage flow 

rate for each of the buildings proposed, Tables 8.2.1.3.A and 8.2.1.3.B. of the 2012 

Ontario Building Code (OBC) were referenced.  Using Tables 8.2.1.3.A and 8.2.1.3.B., 

the total daily sewage flow rate for the total commercial and residential portions of the 

development were determined to be 5250 L/day and 450,144 L/day respectively.  A 

peaking factor of 1.5 for commercial development and just over 4 for the residential 

development (based on typical Harmon formula) were used to size the site ’s sanitary 

sewer conveyance system.   

 

Due to grading constraints in the northern portion of the site, a pump-station (Pump 

Station #1 – PS1) will be used in conjunction with a 50mmø forcemain to convey flows 

to proposed Sanitary Manhole H (MHH), where positive grade towards the proposed 

sanitary sewer outlet is achieved (see FIG 4 in Appendix A). A JB Submersible Station 

with 5HP Submersible Grinder Pumps has been recommended by Brooks Application 

Engineering (see attached specifications in Appendix D). The design inverts have 

been incorporated into the proposed Sanitary Sewer Design Sheet included in 

Appendix B. 

 

Due to a lack of detail available at this stage with respect to the proposed commercial 

building uses/tenants, some assumptions were made in regard to the proposed 

building uses and their contributing sewage flows to the Fox Street right-of-way which 

will be refined during the detailed design stage.  Refer to the Sanitary Sewer Design 

Sheet in Appendix B for the sanitary service design calculations. 

 

It is noted that the Geotechnical Investigation prepared by MTE Consultants Inc. (dated 

September 4, 2018) recommends the installation of clay or concrete cut-off collars 

1.0m long to prevent the movement of groundwater along pipe bedding.  The 

requirement for installation of the cut-off collars will be assessed at the time of 

construction in coordination with the geotechnical engineer. 

 

 

4.0 Road Works and Site Grading 
 

The preliminary grading of the site is shown on the Site Grading Concept Plan, FIG 5 

included in Appendix A. The proposed grading will meet the requirements of the site 

layout and stormwater management strategy. In order to achieve these goals, the 

following design criteria were used; 

 

 Grading of roadway, parking and landscaped areas to be completed according 

to the Town of Penetanguishene engineering standards where possible; 

 Minimize earthworks operations on-site (i.e. minimize cut/fill); 

 Provide overland conveyance of stormwater to the proposed stormwater 

management facilities; 

 Minimize the need for steep slopes where practical. 
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Based on the Geotechnical Investigation prepared by MTE Consultants Inc. (dated 

September 4, 2018), the proposed design for the private roads, marina parking lot and 

visitor parking is: 

 

 90mm Hot Mix Asphalt 

 150mm Granular A 

 300mm Granular B 

 Complete with 270R Non-Woven Geotextile in conjunction with TX140 Geogrid 

 

It is recommended that the geotechnical engineer review the final engineering 

drawings during detailed design to confirm pavement structure, pipe bedding, slope 

stability, etc. 

 

The site will consist of rear-to-front and split lot drainage with the front yards being 

directed to the proposed roadway while the rear yards will be directed to grass swales.  

Stormwater runoff will ultimately be directed into the proposed stormwater 

management dry detention basins, located in the south, central and northern portions 

of the site respectively.  Grass swales will convey flows from the rear yards along the 

Fox Street right-of-way to lot line swales, ultimately directing flows to the proposed 

roadway.  

 

Design grades on the site range from 0.5 to 6.0% with specific areas consisting of up 

to 3:1 (H:V) side slopes in order to match existing grades at property line.   

 

Based on the recommendations in the Geotechnical Investigation prepared by MTE 

Consultants Inc. (dated September 4, 2018) the proposed residential buildings will be 

constructed without basements and each building will be constructed with a structural 

slab-on-grade main floor and footings supported by helical piles.   

 

It is noted that MTE Consultants Inc. are preparing a Phase Two Environmental Site 

Assessment (ESA). The ESA and supporting reports will be utilized by MTE to prepare 

a Record of Site Condition for various parcels of the site.  The preliminary 

recommendations include the remediation of existing soils in specific areas and the 

workplan includes remediation of approximately 10,000–12,000m3.  Based on our 

discussions with MTE the soils can be re-located within site depending on the land use 

of the receiving area.  In the event that site grading will not permit relocation of these 

soils the material will be exported to a licensed disposal site.  Ultimately, the soil 

remediation plan will be finalized by the environmental engineer and coordinated 

during detailed design of the site servicing and grading. Refer to the letter from MTE 

Consultants Inc. (dated October 11 th, 2018), included in Appendix D. 
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5.0 Stormwater Management    
 

5.1 Pre-Development Drainage 
 

The pre-development condition of the site has been confirmed through a combination 

of topographic survey elevations, Simcoe County Interactive Mapping (GIS 

topographic contour) and a site visit. 

All pre-development runoff from the site takes place in the form of overland sheet flow, 

generally from east to west. There are no external drainage areas due to the nature of 

the grading both within the site and along its perimeter. The governing drainage pattern 

within the site is uncontrolled overland sheet flow from east to west, with all stormwater 

flowing directly into Penetanguishene Harbour.  

 

Land cover within the site varies from north to south. For this reason, the site has been 

divided into two pre-development catchments: North (4.83ha), and South (1.57ha). 

See FIG 2, Appendix A. The land cover in the northern portion of the site is mainly 

impervious with some lawn and tree cover, while the southern portion of the site 

consists of lawn, gravel, and tree cover. Throughout the entire site all runoff discharges 

uncontrolled to the harbour.  

 

The elevation relief across the site is approximately 5m with the highest elevations 

located along the eastern property limit of the site (Fox Street), and the lowest 

elevations located along the western limit (waterfront).  

 

Along the site’s southern border is a municipal facility, and along the northern border 

is Dutchman’s Cove Marina. The site’s eastern border runs along the Fox Street right-

of-way, where a roadside ditch flowing north to south captures and conveys all runoff 

from the east. As a result, there is no external drainage contributing runoff to the site. 

 

5.2 Soil Conditions 
 

According to the Soils Map of Simcoe County, Ontario, Soil Survey (prepared by the 

Department of Soils, Ontario Agricultural College, Guelph and the Department of 

Agriculture), the subject site consists primarily of Tioga Loamy Sand and Alliston 

Sandy Loam. These soil types are within Hydrologic Soil Groups ‘A’ and ‘AB’ 

respectively. Tioga Loamy Sand is considered to be a good draining soil, whereas the 

Alliston Sandy Loam is considered to be an imperfect draining soil.   

 

The above-mentioned soil types were confirmed in the Geotechnical Investigation 

Report prepared by MTE Consultants Inc. (May 8, 2018). Twenty (20) boreholes were 

dug on-site and revealed varying layers of “asphaltic concrete and/or fill overlying 

native sand, silt, and clay deposits” throughout the site. The report concludes that, 

“Due to the high groundwater table, at approximately elevation 176.89 to 179.34m, and 

the large amount of fill materials at the site, at-source infiltration of stormwater runoff 

is not geotechnically feasible for the development.” This was taken into consideration 

in developing a feasible approach to stormwater quality control and water balance.   

A Hydrogeological Study and Water Balance Analysis was conducted by Ian D. Wilson 

Associates (Revised Feb. 13, 2019) which addressed the findings in the Geotechnical 
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Investigation. The Hydrogeological report concluded that, “the predominant native soils 

(i.e. silty fine sand) will exhibit a percolation rate (T-time) in the range of 10 to 12 

min/cm…LID measures with a total site footprint of at least 230m2 are required.” This 

minimum footprint was exceeded in the proposed stormwater management design 

(see Section 7.3).  

 

Runoff coefficients associated with the site were determined by calculating weighted 

values based on corresponding land uses and soil type.  The Hydrologic Soil Group 

was determined in accordance with the Ontario Ministry of Transportation (MTO) Soil 

Classification System. 

 

Refer to both the Geotechnical Investigation, and Hydrogeological Study and 

Water Balance Analysis included in Appendix C. 

 

5.3 Stormwater Management Design Criteria 
 

The SWM design for the site incorporates the policies and criteria of a number of 

agencies, including the Ministry of the Environment, Conservation and Parks (“MECP”) 

and the Town of Penetanguishene.  

 

The requirement to provide both water balance and stormwater quality control for the 

site necessitated additional design considerations such as the use of low impact 

development (“LID”) techniques.  The proposed LID components are based on the Low 

Impact Development Stormwater Management Planning & Design Guide (LID) 

prepared by the Credit Valley Conservation (CVC) and the Toronto and Region 

Conservation Authority (TRCA), Version 1.0, dated 2010.  The stormwater design 

criteria for the proposed development are summarized in the following: 

 

 Stormwater quality controls will be provided based on the guidelines described in 

the Ministry of the Environment, Stormwater Management Planning and Design 

Manual dated March 2003 and the Low Impact Development Stormwater 

Management Planning & Design Guide (LID) prepared by the Credit Valley 

Conservation (CVC) and the Toronto and Region Conservation Authority (TRCA), 

Version 1.0, dated 2010.  In accordance with the MECP and LID Guidelines noted 

above, the stormwater management design utilized for the site will provide water 

quality control at an Enhanced Level of Protection (minimum of 80% Total 

Suspended Solids removal efficiency). 

 Site layout and stormwater management design are based on the guidelines 

described in the Source Protection Plan. 

 Since stormwater will directly discharge to Penetanguishene Harbour after passing 

through the proposed LIDs for quality control, no stormwater quantity control is 

provided.  

 Stormwater quality controls will be implemented using a treatment train approach. 

This approach is premised on stormwater being pre-treated by oil-grit-separators 

before being directed to dry detention basins which are considered to perform 

similarly to Low Impact Development (LID) Enhanced Grass Swales. Runoff will be 

filtrated as well as infiltrated into the in-situ soils, while the proposed grass 

cover/landscaping will provide nutrient uptake and evapotranspiration. 
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 Erosion and Sediment Control measures will be implemented prior to and during 

the construction of the development and maintained until the site is stabilized.  

 

5.4 Post-Development Drainage   
 

In regard to the post-development peak flow rates and water quality, the post-

development drainage patterns are generally consistent with that of pre-development 

conditions. Due to the impervious nature of the existing site, the proposed development 

will actually decrease the amount of total impervious area in the post-development 

condition. As mentioned previously, quantity controls are not required for this site (see 

Section 6.2 for details). 

 

An integrated treatment train approach consisting of LID Best Management Practices 

(“BMPs”) has been proposed to fully address stormwater quality control. Based on the 

revised grading design in the post-development condition, the site will be divided into 

five (5) separate post-development catchments, referred to as A1 (0.11ha), A2 

(2.22ha), A3 (1.17ha), A4 (2.72ha), A5 (0.23ha). Each catchment is delineated to show 

where flow is directed as shown on FIG 3 in Appendix A. Refer to Section 7.0 for 

details on stormwater quality control. 

 
5.5 Internal Post-Development Drainage and Lot Grading 
 

Individual lots will be graded primarily by split-lot drainage, with the front yards being 

sloped towards the proposed streets, and the backyards being directed towards the 

rear of the lots. 

 

Because the site slopes towards Penetanguishene Harbour, the rear yards on the 

waterfront lots will be graded such that clean runoff flows directly into the harbour via 

overland sheet flow. Additionally, the rear yards along the Fox Street right-of-way will 

be graded such that clean runoff flows into the existing grass swale. These flows will 

be minor and only contact roofs and rear yards (free of contamination). The grass on 

the rear yards will act as grass filter strips providing filtration, nutrient uptake, 

evapotranspiration as well as some infiltration into the native soils. 

 

The majority of all impervious area on site will be graded such that runoff will be 

directed through oil-grit-separators (OGS) for pre-treatment and then into the proposed 

dry detention basins for quality control before discharging into Penetanguishene 

Harbour.  

 

Refer to FIG 3 in Appendix A for the Post-Development Drainage Plan. 

 
 
6.0 Hydrologic Analysis 
 
6.1 Pre-Development Condition Results 
 

Using the site drainage areas as illustrated on FIG 2, FIG 3 (see Appendix A) and the 

Rational Method, the total flows were determined for the 2, 5, 10, 25, 50 & 100-year 



Bay Moorings Marina  Page 9 of 15 

Functional Servicing and Preliminary Stormwater Management Report 

February 2019 

 

for both the pre-development and post-development design storm events.  The pre-

development flows are summarized in Table 1 below. The stormwater management 

design calculations including the Rational Method peak flow values can be found in 

Appendix B. 

 

Table 1:  Pre-Development Peak Flows 

Catchment Area 

(ha) 

Pre-Development Peak Flows 

2 yr. 

m³/s 

5 yr. 

m³/s 

10 yr. 

m³/s 

25 yr. 

m³/s 

50 yr. 

m³/s 

100 yr. 

m³/s 

PRE NORTH 4.63 0.551 0.732 0.850 1.097 1.329 1.523 

PRE SOUTH 1.57 0.047 0.062 0.072 0.093 0.113 0.129 

TOTAL 6.40 0.598 0.794 0.922 1.190 1.442 1.652 

 
6.2 Post-Development Condition Results 
 

The post-development peak flows are summarized in Table 2 below. 

 

Table 2:  Post-Development Uncontrolled Peak Flows 

Catchment Area 

(ha) 

Pre-Development Peak Flows 

2 yr. 

m³/s 

5 yr. 

m³/s 

10 yr. 

m³/s 

25 yr. 

m³/s 

50 yr. 

m³/s 

100 yr. 

m³/s 

POST A1 0.11 0.005 0.007 0.008 0.010 0.012 0.014 

POST A2 2.22 0.191 0.254 0.295 0.381 0.461 0.528 

POST A3 1.17 0.026 0.034 0.040 0.051 0.062 0.071 

POST A4 2.72 0.273 0.362 0.421 0.542 0.658 0.753 

POST A5 0.23 0.002 0.002 0.003 0.004 0.004 0.005 

TOTAL 6.40 0.497 0.659 0.766 0.988 1.197 1.372 

 

By comparing Tables 1 and 2 for the site drainage area it is evident that due to the 

reduction in impervious area within the proposed development, the post-development 

peak flows are less than the pre-development flows. In addition, since stormwater will 

directly discharge to Penetanguishene Harbour after passing through the proposed 

LIDs for quality control, there is no need for quantity control in the proposed design. 

 
 
7.0 Stormwater Quality Control 
 
7.1  Total Suspended Solids Removal Initiatives 
 

In determining the best approach to providing quality control for the proposed 

development, various factors were considered, including the following:   

 

 Existing land characteristics and uses (soils, topography, treatment area, location, 

etc.). 
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 The nature of contamination of stormwater runoff in the post-development 

condition; 

 The magnitude of change in impervious area from the pre-development condition; 

 Local requirements and maintenance considerations with regard to quality control;  

 Utilizing an 'integrated treatment train' approach to treat stormwater runoff; 

 Ability to utilize landscaped areas and providing water balance and nutrient uptake 

benefits. 

 

Based on the above noted factors, the application of reduced lot grading, lot line swales, 

grass filter strips and oil-grit separators in conjunction with dry detention basins 

(considered to act similarly to Low Impact Development (LID) enhanced grass swales), 

capable of filtration, infiltration, nutrient uptake and evapotranspiration benefits, has been 

chosen as the preferred means of providing a complete treatment train approach for the 

treatment of stormwater runoff generated on-site.  This treatment train approach will 

effectively achieve an “Enhanced” Level of Protection (80% TSS removal efficiency). 

 

As noted above, oil-grit separators are proposed to be located just upstream of each dry 

detention basin where the respective storm sewers converge, and will be used as a means 

of providing pre-treatment prior to runoff entering the proposed dry detention basins. 

Additionally, sediment traps via sumps within each proposed storm structure 

(catchbasins and manholes) upstream of the oil-grit separators will provide additional 

pre-treatment of stormwater runoff. Oil-grit separators provide a “Normal” Level of 

Protection of quality control (70% TSS removal efficiency), as defined in the MOECC's 

Stormwater Management Planning & Design Manual (2003). As part of the overall 

treatment train, additional quality control benefits will be provided as pre-treated 

stormwater is discharged from the oil-grit separators into the proposed dry detention 

basins.  

 

Referencing the LID & MECP Guidelines, the site grading is such that the vast majority 

of the site’s impervious area (rooftops, asphalt roads/parking areas and driveways) is 

directed to both the proposed oi-grit separators and dry detention basins.  In areas 

where split-lot drainage causes stormwater runoff to flow directly into Penetanguishene 

Harbour, it is noted that not only is this runoff uncontaminated (rooftop/rear yard 

lawns), but the rear yard lawns will act as grass filter strips which filtrate, infiltrate and 

provide nutrient uptake and evapotranspiration benefits to stormwater runoff. 

 

The sizing and design of the dry detention basins is in essence the same as large 

enhanced grass swales. Based upon guidance from the LID Manual, the basins will 

consist of large flat bottoms, 3:1 (H:V) side slopes, and the majority of their longitudinal 

slopes being set at 1.0% or less. The runoff will back-up and pool in the dry detention 

basins providing opportunity for filtration, nutrient uptake, evapotranspiration, and 

some infiltration prior to discharge. The dry detention basins will perform, at a 

minimum, with the same characteristics as enhanced grass swales. 

 

Based on the information provided in the LID Guide, the median pollutant mass 

removal rates of Enhanced Grass Swales are considered be 76% for total suspended 

solids, 55% for total phosphorus and 50% for total nitrogen based on available 
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performance studies.  Since the oil-grit separators upstream of each basin will 70% 

TSS alone, and considering that the dry detention basins exhibit most (if not al l) of the 

design recommendations for enhance grass wales (76% TSS removal on remaining 

suspended solids after pre-treatment), it is reasonable to assume that 80% Total 

Suspended Solids (TSS) removal efficiency is considered to be achievable on-site via 

the use of the proposed treatment train approach. 

 

Refer to FIG 5 (Site Grading Plan) in Appendix A for the location and design 

parameters of the dry detention basins. 

 
7.2  Total Phosphorus Removal Initiatives 
 

Phosphorus removal initiatives are also proposed for the site. The various BMPs 

proposed for the development which will provide phosphorus loading reduction 

benefits include the grass filter strips (rear yards), lot line swales and dry detention 

basins located throughout the overall drainage system.  These stormwater 

management features will retain pollutants and nutrients such as phosphorus during 

minor rainfall events as they have been designed to accept the vast majority of the 

site’s runoff from impervious surfaces. 

 

Based on the information provided in the LID Guide, the median pollutant mass 

removal rate for an enhanced grass swale is considered to be approximately 55% for 

total phosphorus. As discussed previously, considering the dry detention basins are in 

essence large enhanced grass swales, they will provide a minimum phosphorous 

reduction of 55%.  In addition, the dry detention basins have been designed to detain 

stormwater runoff prior to discharging to the Harbour. This will provide opportunity for 

infiltration into the native soils.  

 
7.3  Water Balance 
 

A Hydrogeological Study and Water Balance Analysis was prepared by Ian D. Wilson 

Associates, Ltd. (Revised Feb. 13, 2019) and assumed that infiltration rates would 

need to be maintained to pre-development conditions (i.e. greenspace prior to the 

existing development). In order to maintain infiltration rates to pre-development 

conditions, while considering the imperfectly draining soils on-site, the proposed LIDs 

will be required to have a total base area of 230m2 (minimum) to infiltrate the necessary 

volume of stormwater. This requirement has been exceeded in the proposed design.  

The total base area of the dry detention basins alone (excluding side slopes) yields 

501 m2. The base of each proposed dry detention basin will be kept a minimum of 0.5m 

above the estimated groundwater level. 

 

Refer to FIG 5 in Appendix A for the location and elevations of the proposed dry 

detention basins. 

 

Refer to the Hydrogeological Evaluation prepared by Ian D. Wilson Associates, Ltd. 

(Revised Feb. 13, 2019) included in Appendix C. 
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8.0 Sediment and Erosion Controls 
 

In accordance with the Town and SSEA policy, effective erosion and sediment control 

must be established prior to construction commencement and maintained until the site 

has been stabilized. Exposure of the soil during construction should be minimized to 

avoid erosion and sedimentation.  The site’s erosion potential may be mitigated 

through the use of sound erosion and sedimentation control measures.  The following 

measures must be carried out prior to construction and maintained until disturbed 

areas have regained significant vegetative cover:  

 

Topsoil Stripping: Topsoil stripping will be reduced as much as possible on-site.  Where 

grading is necessary, the exposed soil will be stabilized by seeding immediately upon 

being set to grade. Should topsoil stockpiling be required, the stockpiles wi ll be kept 

at manageable levels for grass/weed cutting purposes.   

 

Silt Fence:  Silt fence will be placed along the down slope of all excavated material and 

along the perimeter of the site to prevent sediment transport.  Periodic inspections and 

repairs to the silt fence should be performed regularly, as well as after every rainfall event. 

Mud Mat:  Mud tracking from construction traffic must be controlled through the use of 

a mud-mat consisting of clear stone located at the site's construction entrances/ exits. 

 

Vegetated Buffers: Existing grassland vegetation/wooded and lawn areas along the 

development limits are to be maintained wherever possible.  These areas will provide 

a natural barrier to filter potentially sediment-laden overland flow before it is released 

from the site. 

 

Conveyance Protection:  Straw bale check dams will be placed within all swales 

immediately after being constructed and should be removed only after the area has 

been fully stabilized.   

 

Finally, the Site Engineer will be responsible for completing routine inspections of the 

sediment and erosion control structures throughout the construction phase of the 

development, particularly after rainfall events. All damaged or clogged control devices 

or fencing must be repaired immediately. 

 
 
9.0 Utilities 
 
Existing gas, hydro and telecom infrastructure is present within the Fox Street right-of-

way. In order to confirm that each of these services are available to service the 

proposed subdivision, the following utilities have been circulated a copy of the Draft 

Plan; 

 

 Bell 

 Rogers 

 Hydro One 

 Enbridge 

 Canada Post 
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Based on the utilities that currently service the surrounding community, it is anticipated 

that there will be no issues with providing utility servicing for the site. Specific utility 

servicing requirements will be confirmed at the detailed design stage. 

 
 
10.0 Traffic Impact Assessment 
 
A scoped Traffic Impact Assessment has been conducted for the site to determine the 

projected traffic volume impacts on the existing road network, and assess the sight -

distance geometry from the two proposed site access locations.  

 

10.1 Traffic Volume Impacts 
 

Traffic patterns from this development will be somewhat variable since the different 

uses will exhibit different patterns, however since the marina will inherently generate 

the majority of vehicular trips it will be the most impactful in terms of traffic generation 

onto Fox Street. In this regard, it can be said that traffic patterns from the proposed 

development as a whole will function similarly to the traffic currently being generated 

by the existing Bay Moorings Marina facility.  

 

Due to this inherent similarity, the traffic volume impacts have been assessed by 

comparing the theoretical trips generated from the site relative to the trips generated 

from the existing 332-slip Bay Moorings Marina that currently operates on the site.  

 

10.1.1. Existing and Proposed Development Traffic 

 

Estimated trip generation rates were determined using the Institute of Transportation 

Engineers’ (ITE) Trip Generation Manual, 10th Edition.  

 

Although the residential portion of the development comprises a mix of attached and 

detached dwellings, for the purpose of this analysis the ITE statistical data for senior 

adult detached housing has been utilized as there is more statistical data available in 

the Manual for this form of development. As well, the trip generation rates are slightly 

more conservative.  

 

Using the data from ITE land use #251, ‘Senior Adult Housing- Detached’ the average 

peak hourly trip generation rate relative to the number of dwelling units over a variety 

of peak time frames is approximately equal to 0.30 trip ends per unit. From this, the 

estimated peak hourly trips is estimated to be 26 for the 86 residential units.  

 

Using the data provided under land use #420- Marina facilities, an approximate 

average number of peak hourly trips under a variety of peak time frames is 0.25 trips 

ends per berth (boat slip). Based on the site plan, which is to include a 200 slip marina, 

there is estimated to be 50 peak hourly trips from the new marina site. Therefore, the 

overall site is estimated to generate 26 + 50 = 76 peak hour trips.  
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Using the same 0.25 trips per boat slip rate applied to the existing Bay Moorings Marina 

facility which comprises approximately 332 boat slips, the estimated peak hourly trips 

under the existing condition is 83.  

 

Since there is a net reduction in the estimated peak hour trips from the existing (83 

trips) to proposed (76 trips) condition, it is expected that the site can be accommodated 

by the existing road network with less impact as compared to the existing condition.  

 

Furthermore, the distribution of trips (to the north and south on Fox Street) is expected 

to be similar to the existing condition, due to the inherent similarities between the 

existing and site as described previously.   

 
10.2 Sight-Distance Analysis 
 

Ontario’s Ministry of Transportation (MTO) outlines specific sight-distance geometry 

criteria to ensure safe vehicular movement to and from intersecting roadways and to 

ensure that through traffic on the adjacent roadway will have adequate time and space 

for manoeuvrability and braking. Based on a design speed of 50km/hr, the minimum 

required sight-distance is approximately 130m, as referenced from MTO Geometric 

Design Standards for Ontario Highways Manual, Figure E3-6. A copy of this figure is 

contained in Appendix D for reference.  

 

From a desktop review of existing site conditions and sight-lines from the vantage point 

of the proposed site accesses onto Fox Street, visibility is noted to be adequate, since 

there are no notable obstructions in road alignment between the proposed site access 

locations up to and including 130m meters away in either direction. Based on these 

observations, sight-distance from the four proposed site access locations is noted to 

be satisfactory.   

 
 
11.0 Summary and Conclusions 
 

This Functional Servicing and Preliminary Stormwater Management Report 

demonstrates that the site can be serviced in accordance with MECP and SSEA best 

management practices. Specifically, we note the following: 

 

 The site can be serviced by installing a watermain that will be connected to the 

existing watermain within the Fox Street right-of-way. 

 Fire protection can be provided by hydrants on the proposed watermain. Adequate 

flow has been confirmed by hydrant testing performed by the Town of 

Penetanguishene.  

 The site can be serviced by a sanitary sewer system connected to the existing 

sanitary sewer within the Fox Street right-of-way.  

 The proposed treatment train approach (including the oil-grit separators) will 

provide an 'Enhanced' Level of Protection, as defined in the MOE's Stormwater 

Management Planning & Design Manual. 
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 Water balance and total phosphorous reduction initiatives will be implemented in 

accordance with the South Georgian Bay Lake Simcoe Source Protection Plan 

requirements. 

 There are no traffic volume impacts as a result of the development of the site.  In 

addition, site distances from the proposed entrances are adequate. 

 The use of silt fencing, existing vegetated buffers, straw bale check dams, and 

construction mud mats will ensure downstream stormwater quality is maintained 

during construction. 

 The site is anticipated to be serviced by natural gas, hydro, telephone and cable 

TV services available on Fox Street. 

 

Based on the above, please accept this Report in support of the Bay Moorings Marina 

planning level approvals. 

 

Respectfully submitted, 

 

WMI & Associates Limited 

 

  

 

 

 

Benjamin Daniels, B. Eng.   Jeremy Lightheart, P. Eng.  
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CALCULATIONS 



WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 2019-01-31 Project No.: 17-392A

Project: Bay Moorings Marina Prepared By: BD

A-AB B-BC C-D

0 - 5% grade 0.22 0.35 0.55

5 - 10% grade 0.3 0.45 0.6

10 - 30% grade 0.4 0.65 0.7

0 - 5% grade 0.1 0.28 0.4

5 - 10% grade 0.15 0.35 0.45

10 - 30% grade 0.22 0.4 0.55

0 - 5% grade 0.08 0.25 0.35

5 - 10% grade 0.12 0.3 0.42

10 - 30% grade 0.18 0.35 0.52

Lakes and Wetlands 0.05 0.05 0.05

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.95 0.95 0.95

Gravel (not used for proposed parking or storage areas) 0.4 0.5 0.6

Single Family 0.3 0.4 0.5

Multiple (i.e. semi, townhouse, apartment, etc.) 0.5 0.6 0.7

Light 0.55 0.65 0.75

Heavy 0.65 0.75 0.85

Commercial 0.6 0.7 0.8

Unimproved Areas 0.1 0.2 0.3

< 2% grade 0.05 0.11 0.17

2 - 7% grade 0.1 0.16 0.22

> 7% grade 0.15 0.25 0.35

Ref:

<<< Elements Requiring Input Information

PRE-DEVELOPMENT CONDITION - SITE CATCHMENT NORTH

 

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade 0.386

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 3.616

Gravel (not used for proposed parking or storage areas)

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 0.628

2 - 7% grade

> 7% grade

Total Area (ha) = 4.63 Runoff Coefficient, C = 0.76

Residential

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

RUNOFF COEFFICIENT CALCULATIONS

"C" SPREADSHEET

 

Residential

Hydrologic Soil GroupsLand Cover

Runoff Coefficient Numbers - Adapted from Design Chart 1.07, Ontario Ministry of Transportation, "MTO Drainage 

Management Manual", MTO. (1997)

Lawn

Cultivated Land

Pasture Land

Woodlot or Cutover

Industrial



PRE-DEVELOPMENT CONDITION - SITE CATCHMENT SOUTH

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade 0.070

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.026

Gravel (not used for proposed parking or storage areas) 0.550

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 0.924

2 - 7% grade

> 7% grade

Total Area (ha) = 1.57 Runoff Coefficient, C = 0.19

POST-DEVELOPMENT CONDITION - SITE CATCHMENT A1

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.030

Gravel (not used for proposed parking or storage areas)

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 0.080

2 - 7% grade

> 7% grade

Total Area (ha) = 0.11 Runoff Coefficient, C = 0.30

Residential

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn



POST-DEVELOPMENT CONDITION - SITE CATCHMENT A2

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 1.223

Gravel (not used for proposed parking or storage areas)

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 0.997

2 - 7% grade

> 7% grade

Total Area (ha) = 2.22 Runoff Coefficient, C = 0.55

POST-DEVELOPMENT CONDITION - SITE CATCHMENT A3

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 0.117

Gravel (not used for proposed parking or storage areas)

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 1.053

2 - 7% grade

> 7% grade

Total Area (ha) = 1.17 Runoff Coefficient, C = 0.14

Residential

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Woodlot or Cutover



POST-DEVELOPMENT CONDITION - SITE CATCHMENT A4

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.) 1.773

Gravel (not used for proposed parking or storage areas)

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 0.947

2 - 7% grade

> 7% grade

Total Area (ha) = 2.72 Runoff Coefficient, C = 0.64

POST-DEVELOPMENT CONDITION - SITE CATCHMENT A5

A-AB B-BC C-D

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

0 - 5% grade

5 - 10% grade

10 - 30% grade

Lakes and Wetlands

Impervious Area (i.e. buildings, roads, parking lot, etc.)

Gravel (not used for proposed parking or storage areas)

Single Family

Multiple (i.e. semi, townhouse, apartment, etc.)

Light

Heavy

Commercial

Unimproved Areas

< 2% grade 0.230

2 - 7% grade

> 7% grade

Total Area (ha) = 0.23 Runoff Coefficient, C = 0.05

Woodlot or Cutover

Residential

Industrial

Lawn

Lawn

Land Cover Hydrologic Soil Groups

Cultivated Land

Pasture Land

Cultivated Land

Pasture Land

Woodlot or Cutover

Residential

Industrial

Land Cover Hydrologic Soil Groups
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WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: Project No.: 17-392

Project: Bay Moorings Marina Prepared By: BD

<<< Elements Requiring Input Information

Rainfall Intensity-Duration-Frequency Coefficients from: http://www.mto.gov.on.ca/IDF_Curves/terms.shtml

A = 21.4 A = 28.4 A = 33.0 A = 38.7 A = 43.0 A = 47.3

B = -0.699 B = -0.699 B = -0.699 B = -0.699 B = -0.699 B = -0.699

Q = (m
3
/s) I2-100 = (mm/hr)

where, C = Runoff Coefficient where, A = Rainfall IDF Coefficient

I = Rainfall Intensity, (mm/hr) B = Rainfall IDF Coefficient

A = Drainage Area, (ha) TC = Time of Concentration, (hr)

2-year C2 = C I25mm = (mm/hr)

5-year C5 = C

10-year C10 = C where, C = Runoff Coefficient

25-year C25 = 1.10 x C

50-year C50 = 1.20 x C

100-year C100 = 1.25 x C

Catchment A TC C Q25mm Q2 Q5 Q10 Q25 Q50 Q100

I.D. (ha) (min.) (m
3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s) (m

3
/s)

PRE NORTH 4.63 15.0 0.76 0.377 0.551 0.732 0.850 1.097 1.329 1.523

PRE SOUTH 1.57 15.0 0.19 0.012 0.047 0.062 0.072 0.093 0.113 0.129

POST A1 0.11 15.0 0.30 0.002 0.005 0.007 0.008 0.010 0.012 0.014

POST A2 2.22 15.0 0.55 0.100 0.191 0.254 0.295 0.381 0.461 0.528

POST A3 1.17 15.0 0.14 0.005 0.026 0.034 0.040 0.051 0.062 0.071

POST A4 2.72 15.0 0.64 0.162 0.273 0.362 0.421 0.542 0.658 0.753

POST A5 0.23 15.0 0.05 0.000 0.002 0.002 0.003 0.004 0.004 0.005

Notes:

Due to the small catchment sizes, the time of concentration was conservatively assumed to be 15.0 minutes.

Post-development conditions propose less impervious area than pre-development conditions. This results in an overall reduction in 

stormwater flow in the post-development condition.

100-year

Rational Method Formula Rainfall Intensity Equation (2-100 year storm events)

  C x I x A  A x (TC / 60)
B

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-392\Design\Storm\FSR\0.0_Superceded\181123_Concept_2_Calcs\[2_180821_Tc_&_Tp_Spreadsheet.xlsx]Tc & Tp Calcs

RATIONAL METHOD CALCULATIONS

2-year 5-year 10-year 25-year 50-year

2019-01-31

360

Runoff Coefficient Equations Rainfall Intensity Equation (25mm storm event)

(43 x C) + 5.9

Based on MTO Drainage Manual (1984), page BD-4 Based on the MOE SWMP Manual (2003), Eq'n 4.9

For storms having a return period of more than 10 years, the 

Runoff Coefficient, C, will be increased as shown above up to a 

maximum coefficient of 0.95.



WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

<<< Elements Requiring Input Information

Rational Method Calculation: Manning's Formula Calculation: Rainfall Intensity Calculation:

Q = 2.78*(CF*C*I*A) V = (k*R
2/3

*S
1/2

) / n Q = V*A I = A*T
B

Rainfall IDF Data:

MOE Velocity Requirements: 0.8m/s - 6.0m/s 5-year 100-year

where, where, where, A = 28.1 47.1

Q = peak flow rate (L/s) V = mean velocity (m/s) I = Rainfall Intensity (mm/hr) B = -0.699 -0.699

CF = runoff coefficient factor for storms > 10-yr k = 1.0 for SI units T = Time of Concentration (hr) Date: 31-Jan-19

C = runoff coefficient R = hydraulic radius (m) A = Rainfall IDF Coefficient Runoff Coeff. Factors, CF = 1.00 1.25 Project No: 17-392

I  = rainfall intensity (mm/hr) S = friction slope (m/m) B = Rainfall IDF Coefficient Prepared by: AW

A = area (ha) n = Mannings Coefficient 0.013

Street Upstream Downstream Individual Accumulated Time of Storm Rainfall Peak Runoff Diameter Slope Length Capacity Velocity Pipe Flow Pipe Storage Fall in Drop in MH (m)

MH MH C = C = C = C = 2.78CA 2.78CA Concentration Event Intensity Flow Time Volume Sewer

0.15 0.30 0.55 0.65 (mins) (mm/hr) (L/s) (mm) (%) (m) (L/s) (m/s) (mins) (m
3
) (m) DS US DS US DS

CBMH6 CBMH5 0.15 0.23 0.23 15.00 5-year 74.05 16.76 300 1.00 69.20 100.88 1.38 0.83 5.0 0.69 0.05 182.32 181.00 180.19 179.50

CBMH5 CBMH4 0.34 0.53 0.75 15.83 5-year 71.30 53.64 300 0.50 39.40 71.33 0.98 0.67 2.9 0.20 0.05 181.00 180.75 179.45 179.25

CBMH4 CBMH3 0.18 0.27 1.03 16.51 5-year 69.26 71.06 375 0.50 32.20 129.34 1.13 0.47 3.7 0.16 0.05 180.75 180.54 179.20 179.04

CBMH3 CBMH2 0.16 0.24 1.27 16.98 5-year 67.91 86.08 375 0.50 52.50 129.34 1.13 0.77 6.0 0.26 0.05 180.54 180.36 178.99 178.73

CBMH2 CBMH1 0.32 0.49 1.76 17.75 5-year 65.83 115.86 375 0.50 66.70 129.34 1.13 0.98 7.6 0.33 0.05 180.36 179.80 178.68 178.35

CB1 CBMH1 0.21 0.33 0.33 15.00 5-year 74.05 24.23 300 0.50 32.00 71.33 0.98 0.55 2.3 0.16 0.05 180.19 179.80 178.51 178.35

CBMH1 OGS1 0.23 0.35 2.44 18.73 5-year 63.41 154.63 450 0.50 3.50 210.32 1.28 0.05 0.6 0.02 0.05 179.80 178.65 178.30 178.28

OGS1 INLET1 0.00 0.00 2.44 18.78 5-year 63.30 154.37 450 0.50 6.00 210.32 1.28 0.08 1.0 0.03 0.00 178.78 178.65 178.23 178.20

CB9 CBMH10 0.03 0.05 0.05 15.00 5-year 74.05 4.01 300 0.50 24.20 71.33 0.98 0.41 1.8 0.12 0.05 182.15 182.25 180.46 180.34

CBMH10 CBMH9 0.02 0.03 0.08 15.41 5-year 72.66 5.91 300 3.00 36.20 174.73 2.39 0.25 2.6 1.09 0.05 182.25 181.25 180.29 179.20

CBMH9 CBMH8 0.12 0.22 0.30 15.66 5-year 71.84 21.68 300 1.00 67.00 100.88 1.38 0.81 4.9 0.67 0.05 181.25 180.10 179.15 178.48

CBMH8 CBMH13 0.25 0.45 0.75 16.47 5-year 69.36 51.89 300 0.50 16.30 71.33 0.98 0.28 1.2 0.08 0.05 180.10 179.81 178.43 178.35

CBMH7 DCBMH 0.86 1.56 1.56 15.00 5-year 74.05 115.25 300 2.50 41.70 159.51 2.19 0.32 3.0 1.04 0.05 181.62 180.03 179.59 178.55

CBMH12 CBMH11 0.35 0.63 0.63 15.00 5-year 74.05 46.57 300 0.50 49.80 71.33 0.98 0.85 3.6 0.25 0.05 180.51 180.26 179.10 178.85

CBMH11 DCBMH 0.28 0.51 1.14 15.85 5-year 71.26 81.12 375 0.50 50.90 129.34 1.13 0.75 5.8 0.25 0.05 180.26 180.03 178.80 178.55

DCBMH CBMH13 0.41 0.75 3.44 16.60 5-year 69.00 237.43 525 0.50 30.20 317.25 1.42 0.35 6.7 0.15 0.05 180.03 179.81 178.50 178.35

CBMH13 OGS2 0.05 0.09 4.28 16.95 5-year 67.99 290.95 525 0.50 16.30 317.25 1.42 0.19 3.6 0.08 0.05 179.81 179.23 178.30 178.22

OGS2 INLET2 0.00 0.00 4.28 17.14 5-year 67.45 288.67 525 0.50 4.90 317.25 1.42 0.06 1.1 0.02 0.00 179.23 178.68 178.17 178.15

Sum of Drainage Areas (ha): 0.00 0.00 1.60 2.37

Total Drainage Area (ha): 3.96

NOTES: 
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Storm Sewer Design Sheet

Bay Moorings Marina (Site Plan)

Drainage Areas (ha)

(CF = 1.0 for the 2, 5 & 10-yr storm events and 

CF = 1.1, 1.2 & 1.25 for the 25, 50 & 100-yr 

storm events respectively)

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml

Location

Top of Grate Elevation (m) Invert Elevation (m)

Sewer Calculation DataRunoff Calculation Data Sewer Profile Data

http://www.mto.gov.on.ca/IDF_Curves/terms.shtml
http://www.mto.gov.on.ca/IDF_Curves/terms.shtml
http://www.mto.gov.on.ca/IDF_Curves/terms.shtml
http://www.mto.gov.on.ca/IDF_Curves/terms.shtml
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Date: 06-Feb-19 Project No.: 17-392

Project: Bay Moorings Marina Prepared By: BD

<<< Elements Requiring Input Information

Total Daily Design Flow Calculations

References: - Ontario Building Code (OBC), 2012, Division B, Part 8, Table 8.2.1.3.A. Residential Occupancy & Table 8.2.1.3.B. Other Occupancies

- Ministry of the Environment (MOE), Design Guidelines for Drinking-Water Systems (2008), Chapter 3 

Proposed Condition:

Establishment: # of # of water # of # of Gross Floor Land Avg Day Demand Max Day Demand Peak Hourly Demand

people closets loading bays seats Area (m
2
) Area (ha) ADD (L/s) MDD (L/s) PHD (L/s)

Commercial/Institutional & Industrial Uses:

Marina Building* 545.0 75 L/9.3m
2 0.051 0.076 0.153

Marina Warehouse** 2 950 L/water closet 0.022 0.033 0.066

Marina Warehouse** 2 150 L/loading bay 0.003 0.005 0.010

Recreational Centre* 214.0 75 L/9.3m
2 0.020 0.030 0.060

Subtotal = 2 2 759 0.096 0.144 0.289

Peaking Factor = 1.5 3

Residential Uses:

Townhouses (22 units @ 3 bedrooms/unit) 132 275 L/person 0.42 1.29 1.94

Condominum (36 units @ 3 bedrooms/unit) 216 275 L/person 0.69 2.11 3.17

Dwellings (28 units @ 3ppu) 84 450 L/person 0.44 1.34 2.02

Subtotal = 432 1.55 4.74 7.12

Refer to Table 3-1 and/or Table 3.3 of the MOE Design Guidelines for Drinking-Water Systems (2008) >>> Peaking Factor = 3.07 4.61

Notes: 

* - To be conservative, it has been assumed that the Marina Building and Recreational Centre will have flows similar to an Office Building.

** - To be conservative, it has been assumed that there will be 2 water closets and 2 loading bays in the proposed Marina Warehouse.

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-392\Design\Water\[190206_Total_Daily_Domestic_Water_Supply_Flow_Calcs.xlsx]Water_Supply_Flows

TOTAL DAILY DOMESTIC WATER SUPPLY FLOW CALCULATIONS 

Bay Moorings Marina, 160-200 Fox Street, Penetanguishene, Ontario

Total Daily Design

Volume
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Date: 16-Nov-18 Project No.: 17-392

Project: Bay Moorings Marina Prepared By: BD

<<< Elements Requiring Input Information

Fire Protection Water Storage

Subsection 3.2.2 of the Ontario Building Code, 2012

Calculate Q=KVSTOTAL

Building Classification:

Therefore, based on Table 1 of OBC A.3.2.5.7., Water Supply Coefficient, K:

K = 23

Approximate Building Volume:

(All space below and above grade within the building, measured to the underside of the roof deck, including basements and crawl spaces.)

V = Area x Height (2 storey townhouse bldg. based on typ. storey height of 2.60m)

+     Roof Volume

= 110 m
2
   x 2.6 m        x 2 stories

+ 91 m
3

roof volume (assumed 13.9m x 7.9m footprint; 5:12 pitch gable roof)

V = 662.6 m
3

Approximate Exposure Distance From Proposed Buildings To:

West to Pr Street = 13.0 m SW = 0

North to Pr Street >= 20.0 m SN = 0

East to Pr Bldg = 0.0 m SE = 0

South to Pr Street >= 11.5 m SS = 0

(firewall assumed between attached buildings) STOTAL = 1      + (SW + SN +SE + SS)

= 1 + 0

STOTAL = 1 (max. allowable is 2.0)

Minimum Water Supply,

Q = KVSTOTAL where, Q = Minimum Water Supply (L)

= 23 x 662.6 x 1 K = Water Supply Coefficient

Q = 15,240 L V = Building Volume (m
3
)

Check STOTAL = Total Spatial Coefficient

QCHECK = 2700 L/min x 30 min

QCHECK = 81,000 L

QTOTAL = greater of Q & QCHECK

QTOTAL = 81,000 L

Minimum Water Supply Flow Rate:

From Table 2, Required Minimum Water Supply Flow Rate (L/min), provided in the OBC A.3.2.5.7.,

Flow Rate = 2700 L/min

from Figure 1 (OBC, A.3.2.5.7.)

DESIGN CALCULATIONS: RESIDENTIAL

FIRE PROTECTION WATER STORAGE

C:\Users\BDANIELS\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\[Copy of 181123_Fire_Protection_Water_Storage(Detailed)_Res.xlsx]OBC OFM

Reference: Office of the Fire Marshal, OFM Guideline, Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code 

(OBC), October 1999

It has been assumed that the building will be constructed with combustible materials and in accordance with Subsection 3.2.2. of the 

OBC.

The proposed residential units are Group 'C', residential occupancies

(Exposure distances from a new building are measured from the exterior building faces to the property lines of the building.  When facing a 

street, the property line shall be deemed to be the center of the street.  When facing an existing building (exceeding 10 m
2
 in building area) on 

the same property, the exposure distance shall be the greater of either the "limiting distance" of the new building face as obtained from 

Sentence 3.2.3.1.(1) of the Building Code, or the mid-point between the two buildings.)

Water supply will be entirely provided by the proposed watermain.



WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

Date: 06-Feb-19 Project No.: 17-392

Project: Bay Moorings Marina Prepared By: BD

<<< Elements Requiring Input Information

Fire Protection Water Storage

Subsection 3.2.2 of the Ontario Building Code, 2012

Calculate Q=KVSTOTAL

Building Classification:

Therefore, based on Table 1 of OBC A.3.2.5.7., Water Supply Coefficient, K:

K = 23

Approximate Building Volume:

(All space below and above grade within the building, measured to the underside of the roof deck, including basements and crawl spaces.)

V = Area x Height (2 storey warehouse bldg. based on typ. storey height of 2.60m)

+     Roof Volume

= 825 m
2
   x 2.6 m        x 2 stories

+ 1022 m
3

roof volume (assumed 50m x 14.0m footprint; 5:12 pitch gable roof)

V = 5312.0 m
3

Approximate Exposure Distance From Proposed Buildings To:

West to P/L = 14.1 m SW = 0

North to P/L >= 100.0 m SN = 0

East to Pr Bldg = 32.6 m SE = 0

South to P/L >= 33.7 m SS = 0

STOTAL = 1      + (SW + SN +SE + SS)

= 1 + 0

STOTAL = 1 (max. allowable is 2.0)

Minimum Water Supply,

Q = KVSTOTAL where, Q = Minimum Water Supply (L)

= 23 x 5312.0 x 1 K = Water Supply Coefficient

Q = 122,176 L V = Building Volume (m
3
)

Check STOTAL = Total Spatial Coefficient

QCHECK = 3600 L/min x 30 min

QCHECK = 108,000 L

QTOTAL = greater of Q & QCHECK

QTOTAL = 122,176 L

Minimum Water Supply Flow Rate:

From Table 2, Required Minimum Water Supply Flow Rate (L/min), provided in the OBC A.3.2.5.7.,

Flow Rate = 3600 L/min

from Figure 1 (OBC, A.3.2.5.7.)

DESIGN CALCULATIONS: MARINA WAREHOUSE

FIRE PROTECTION WATER STORAGE

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-392\Design\Water\[190206_Fire_Protection_Water_Storage(Detailed)_Comm.xlsx]OBC OFM

Reference: Office of the Fire Marshal, OFM Guideline, Fire Protection Water Supply Guideline for Part 3 in the Ontario Building Code 

(OBC), October 1999

It has been assumed that the building will be constructed with combustible materials and in accordance with Subsection 3.2.2. of the 

OBC.

The proposed warehouse is a Group 'F' industrial occupancy.

(Exposure distances from a new building are measured from the exterior building faces to the property lines of the building.  When facing a 

street, the property line shall be deemed to be the center of the street.  When facing an existing building (exceeding 10 m
2
 in building area) on 

the same property, the exposure distance shall be the greater of either the "limiting distance" of the new building face as obtained from 

Sentence 3.2.3.1.(1) of the Building Code, or the mid-point between the two buildings.)

Water supply will be entirely provided by the proposed watermain.
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Element Details

Hydrant Flow 
Curve - 35

Label
L/min3,785.412Nominal Hydrant Flow
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Hydrant Flow Curve - 35
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Element Details

Hydrant Flow 
Curve - 36

Label
L/min3,785.412Nominal Hydrant Flow

H026AHydrant/Junction 10Number of Intervals

Time
(hours)

7.000

15.000

15.000 hours
Pressure

(psi)

15.000 hours
Flow

(L/min)

7.000 hours
Pressure

(psi)

7.000 hours
Flow

(L/min)

890.000900.000

89378.54189378.541

88757.08289757.082

871,135.624881,135.624

861,514.165871,514.165

851,892.706851,892.706

832,271.247842,271.247

812,649.788822,649.788

793,028.329803,028.329

773,406.870783,406.870

743,785.412763,785.412

724,163.953734,163.953

694,542.494714,542.494

664,921.035684,921.035

635,299.577655,299.577

605,678.118615,678.118

566,056.659576,056.659

536,435.200546,435.200

496,813.741506,813.741

457,192.282457,192.282

407,570.823417,570.823

367,949.365367,949.365

318,327.906318,327.906

268,706.447278,706.447

219,084.988229,084.988

169,463.530169,463.530

109,842.071119,842.071

510,220.612510,220.612

010,535.860010,570.893
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Bentley WaterGEMS CONNECT Edition
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p (705) 797-2027  f (705) 797-2028

<<< Elements Requiring Input Information

Velocity, V =   Q  (m/s) Total Head Loss = Friction Head Loss + Minor Head Loss

A

where, Q = Flow (m
3
/s) Friction Slope, S = x 100  (m/100m) Pressure (psi) = Pressure Head (m) x 1.422 Date: 06-Feb-19

A = Cross-Sectional Area (m
2
) Project No: 17-392

Minor Head Loss, HL = (K1+K2+K3…) x V
2
/2g where, V = mean velocity (m/s) Total HGL = Ground Elev. + Pressure Head Prepared by: BD

where, ∑K = (K1+K2+K3…) k = 0.85 for SI units

V = mean velocity (m/s) C = Roughness Coefficient

g = 9.81 (acceleration due to gravity, m/s
2
) R = hydraulic radius (m)

Description Pipe Design Sum of Minor Minor Head Total Head Total Pressure Pressure Pressure Head Ground Elev. Total HGL Ground Elev. Total HGL Pressure Head Pressure

Coefficient Flow Diameter Velocity Unit Friction Head Distance Friction Head Loss Coeff. Loss Loss Loss @ Pt. A @ Pt. A @ Pt. A @ Pt. A @ Pt. B @ Pt. B @ Pt. B @ Pt. B

C (L/s) (mm) (m/s) Loss (m/100m) (m) Loss (m) ∑K= (m) (m) (psi) (psi) (m) (m) (m) (m) (m) (m) (psi)

WATERMAIN SIZING: (Residential)*

A (i)

Internal 200mm W/M                 

(Connection Point to Hydrant at Street 

A / Street C Intersection)

110 109.88 200 3.50 7.50 153.00 11.48 1.35 0.84 12.32 17.52 54.07 38.02 182.45 220.47 179.98 208.15 28.17 40.06

WATERMAIN SIZING: (Commercial)**

B (ii)

Internal 200mm W/M                 

(Connection Point to Hydrant at 

Southernmost Site Entrance)

110 64.88 200 2.07 2.83 426.25 12.05 1.80 0.39 12.45 17.70 75.47 53.07 182.45 235.52 180.60 223.08 42.48 60.40

NOTES: - (A) Loss Coeffecient: 1 - 90° Bends @ K=1 - (B) LC: 1 - 90° Bends @ K=1 

1 - Tee (Flow in line) @ K=0.35 1 - Tee (Line to branch 90°) @ K=0.8

*Fire flow (FF) of 105 L/s and the Max. Daily Demand (MDD) of 4.88 L/s were added to determine the pressure loss within the Internal 200mm W/M under the FF + MDD conditions (109.88 L/s)

**Fire flow (FF) of 60 L/s and the Max. Daily Demand (MDD) of 4.88 L/s were added to determine the pressure loss within the Internal 200mm W/M under the FF + MDD conditions (64.88 L/s)

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-392\Design\Water\[190206_Watermain_Headloss_Calc_Residential.xlsx]Watermain_Headloss_Calc

Forcemain

Watermain Headloss Calculations

Bay Moorings Marina - Residential 

Hazen -Williams Equation (re-arranged for Friction Slope)

(Friction Head Loss Calculation)

(V)
1/0.54

(0.85CR
0.63

)
1/0.54

(i) As per the Hydrant Flow Curve Detailed Report provided by the Town of Penetanguishene (Oct. 18, 2018), a static pressure of 54.07 psi at a ground elevation of 182.45m is to be used at the connection point along Fox Street.

(ii) As per the Hydrant Flow Curve Detailed Report provided by the Town of Penetanguishene (Oct. 18, 2018), a static pressure of 75.47 psi at a ground elevation of 182.45m is to be used at the connection point along Fox Street.



WMI & Associates Limited

119 Collier Street, Barrie, Ontario  L4M 1H5

p (705) 797-2027  f (705) 797-2028

<<< Elements Requiring Input Information

Peak Flow Formulaes: where, P = population in 1000's Comm/Inst Peaking Factor: 1.5

Qpop = (P*q*M)/86.4 (L/s) q = residential sewage unit flow rate Industrial Peaking Factor: 2

QComm/Inst = Design Flow x Peaking Factor (L/s) M = Ultimate Flow Factor (residential peaking factor) Res - SFD Single Family Dwellings: q: 450 L/cap./day ppd = 3

QInd = Design Flow x Peaking Factor (L/s) (Harmon) M=1+(14/(4+P
0.5

)) Res - MFD Multi-Family Dwellings: q: 275 L/cap./day ppu = 6

Qpop = peak population flow (L/s) Date: 11-Feb-19

QInfilt = i*A (L/s),    where A = Area (ha) QComm/Inst = peak commercial/institutional flow (L/s) Infiltration Project No: 17-392A

QInd = peak industrial flow (L/s) i: 0.19 L/s/ha Prepared by: BD

Qd = Qpop + QComm/Inst +QInd + QInfilt (L/s) (as per MOE Guidelines use 0.19 for sewer design & 0.04 (avg) - 0.11 (peak) for PS/STS)

QInfilt = peak extraneous (i.e. infiltration) flow (L/s) Mannings Coefficient

i = peak extraneous (i.e. infiltration) unit flow rate n: 0.013

MOE Velocity Requirements: 0.6m/s - 3.0m/s Qd = total peak design flow (L/s)

Street Upstream Downstream Res - SFD Res - SFD Res - MFD Res - MFD Comm/Inst Industrial Cum. Res - SFD Cum. Res - MFD Cum. Comm/Inst Cum. Industrial Residential Sewage Total Dia. Slope Length Capacity Velocity Fall in Drop in MH (m)

MH MH # of # of # of # of Total Daily Flow Total Daily Flow # of # of Total Daily Flow Total Daily Flow Peaking Flow Individual Cumulative Flow Flow Sewer

Units People Units People (L/day) (L/day) People People (L/day) (L/day) Factor (L/s) Area (ha) Area (ha) (L/s) (L/s) (mm) (%) (m) (L/s) (m/s) (m) DS US DS US DS

MHM MHL 4 12 0 12 0 0 0 4.41 0.28 0.09 0.09 0.02 0.29 200 0.50 23.2 24.19 0.75 0.12 0.05 181.03 180.83 178.33 178.21

MHL MHK 5 15 0 27 0 0 0 4.36 0.61 0.15 0.24 0.05 0.66 200 0.50 42.2 24.19 0.75 0.21 0.05 180.83 180.52 178.16 177.95

MHK MHJ 2 6 0 33 0 0 0 4.35 0.75 0.16 0.40 0.08 0.82 200 0.50 19.1 24.19 0.75 0.10 0.05 180.52 180.42 177.90 177.80

MHJ MHI 11 33 0 66 0 0 0 4.29 1.47 0.29 0.69 0.13 1.61 200 0.50 91.1 24.19 0.75 0.46 0.05 180.42 179.98 177.75 177.29

MHH W MHI 0 36 216 0 216 0 0 4.14 2.85 0.15 0.15 0.03 2.87 200 5.50 47.8 80.24 2.47 2.63 0.05 181.67 179.98 179.92 177.29

MHI PS1 0 0 66 216 0 0 4.09 4.22 0.12 0.96 0.18 4.40 200 5.20 40.1 78.03 2.41 2.09 179.98 178.70 177.24 175.15

PS1* MHH E 0 0 66 216 0 0 4.09 4.22 0.00 0.96 0.18 4.40 200

MHH E MHG 22 66 0 132 216 0 0 4.05 5.57 0.13 1.09 0.21 5.78 200 0.50 46.1 24.19 0.75 0.23 0.05 181.67 181.90 179.84 179.61

MHG MHF 5 15 6 36 700 147 252 700 0 4.02 6.31 0.24 1.33 0.25 6.57 200 0.50 67.0 24.19 0.75 0.34 0.05 181.90 182.24 179.56 179.22

MHF MHE 1 3 6 36 150 288 700 0 4.00 6.80 0.23 1.56 0.30 7.10 200 0.50 67.0 24.19 0.75 0.34 0.05 182.24 181.10 179.17 178.83

MHE MHD 0 6 36 150 324 700 0 3.99 7.24 0.18 1.74 0.33 7.57 200 0.50 63.9 24.19 0.75 0.32 0.05 181.10 180.77 178.78 178.46

MHD MHC 0 3 18 150 342 700 0 3.98 7.45 0.20 1.94 0.37 7.82 200 0.50 73.8 24.19 0.75 0.37 0.05 180.77 180.40 178.41 178.04

MHC MHB 0 1 6 1750 150 348 2450 0 3.98 7.56 0.14 2.08 0.40 7.96 200 0.50 71.6 24.19 0.75 0.36 0.05 180.40 180.30 177.99 177.63

MHB MHA 0 0 2800 150 348 5250 0 3.98 7.61 0.06 2.14 0.41 8.02 200 0.50 38.7 24.19 0.75 0.19 0.06 180.30 180.20 177.58 177.39

Individual Totals: 150 348 5250 0 2.14

Cumulative # of People (SFD + MFD): 498

NOTES: - # of people for the Multi-Family Residential Dwellings (Townhouses, apartments, etc.) is calculated based on # of units x population density (people per unit = # of bedrooms x 2 people per bedroom).

- # of people for the Single-Family Residential Dwellings is calculated based on # of dwellings x population density (people per dwelling).

\\WMI-SERVER\wmi-server\Data\Projects\2017\17-392\Design\Sanitary\[190211_Sanitary_Design_Sheet(Res-Infilt).xlsx]SAN SHEET

-* Due to the rise in elevation between PS1 and MHN E, the spreadsheet will not function as intended for downstream manholes with inverts at higher elevations. For calculation purposes, the total number of units contributing up to PS1 was entered into MHN E to conservatively account for all contributing flows.

Sanitary Sewer Design Sheet

Bay Moorings Marina

Location Sewer Profile DataSewer Calculation Data

Infiltration Top of Grate Elevation (m) Invert Elevation (m)

Sewage Flow Calculation Data
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1.0 INTRODUCTION 
 
MTE Consultants Inc. (MTE) was retained by Wilmington Capital Management Inc. to 
conduct a geotechnical investigation for a proposed development at Municipal Numbers 
160 to 200 along Fox Street in Penetanguishene, Ontario.  The site is located west of Fox 
Street, as shown on Figure 1 in Appendix A. The development will involve 60 total units 
including 28 single detached residential buildings, 6 semi-detached residential buildings, 
and 26 townhomes, as per the Travis and Associates Incorporated Site Plan SP-3, dated 
March 2018.  It is noted a future recreation centre is planned for the northeast corner of the 
site and additional investigation is recommended in this area once design details are 
known.  
 
The site is currently the Bay Moorings Marina with numerous storage buildings and asphalt 
covered areas for boat storage.  The site is bordered to the north by Dutchman’s Cove 
Marina and Boat Rentals; to the east by Fox Street and a residential subdivision; to the 
south by residential buildings; and to the west by Penetang Harbour. The site generally 
slopes down from east to west approximately 4.5 m between borehole locations. 
 
The purpose of this geotechnical investigation is to determine the soil and groundwater 
conditions in the area of the proposed residential development and provide geotechnical 
engineering recommendations for site grading, site servicing, foundations, concrete slab-
on-grade, pavement design, subdrainage requirements, and stormwater infiltration. 
 
 
2.0 CONCURRENT WORK 
 
MTE conducted a due diligence Phase 2 ESA on October 16, 2017, File No. 43022-100, and is 
currently conducting a Phase 2 ESA and Record of Site Condition environmental investigation 
at the site. Environmental technicians were onsite directing the drilling and sampling during the 
fieldwork. 
 
 
3.0 FIELD AND LABORATORY PROGRAM 
 
The fieldwork for this investigation was carried out on March 26th, April 9th and April 10th, 
2018 and involved the drilling of twenty boreholes (Boreholes BH201-18 to BH220-18) to 
depths ranging from 1.5 to 8.2 m.  The locations of the boreholes are shown on the Site 
Plan, Figure 2 in Appendix A. 
 
Private and public utility companies were contacted prior to the start of drilling activities in 
order to isolate underground utilities near the boring locations.  
 
The boreholes were advanced with a Geoprobe 7822DT track mounted drill rig equipped 
with continuous flight hollow stem augers and direct push equipment, supplied and 
operated by Direct Environmental Drilling Inc.  
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Boreholes MW202-18 and BH216-18 to BH220-18 were advanced with hollow stem augers 
for geotechnical data and sample collection, while Boreholes BH201-18 and MW203-18 to 
BH215-18 were advanced using direct push equipment for environmental sample 
collection.     
 
Representative soil samples were recovered throughout the depths explored.  Standard 
Penetration Tests (SPT) were carried out during sampling operations in Boreholes  
MW202-18 and BH216-18 to BH220-18 using conventional split spoon equipment.  The 
SPT N-values recorded are plotted on the borehole logs in Appendix B.  
 
Samples of the cohesive soil samples were tested using a pocket penetrometer, in 
Boreholes MW202-18 and BH216-18 to BH220-18, respectively, to determine approximate 
shear strengths.  The results of the penetrometer testing are plotted on the appended 
borehole logs. 
 
A 50 mm diameter monitoring well and a 19 mm diameter monitoring well were installed in 
Boreholes MW202-18 and MW203-18 to allow measurement of the stabilized groundwater 
levels and groundwater sampling and testing. The installation comprised of a 3.0 m filtered 
screen and a bentonite seal above the screen. Details of the installation and groundwater 
observations and measurements are provided on the appended borehole logs.  
 
The monitoring wells were installed in accordance to Ontario Regulation 903, as amended. 
A licensed well technician must properly decommission all wells before construction.  The 
construction, maintenance and abandonment of the wells are regulated under the 
province’s Water Resources Act. 
 
Upon completion of drilling, the boreholes were backfilled with soil cuttings and bentonite in 
accordance with Ontario Regulation 468/10 (formerly O. Reg. 903) under the provinces 
Water Resources Act.  
 
The fieldwork was monitored throughout by members of our geotechnical and 
environmental engineering staff, who directed the drilling procedures; conducted SPT tests; 
documented the soil stratigraphies; monitored the groundwater conditions; installed the 
monitoring wells; and transported the recovered soil samples back to our office for further 
classification.  
 
The ground surface elevations at the borehole locations were surveyed by MTE by use of a 
Trimble survey device and tied into geodetic elevations.  
 
Soil samples collected were submitted for moisture content testing. Geotechnical laboratory 
testing comprised of five soil samples submitted for particle size distribution analyses, one 
soil sample for grain size distribution analysis, and two samples for Atterberg Limits tests.  
The results of the laboratory tests are provided in Appendix C.  The remaining soil 
samples will be stored for a period of 1 month and will be discarded of at that time without 
prior request from the client to extend storage time.    
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4.0 SOIL CONDITIONS 
 
Reference is provided to the appended borehole logs for soil stratigraphy details, SPT N-
values, results of pocket penetrometer testing, moisture content profiles, and groundwater 
observations and measurements.  Soil conditions encountered at the site typically include 
asphaltic concrete and/or fill overlying native sand, silt, and clay deposits. 
 
4.1  Asphaltic Concrete and Fill 
 
Three of the boreholes (Boreholes MW202-18, BH216-18 and BH218-18) were drilled 
within the existing parking and driveway areas and encountered 50 to 100 mm of asphaltic 
concrete overlying fill. 
 
Fill was encountered surficially or beneath the asphaltic concrete in all of the boreholes and 
is 0.1 to 4.0 m thick (average thickness = 1.9 m).  The fill ranges in composition from brown 
silty sand and gravel to grey clayey silt. It is noted organics (topsoil) was contacted within 
the fill at Boreholes BH205-18, BH206-18, BH209-18, BH210-18, BH211-18, BH212-18, 
BH217-18, BH219-18 and BH220-18 and organic content (rootlets, peat and wood 
fragments) were contacted within the fill in all of the boreholes except Boreholes BH201-18, 
BH204-18, BH207-18 and BH216-18. Brick fragments, Styrofoam pieces and large cobbles 
were contacted in Boreholes BH219-18, BH207-18 and BH216-18, respectively. SPT N-
values in the fill range from 1 to 46 blows per 300 mm penetration of the split spoon 
sampler indicating a very loose to dense relative density.  
 
Insitu moisture contents in the fill range from 5 to 40% indicating moist to saturated 
conditions.  
 
4.2  Silt / Silt and Clay 
 
Silt was encountered underlying the fill and/or sand in Boreholes BH201-18, MW202-18, 
MW203-18, BH204-18, BH210-18, BH212-18, BH213-18, BH215-18, BH218-18, BH219-18 
and BH220-18. The silt and clay was 0.6 to 2.3 m thick and continues to the termination 
depth of Boreholes BH201-18, BH210-18, BH212-18 and BH213-18. The silt ranges in 
composition from brown sandy silt to grey clay and silt with trace sand.  The results of three 
particle size distribution analyses conducted on samples of the silt and clay are provided in 
Appendix C and summarized in the following table; 
 
TABLE 1 - RESULTS OF SILT AND CLAY PARTICLE SIZE DISTRIBUTION ANALYSES 

Borehole Number 
Sample Depth 

(m) 
Sand  
(%) 

Silt 
 (%) 

Clay  
(%) 

MW202-18 3.05-3.66 1 52 47 

BH218-18 2.29-2.90 29 66 5 

BH219-18 1.52-2.13 5 44 51 
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The SPT N-values in the silt range from 0 to 6 blows per 300 mm penetration of the split 
spoon sampler indicating a very loose to loose relative density. Shear strength measured in 
the cohesive deposits of the silt and clay ranges from was 25 to 100 kPa using a pocket 
penetrometer. 
 
Two samples of the silt and clay were submitted for Atterberg Limits tests and the results 
summarized in the following table; 
 
TABLE 2 - RESULTS OF SILT AND CLAY ATTERBERG LIMITS TESTS 

Borehole 
Number 

Sample 
Depth (m) 

Moisture 
Content 

(%) 

Liquid 
Limit 
(LL) 

Plastic 
Limit 
(PL) 

Plasticity 
Index (PI) 

Liquidity 
Index (LI) 

MW202-18 1.52-2.13 21 25 14 11 0.63 

BH219-18 1.52-2.13 40 47 22 25 -0.28 

 
Atterberg limits test results indicate the silt and clay has a medium degree of plasticity. 
 
Insitu moisture contents in the silt range from 21 to 40% indicating wet to saturated or drier 
than the plastic limit (DTPL) to wetter than the plastic limit (WTPL) conditions. 
 
4.3  Sand 
 
Sand was encountered beneath the fill and/or silt and clay in all of the boreholes except for 
Boreholes BH210-18 and BH212-18. The sand was 0.9 m and 0.6 m thick in Boreholes 
BH201-18 and BH213-18, respectively.  The sand continues to the termination depth in the 
remaining boreholes. The sand deposit was underlain by a silt and clay layer in Boreholes    
MW202-18 and BH204-18 at a depth of 1.5 m (Elevation 176.4 m) and 0.6 m (Elevation 
178.8 m), and then continues again at a depth of 3.8 m (Elevation 174.1 m) and 0.9 m 
(Elevation 178.5 m) to the termination depth of each borehole. The sand typically ranges in 
composition from grey gravelly sand with some silt to brown silty sand with trace clay.  The 
results of three grain/particle size distribution analyses conducted on the sand are provided 
in Appendix C and summarized in the following table; 
 
TABLE 3 - RESULTS OF SAND PARTICLE/GRAIN SIZE DISTRIBUTION ANALYSES 

Borehole Number 
Sample Depth 

(m) 
Gravel  

(%) 
Sand  
(%) 

Silt 
 (%) 

Clay  
(%) 

BH217-18 1.52-2.13 0 74 25 1 

BH220-18 3.05-3.66 8 62 24 6 

BH216-18 4.57-5.18 0 98 2 
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SPT N-values measured in the sand typical increase with depth and range from 0 to 23 
blows per 300 mm penetration of the split spoon sampler indicating very loose to compact 
conditions. 
 
Insitu moisture contents in the sand range from 6 to 30% indicating moist to saturated 
conditions. 
 

5.0 GROUNDWATER CONDITIONS 

Groundwater observations and measurements were carried out in the open boreholes at 
the time of drilling and are summarized on the borehole logs. Upon completion of drilling 
activities, free groundwater was encountered in all of the geotechnical boreholes and the 
depths and elevations are summarized in the following table; 
 
TABLE 4 - GROUNDWATER DEPTHS AND ELEVATIONS UPON COMPLETION OF 
DRILLING 

Borehole 
Number 

Borehole Elevation 
(m) 

Groundwater Depth 
(m) 

Groundwater 
Elevation  

(m) 

MW202-18 177.87 0.31 177.56 

BH216-18 182.24 2.90 179.34 

BH217-18 178.11 1.22 176.89 

BH218-18 178.11 0.91 177.20 

BH219-18 179.97 1.52 178.45 

BH220-18 178.82 1.22 177.60 

 
It should be noted that the groundwater levels can vary and are subject to seasonal 
fluctuations and local variations. Additional groundwater levels will be measured in the 
installed wells prior to finalization of the report. 
 
 
6.0  DISCUSSION AND RECOMMENDATIONS 
 
6.1 General  
 
The project involves the design of a new residential development which will include 60 units 
total with 28 single detached residential buildings, 6 semi-detached residential buildings 
and 26 townhomes. The site is currently the Bay Moorings Marina located along Fox Street 
in Penetanguishene, Ontario. Three new roadways are proposed within the development. 
 
The subsurface stratigraphy at the site comprises asphaltic concrete and/or fill overlying 
native sand, silt, and clay deposits. Free groundwater was encountered at Elevation 176.89 
to 179.34 m upon completion of drilling activities. 
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Based on the results of this geotechnical investigation, the site is suitable for the proposed 
development; however the fill thickness, the low strength of the native soils and the high 
groundwater table will affect design and construction.  The following subsections of this 
report contain geotechnical recommendations pertaining to development of the property 
including site grading, site servicing, foundations, floor slabs, pavement design, 
subdrainage requirements, and stormwater infiltration. 
 
6.2  Site Preparation 
 
The first construction activity that will be required for the proposed development will be 
grading. Due to the volume of fill at the site (average thickness = 1.9 m) and loose native 
soil deposits, It is understood leaving the existing fill in place is the preferred option.  The 
residential units will need to be properly supported with deep foundations and roadways 
properly supported with geogrids and geotextiles. 
 
The surficial organic topsoil would not be suitable to remain below the residential units and 
roadways and must be removed. The topsoil could be used in landscaping areas such as 
parks, pending consultation with environmental engineers. 
 
These recommendations are subject to change if additional soil is to be removed as part of 
site remediation activities. The extent of the site remediation was unknown at the time of 
this report. 
 
The native soils are not suitable for reuse as engineered fill due to high moisture contents. 
All engineered fill should be imported and placed in maximum 300 mm thick lifts, 
compacted to the following percentages; 
 
TABLE 5 - ENGINEERED FILL REQUIREMENTS 

Fill Use Minimum Compaction Required 

Structural fill to support structures 100% SPMDD 

Subgrade fill beneath pavements or services 95% SPMDD 

Bulk fill in landscape areas 90% SPMDD 

   
Structural fill used for raising grades beneath the residential units should be comprised of 
granular material such as OPSS Granular ‘A’.  Subgrade fill material beneath the proposed 
pavement areas and services should meet the requirements of OPSS Select Subgrade 
Material.  Any imported fill should be tested and verified by a geotechnical engineer prior to 
placement. 
 
 
 
 
 
 
 



Geotechnical Investigation  -7- MTE File No.: 43022-100 
Proposed Development – Penetanguishene  September 4, 2018 

Structural fill pads should extend a minimum 0.3 m beyond the edge of the footing 
envelope of any building and down to subgrade at an angle of 45 degrees to the horizontal.  
Full time testing by geotechnical personnel is recommended during fill placement and 
compaction to monitor material quality, lift thickness, and verify the compaction by insitu 
density testing.  
 
In order to minimize the effects of weather and groundwater, fill operations onsite should be 
carried out in the dry summer months. 
 
6.3  Site Servicing 
 

6.3.1 Excavations and Dewatering  
 
The development will be serviced to provide the individual lots with full municipal services. 
It is anticipated that the invert levels for watermain and sanitary sewers will be at 
conventional depths.  
 
Temporary excavations to conventional depths for installation of underground pipes at this 
site must comply with the Ontario Occupational Health and Safety Act and Regulations for 
Construction Projects.  The fill would be classified as Type 4 soils and temporary side 
slopes must be trimmed back at an inclination of 3 horizontal to 1 vertical or less above the 
base of the trench as per O.Reg 213/91. The native soils encountered in the boreholes 
would be classified as Type 3 soils (O. Reg. 213/91, s. 226 (4)). Temporary side slopes 
must be cut at an inclination of 1.0 horizontal to 1.0 vertical or less from the base of the 
excavation for open cut pipe installation, exclusive of groundwater effects.   
 
Trench side slopes must be continuously inspected, especially after periods of heavy 
rainfall or snow melt to identify areas of instability. Surface water should be directed away 
from entering the trench. 
 
Moderate to high groundwater inflow should be expected where the excavations extend 
into the groundwater table encountered within the fill and native sand deposits. It is 
envisioned that groundwater inflow from the excavations extending up to 0.3 m below the 
groundwater regime can be controlled using a gravity dewatering system with properly 
constructed sumps and perimeter interceptor ditches and pumps. Well points or an 
equivalent system may be required for any excavation work extending more than 0.3 m 
below the groundwater regime.  
 
It should be noted that a Permit to Take Water (PTTW), issued by the Ministry of 
Environment and Climate Change (MOECC), will be required if the dewatering 
system/sumps result in water taking of more than 50,000 L/day. The design of the 
dewatering system should be left to the contractor’s discretion to control groundwater at 
least 0.5 m below the invert level in order to provide stable excavation base.   
 
It is recommended that test pits be excavated during the tendering stage of the project to 
familiarize potential contractors of the soil and groundwater conditions at the site. 
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6.3.2 Pipe Bedding  
 
It is anticipated invert elevation of the pipes will be at conventional 2 to 3 m depths below 
ground surface.  The existing loose fill and organic soils contacted at the site are not 
suitable to support pipes without undergoing possible detrimental post-construction 
settlement.  The fill and organic soil should be subexcavated from below the pipes and 
replaced with well-compacted granular soil, or the pipes should be constructed in 
structurally supported pipe conduits.  
 
For non-critical flexible piping, the existing fill and organic soils may remain in place below 
the pipe invert provided that it is understood that some long-term settlement may occur. 
 
Pipe bedding for water and sewer services should be conventional Class 'B' pipe bedding 
comprising a minimum 150 mm thick layer of OPSS Granular 'A' aggregate below the pipe 
invert. Granular 'A' type aggregate should be provided around the pipe to at least 300 mm 
above the pipe and the bedding aggregate should be compacted to a minimum 95% 
standard Proctor maximum dry density (SPMDD).  
 
A well-graded clear stone such as Coarse Aggregate for HL4 Asphaltic Concrete (OPSS 
1003) could be used in the sewer trenches as bedding below the spring line of the pipe to 
facilitate sump pump dewatering, if necessary.  The clear stone should be compacted with 
a plate tamper 
 

6.3.3 Groundwater Cutoffs 
 
The proposed alignment of the sewers could create a hydraulic connection between 
groundwater regimes that are not currently connected. To prevent the movement of water 
along the pipe bedding, it is recommended that concrete or clay cutoff collars be installed. 
The cutoffs should be 1 m long and in place of regular bedding material. 
   

6.3.4 Trench Backfilling  
 
The trenches above the specified pipe bedding should be backfilled with engineered fill 
placed in 300 mm thick lifts and compacted to at least 95% SPMDD. Wet or saturated 
native mineral soils are not considered suitable for reuse as trench backfill. Any additional 
material required at the site should comprise imported granular soils such as OPSS Select 
Subgrade Material. 
 
To minimize potential problems, backfilling operations should follow closely after excavation 
so that only a minimal length of trench is exposed.  Care should be taken to protect side 
slopes of excavations by diverting surface run-off away from the excavations.  If 
construction extends into the winter, then additional steps should be taken to minimize frost 
and ensure that frozen material is not used as backfill.  
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6.3.5 Manholes 
 
The geotechnical bearing resistance at manhole locations should be analyzed for potential 
settlement prior to final design. Precast concrete manholes shall be backfilled with 
compacted Type 1 Granular ‘B’ material on all sides for ease of compaction and to 
minimize post-construction settlement. The backfill should be placed in maximum 500 mm 
thick lifts and brought up evenly on all sides in order to provide uniform lateral support and 
earth pressure. All precast manhole bases shall be set on a pad of drainage stone or 
Granular ‘A’ with a minimum thickness of 150 mm. 
 
It is recommended that MTE review the final sewer invert and manhole elevations during 
design to confirm that the recommendations provided are sufficient for the proposed works. 
 
6.4  Pavements  
 
It is understood pavements will be constructed for the new roadways and parking areas at 
the site. MTE recommends that the roadways be supported with geogrids and geotextiles 
due to the existing fill. 
 
A 270R Non-Woven Geotextile provided by Terrafix Geosynthetics Inc. in conjunction with 
a TX140 Geogrid supplied by Tensar International Corporation, or approved equivalent, is 
recommended to be placed on the subgrade to provide adequate material separation and 
strength for the pavement design.  Final pavement design should be verified once design 
details are known. Tensar International Corporation product design information is provided 
in Appendix D. 
 
The pavement component thicknesses in the following table are recommended based on 
the proposed pavement usage, the frost-susceptibility and strength of the subgrade soils, 
and the Tensar International Corporation SPECTRAPAVE4-PRO software; 
 
TABLE 6 - PAVEMENT DESIGN 

Pavement Component 
Local Residential Street 

And Parking Areas 

Asphalt Hot Mix 90 mm 

OPSS 1010 Granular ‘A’ Base 150 mm 

OPSS 1010 Granular ‘B’ Subbase 300 mm 

 
The geogrids and geotextiles must be designed and installed by licensed service providers. 
The installation process must be inspected by a geotechnical engineer. 
 
Samples of aggregates should be checked for conformance to OPSS 1010 prior to 
utilization on site and during construction.  The Granular 'B' subbase and Granular 'A' base 
courses must be compacted to 100% SPMDD, as verified by insitu density testing.   
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The asphaltic concrete paving materials should conform to the requirements of OPSS 
1150.  The asphalt should be placed and compacted in accordance with OPSS 310.  The 
Performance Graded Asphalt Cement designation for the asphaltic concrete is  
58-28.  
 
The asphaltic concrete should comprise 40 mm of HL4 surface over 50 mm of HL8 binder 
for local residential streets. 
 
The pavement design is based on the assumption that construction will be carried out 
during the drier time of the year and that the subgrade soil is stable and geogrid and 
geotextile installation inspection by a geotechnical engineer.  If the subgrade is wet and 
unstable, additional granular subbase will be required.  
 
All materials and construction services required for the work should be in accordance with 
the relevant sections of the Ontario Provincial Standard Specifications.  
 
It is recommended to install subdrains beneath the low areas of pavement and connected 
to catchbasins.  The purpose of the subdrains is to remove excess subsurface water in 
order to improve overall pavement serviceability and increase the pavement life.  
Consideration should be given to providing continuous subdrains along the perimeter 
edges of the new street to promote drainage of the granular materials. 
 
The work of subdrain installation shall be in accordance with OPSS 405 and OPSD 
216.021.  The subdrain shall be 100 or 150 mm diameter perforated pipe conforming to 
OPSS 1801 or 1840, and wrapped with geotextile conforming to OPSS 1860. 
 
6.5  Curbs, Gutter and Sidewalks 
 
The concrete for curbs, gutters and sidewalks should be proportioned, mixed, placed and 
cured in accordance with the requirements of OPSS 353, and OPSS 1350 and shall meet 
the following specific requirements (OPSS 353.05.01): 
 

 Minimum compressive strength = 30 MPa at 28 days 

 Coarse aggregate = 19.0 mm nominal max. size 

 Maximum slump = 60 mm for curb and gutter, 70 mm for sidewalk  

 Air entrainment = 7.0 ± 1.5% 
 
During cold weather any freshly placed concrete must be covered with insulating blankets 
to protect against freezing as per OPSS 904. Three cylinders from each days pour should 
be taken for compressive strength testing. Air entrainment, temperature and slump tests 
should be conducted on the same batch of concrete from the test cylinders made. 
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6.6  Residential Foundation Design 
 
Considering the presence of fill and soft silt and clay stratum at deeper depths and 
associated significant consolidation settlements due to structural loads, it is recommended 
that the foundations for the proposed residential units be placed on helical piles.  
 
A helical pier foundation system comprises medium diameter steel helices on the end of 
small diameter solid steel shafts.  The steel helices are screwed into the ground to the level 
of competent bearing soil and attached to grade beams to support the residential units.  A 
pull-down grout system should be used in order to encase the shaft and to provide 
additional support, lifting resistance and longevity of the foundation system 
 
The piles would be drilled through the existing fill and loose native soils and into the 
compact native soils encountered approximately at a depth of 9.1 m. Chance SS5 Helical 
Pile with a compression capacity of 200 kN at Serviceability Limit States (SLS) and 270 kN 
at Ultimate Limit States (ULS) supplied by EBS Geostructural Inc. or approved equivalent 
would be adequate to support the residential units.  Design dimensions and a product 
information are provided in Appendix E.  
 
The individual pier loading should be confirmed by the contractor supplying and installing 
the helical piers and by load tests (larger diameter helices could support higher loads).  The 
center-to-center spacing of piles should be at least three times the helix diameter. The pile 
stability, pile head and pile cap details should be determined and checked by an 
experienced Structural Engineer and reviewed by the Geotechnical Consultant.  
 
The helical pier installation operations should be monitored on a full-time basis by qualified 
geotechnical personnel to check, foundation elevation, and allowable pier loading through 
torque testing.  
 
The helical piles must be designed and installed by licensed service providers. The 
installation process must be inspected by a geotechnical engineer.  
 
The grade beams between the helical piers must be provided with a minimum 1.2 m of 
earth cover after final grading in order to minimize the potential of damage due to frost 
action.  If construction is undertaken during the winter, the subgrade soil and concrete 
should be protected from freezing.  
 
All excavations at the site should be carried out in conformance with the Ontario 
Occupational Health and Safety Act and Regulations for Construction Projects.  The fill 
would be classified as Type 4 soils and temporary side slopes must be trimmed back at an 
inclination of 3 horizontal to 1 vertical or less above the base of the trench as per O.Reg 
213/91 s.234(2). The trench side slopes must be cut back at a shallower angle where 
waterbearing deposits are encountered. 
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6.7  Concrete Slab-on-Grade Floors 
 
It is recommended the floor slabs be designed as structural slabs due to the low strength of 
the fill onsite.  MTE does not recommend the construction of basements due to the low 
strength of native soils and high groundwater table at the site. 
 
No significant methane gas headspace readings were recorded in the fill.  Please refer to 
MTE’s due diligence Phase 2 ESA conducted on October 16, 2017, File No.43022-100, for 
the results of the methane gas headspace readings.  
 
Any additional material required to raise grades below the floor slabs should be comprised 
of sand and gravel and be compacted to 100% SPMDD.  A minimum 150 mm thick layer of 
Granular 'A' material uniformly compacted to 100% SPMDD should be provided directly 
beneath the slab for leveling and support purposes.  
 
No special underfloor drains are required, provided the exterior grades are lower than the 
floor slab and positively sloped away from the building.  
 
The water to cement ratio and slump of the concrete utilized in the floor slab should be 
strictly controlled to minimize shrinkage of the slab.  Control joints should be sawed into the 
slabs at regular intervals within 12 hours of initial concrete placement in order to pre-locate 
shrinkage cracks.  
 
Concrete testing should be performed onsite to determine the slump, temperature, and air 
entrainment; and concrete cylinders should be cast for compressive strength testing. 
 
6.8  Stormwater Infiltration 
 
It is understood that at-source infiltration of stormwater runoff from the development may be 
considered for this site.  Soak-away pits generally require native soils with a minimum 
percolation rate of 15 mm/hr and a minimum separation between the bottom of the pit and 
the seasonally high water table of 1 m (MOE, 2003).   
 
Due to the high groundwater table, at approximately Elevation 176.89 to 179.34 m, and the 
large amount of fill materials at the site, at-source infiltration of stormwater runoff is not 
geotechnically feasible for the development.   
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7.0  LIMITATIONS OF REPORT 

Services performed by MTE Consultants Inc. (MTE) were conducted in a manner 
consistent with the level of care and skill ordinarily exercised by members of the 
Geotechnical Engineering & Consulting profession practicing under similar conditions in the 
same geographic area were the services are provided.  No other warranty or representation 
expressed or implied as to the accuracy of the information, conclusions or 
recommendations is included or intended in this report.   
 
This report was completed for the sole use of the Client.  This report is not intended to be 
exhaustive in scope or to imply a risk-free site.  As such, this report may not deal with all 
issues potentially applicable to the site and may omit aspects which are or may be of 
interest to the reader.  
 
In addition, it should be recognized that a soil sample result represents one distinct portion 
of a site at the time it is collected, and that the findings of this report are based on 
conditions as they existed during the time period of the investigation.  The material in the 
report reflects our best judgment using the information available at the time the report was 
written. The soil and groundwater conditions between and beyond the test holes may differ 
from those encountered in the test holes. Should subsurface conditions arise that are 
different from those in the test holes MTE should be notified to determine whether or not 
changes should be made as a result of these conditions.  
 
It should be recognized that the passage of time may affect the views, conclusions and 
recommendations (if any) provided in this report because groundwater conditions of a 
property can change, along with regulatory requirements.  All design details were not 
known at the time of submission of this report and it is recommended MTE should be 
retained to review the final design documents prior to construction to confirm they are 
consistent with our report recommendations. Should additional or new information become 
available, MTE recommends that it be brought to our attention in order that we may 
determine whether it affects the contents of this report. 
 
Any use which another party makes of this report, or any reliance on, or decisions to be 
made based upon it, are the responsibility of such parties.  MTE accepts no responsibility 
for liabilities incurred by or damages, if any, suffered by another party as a result of 
decisions made or actions taken, based upon this report.  Others with interest in the site 
should undertake their own investigations and studies to determine how or if the condition 
affects them or their plans. The contractors bidding on this project or undertaking the 
construction should make their own interpretation of the factual information and draw their 
own conclusions as to how subsurface conditions may affect their work. 
 
The benchmark and elevations provided in this report are primarily established to identify 
differences between the test hole locations and should not be used for other purposes such 
as, planning, development, grading, and excavation. 
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FIGURES  
Figure 1- Location Plan 

Figure 2 - Site Plan 
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Well Completion Details

SUBSURFACE PROFILE SAMPLE HEADSPACE

BH211-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Direct Push

Geoprobe 7822DT

N/A

Ground Surface

FILL
brown silt (topsoil), moist

brown silty sand and gravel

dark brown/black sandy silt, some organics 
and topsoil, wet

SAND
brown silty sand, saturated

Drilling Terminated
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0.2

177.5
0.7

176.7
1.5

0

0

0 B
e
n
to

n
it
e

K. Maddock

S. Rederer
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SUBSURFACE PROFILE SAMPLE HEADSPACE

BH212-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Direct Push

Geoprobe 7822DT

N/A

Ground Surface

FILL
brown sandy silt, some gravel and clay, 
occasional sand seams and topsoil, very 
moist

dark brown / black sandy silt, some 
organics, topsoil, rootlets and wood 
fragments, wet

grey, some gravel, trace clay

SILT AND CLAY
light brown silty clay, some sand, trace 
gravel, WTPL

Drilling Terminated

180.0
0.0

179.1
0.9

178.7
1.2

178.1
1.8

176.9
3.0
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K. Maddock

S. Rederer

R. Fedy
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BH213-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/10/2018

Direct Push

Geoprobe 7822DT

N/A

Ground Surface

FILL
brown fine sand and silt, some organics, 
wet

gravelly, some grey clay pockets

Dark brown / black sandy silt, some 
organics and topsoil, very moist

SAND
brown silty sand, wet

SILT AND CLAY
grey silt and clay, some sand, trace gravel, 
DTPL

Drilling Terminated

182.1
0.0

180.6
1.5

178.8
3.4

178.5
3.7

177.9
4.3

177.5
4.6
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K. Maddock

S. Rederer

R. Fedy
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Well Completion Details

SUBSURFACE PROFILE SAMPLE HEADSPACE

BH214-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/10/2018

Direct Push

Geoprobe 7822DT

N/A

Ground Surface

FILL
light brown silty sand and gravel, some 
organics

fine silty sand, very moist

dark brown

grey, some gravel, trace clay, wet

dark brown / black, gravelly, very moist

SAND
grey sand and silt, trace clay, wet

Drilling Terminated

182.8
0.0

182.5
0.3

181.3
1.5

180.4
2.4

179.2
3.7

178.9
4.0

178.2
4.6
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K. Maddock

S. Rederer

R. Fedy
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Well Completion Details

SUBSURFACE PROFILE SAMPLE HEADSPACE

BH215-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/10/2018

Direct Push

Geoprobe 7822DT

N/A

Ground Surface

FILL
brown sand and silt, some gravel, wet

saturated

grey clayey silt, DTPL

dark brown / black sandy silt, some 
organics, very moist

SILT AND CLAY
grey clay and silt, some sand, WTPL

SAND
grey fine silty sand, saturated

Drilling Terminated

182.4
0.0

180.6
1.8

180.3
2.1

179.0
3.4

178.7
3.7

178.1
4.3

177.8
4.6
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K. Maddock

S. Rederer

R. Fedy
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Shear Strength (PP)
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Water Content
 %
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Groundwater
Observations
and Standpipe

Details

SUBSURFACE PROFILE SAMPLE

BH216-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling

4/9/2018

Hollow Stem Augers

Geoprobe 7822DT

N/A

Ground Surface

ASPHALTIC CONCRETE
50 mm thick

FILL
dense brown gravelly sand, some 
silt, occasional cobbles, moist

dark brown sandy silt, slight odour

loose grey sandy silt, some clay, 
trace gravel, wet, occasional black 
seams

SAND
loose light brown fine sand, some 
silt, moist

grey, saturated

compact, light grey with red pockets

loose

compact

Drilling Terminated

182.2
0.0

181.6
0.6

180.3
2.0

179.6
2.6

179.2
3.0

178.4
3.8

177.7
4.6

177.1
5.2

 SS1 

 SS2 

 SS3 

 SS4 

 SS5 

 SS6 

 SS7 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

46

7

5

6

13

5

14

8

40

40

6

23

15

21

18

Bentonite

Water 
level 

2.9mbgs, 
upon 

drilling 
completion

Wet cave 
at 3.4 
mbgs, 
upon 

drilling 
completion

M. Dalgliesh

B. Heinbuch

M. Wilson

Notes: Auger refusal on suspected cobble at 
depth 0.6m, borehole moved 1.5 m west
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Water Content
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SUBSURFACE PROFILE SAMPLE

BH217-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Hollow Stem Augers

Geoprobe 7822DT

N/A

Ground Surface

FILL
very loose black/dark brown silty 
sand (topsoil), moist

some organics, rootlets and topsoil

loose

SAND
loose brown fine sand and silt, wet

saturated

grey silty sand, trace clay

compact, some silt

Drilling Terminated

178.1
0.0

177.7
0.4

177.3
0.8

177.0
1.1

176.6
1.5

175.1
3.0

172.9
5.2
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Water 
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Wet cave 
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upon 

drilling 
completion

M. Dalgliesh

B. Heinbuch

M. Wilson
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SUBSURFACE PROFILE SAMPLE

BH218-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Hollow Stem Augers

Geoprobe 7822DT

N/A

Ground Surface

ASPHALTIC CONCRETE
50 mm thick

FILL
compact brown gravelly sand, some 
silt, moist

black/dark brown silty sand, some 
gravel, trace organics, very moist

very loose

grey medium sand, some silt, trace 
organics

black, some brick fragments

some wood fragments and topsoil, 
saturated

organic silt

SILT 
loose brown sandy silt, trace clay, 
saturated

SAND
loose brown silty sand, trace clay, 
saturated

Drilling Terminated

178.1
0.0

177.5
0.6

176.9
1.2

176.6
1.5

176.3
1.8

175.8
2.3
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3.0

172.9
5.2
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Water 
level 

0.9mbgs, 
upon 

drilling 
completion

Wet cave 
at 

3.4mbgs, 
upon 

drilling 
completion

M. Dalgliesh

B. Heinbuch

M. Wilson
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 %
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SUBSURFACE PROFILE SAMPLE

BH219-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Hollow Stem Augers

Geoprobe 7822DT

N/A

Ground Surface

FILL
loose black/dark brown silty sand 
(topsoil), some gravel, wet

trace organics and brick fragments

very loose

SILT
very loose grey sandy silt, some 
clay, wet, occasional fine sand 
seams

CLAY
soft grey clay and silt, trace sand, 
WTPL

SAND
very loose grey sand and silt, trace 
clay, saturated

180.0
0.0

179.2
0.8

178.9
1.1
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1.5

177.2
2.7

173.9
6.1
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Water 
level at 
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upon 

drilling 
completion

Wet cave 
at 

4.6mbgs, 
upon 

drilling 
completion

M. Dalgliesh

B. Heinbuch

M. Wilson
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SUBSURFACE PROFILE SAMPLE

BH219-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Hollow Stem Augers

Geoprobe 7822DT

N/A

compact gravelly sand, some silt

Drilling Terminated

171.7
8.2
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 SS 

 SS 
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11

M. Dalgliesh

B. Heinbuch

M. Wilson
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SUBSURFACE PROFILE SAMPLE

BH220-18

43022-100

Fox Street, Penetanguishene Development

Wilmington Capital Management Inc.

160 - 200 Fox Street, Penetanguishene, ON

Direct Environmental Drilling 

4/9/2018

Hollow Stem Augers

Geoprobe 7822DT

N/A

Ground Surface

FILL
loose brown gravelly silt (topsoil), 
some sand, trace clay and organics, 
wet

black gravelly sand, some silt, wet 
to saturated

very loose black/grey medium 
coarse sand, some silt, organics 
and wood fragments, wet

SILT
very loose grey silt and sand, 
saturated

SAND
loose brown silty sand, trace gravel 
and clay, saturated

compact

Drilling Terminated

178.8
0.0

178.1
0.8

177.3
1.5

176.5
2.3

175.8
3.0

175.0
3.8

173.6
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Water 
level at 

1.2mbgs, 
upon 

drilling 
completion

Wet cave 
at 

1.8mbgs, 
upon 

drilling 
completion

M. Dalgliesh

B. Heinbuch

M. Wilson
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LABORATORY TEST RESULTS 
 

                                                               Table 1 – Particle Size Distribution Analyses 
    Table 2 – Grain Size Distribution Analysis   



PROJECT NAME: Fox Street Penetanguishene DATE SAMPLED: Apr. 9, 2018 FILE No.: 43022-100

CLIENT: Wilmington Capital Inc. DATE TESTED: Apr. 24-27, 2018 TABLE #: 1

Symbol  Borehole ID Sample # Sample Depth

SS-5 3.05 - 3.66 mbgs

SS-3 1.52 - 2.13 mbgs

SS-4 2.29 - 2.90 mbgs

SS-3 1.52 - 2.13 mbgs

SS-5 3.05 - 3.66 mbgs

NOTES:

Sandy SILT, trace Clay

  Silty SAND, trace Gravel and Clay

CLAY and SILT, trace Sand

Description

SILT and CLAY, trace Sand

Silty SAND, trace Clay

Particle Size Distribution Analysis Test Results 

3" 3/4" #4 #10 #20 #40 #60 #200 
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Particle Size (mm) 

Unified Soil Classification 

            BH217-18
            BH218-18
            BH219-18
            BH220-18

Coarse Coarse Fine Medium Fine Silt Clay 

% Gravel % Sand % Fines 

Sieve Opening In Inches US Standard Sieve Numbers 



LABORATORY TEST RESULTS

PROJECT NAME:

CLIENT:  FILE NO.:

 DATE:

DATE SAMPLED:  LAB NO.:

BOREHOLE ID:

DATE TESTED:  SAMPLE INFO:

TESTED BY:  TABLE NO.:

NOTES:

6.75 100.0

0.075 1.7

4.75 100.0

2.36 99.7

1.18 98.4

0.600 85.7

0.150 5.1

0.300 33.4

9.50 100.0

13.2 100.0

19.0 100.0

63.0 100.0

16.0 100.0

26.5 100.0

22.0 100.0

53.0 100.0

37.5 100.0

SS-7 4.57-5.18mbgsApril 23, 2018

100 100.0

SIEVE ANALYSIS OF AGGREGATE

SIEVE SIZE (mm) % PASSING

M.Dalgliesh 2

150 100.0

April 9, 2018

BH216-18

Fox Street Penetanguishene

43022-100Wilmington Capital Inc.

S90G

April 10, 2018
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SpectraPave4 PRO™
Subgrade Stabilization Design Analysis

DESIGN PARAMETERS

DESIGN REQUIREMENTS

Property Value
Axle Load (kN)

Tire Pressure (kPa)

Axle Passes (Each)

Maximum Rut Depth (mm)

80

552

12000

40

PAVEMENT SOIL PROPERTIES

Property Value
Aggregate Fill CBR (%)

Soaked Subgrade CBR (%)

20

0.8

Aggregate fill shall conform to following requirement:
D50 <= 27mm

RESULTS

Geosynthetic
Aggregate Fill Thickness (mm) Aggregate Fill Thickness Savings (mm)

Calculated Required (mm) (%)
Unstabilized 840.9 850 N/A N/A

TX140 509.0 510 340 40

TX160 403.1 410 440 52
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This document was prepared using SpectraPave4 PRO™ Software Version 4.6.1
Developed by Tensar International Corporation

Copyright 1998 - 2017, All Rights Reserved.
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Product Specification - TriAx® TX140 Geogrid 

 
 
 
 
 
 

 

 

Tensar International Corporation reserves the right to change its product specifications at any time.  It is the responsibility of the person specifying the use of this product and of the purchaser to ensure that 
product specifications relied upon for design or procurement purposes are current and that the product is suitable for its intended use in each instance. 

 
 
General 

1.  The geogrid is manufactured from a punched polypropylene sheet, which is then oriented in three 
substantially equilateral directions so that the resulting ribs shall have a high degree of molecular 
orientation, which continues at least in part through the mass of the integral node. 

2.  The properties contributing to the performance of a mechanically stabilized layer include the 
following: 

 

Index Properties  Longitudinal Diagonal Transverse General 

 Rib pitch(2), mm (in) 
 Mid-rib depth(2), mm (in) 
 Mid-rib width(2), mm (in)  
 Rib shape 
 Aperture shape 

 

40 (1.60) 
- 
- 

40 (1.60) 
1.2 (0.05) 
1.1 (0.04) 

- 
1.2 (0.05) 
1.1 (0.04) 

 
 
 

rectangular 
triangular 

Structural Integrity     

 Junction efficiency(3), %  
 Aperture stability(4), kg-cm/deg @ 5.0kg-cm (2) 
 Radial stiffness at low strain(5), kN/m @ 0.5% strain 

                                                            (lb/ft @ 0.5% strain) 
 

   93 
3.0 
225 

(15,430) 

Durability     

 Resistance to chemical degradation(6) 
 Resistance to ultra-violet light and weathering(7) 
 

   100% 
100% 

 

Dimensions and Delivery  
The TX Geogrid shall be delivered to the jobsite in roll form with each roll individually identified and nominally measuring 3.0 meters (9.8 feet)  
and/or 4.0 meters (13.1feet) in width and 75 meters (246 feet) in length.   

Notes 

1.  Unless indicated otherwise, values shown are minimum average roll values determined in accordance with ASTM D4759-02.  Brief descriptions of test procedures are given 
in the following notes.  

2.  Nominal dimensions. 

3.  Load transfer capability determined in accordance with GRI-GG2-87 and GRI-GG1-87 and expressed as a percentage of ultimate tensile strength. 

4.  In-plane torsional rigidity measured by applying a moment to the central junction of a 225mm x 225mm specimen restrained at its perimeter in accordance with GRI-GG9 
modified. 

5.  Radial stiffness is determined from tensile stiffness measured in any in-plane axis from testing in accordance with ASTM D6637-10. 

6.  Resistance to loss of load capacity or structural integrity when subjected to chemically aggressive environments in accordance with EPA 9090 immersion testing.   

7.  Resistance to loss of load capacity or structural integrity when subjected to 500 hours of ultraviolet light and aggressive weathering in accordance with ASTM D4355-05. 

Tensar TriAx® Geogrid 

Tensar International Corporation 
2500 Northwinds Parkway, Suite 500 
Alpharetta, Georgia 30009 
 
Phone:  800-TENSAR-1 
www.tensar-international.com 

 

 This specification supersedes any and all prior specifications for the product designated above and is not applicable to any 
product shipped prior to February 1, 2011. Tensar and TriAx are trademarks of Tensar International Corporation or its affiliates in 
the US and many other countries. TriAx® geogrid and the use thereof are protected by U.S. Patent No. 7,001,112.  Patents or patent 
applications also exist in other countries.  Final determination of the suitability of the above-mentioned information or product for 
the use contemplated, and its manner of use are the sole responsibility of the user. Tensar International Corporation disclaims any 
and all express, implied or statutory warranties, including but not limited to, any warranty of merchantability or fitness for a 
particular purpose regarding this product or the Company’s other products, technologies or services. The information contained 
herein does not constitute engineering advice. 
 

 



Product Specification - TriAx® TX160 Geogrid 

 
 
 
 
 
 

 

 

Tensar International Corporation reserves the right to change its product specifications at any time.  It is the responsibility of the person specifying the use of this product and of the purchaser to ensure that 
product specifications relied upon for design or procurement purposes are current and that the product is suitable for its intended use in each instance. 

 
 
General 

1.  The geogrid is manufactured from a punched polypropylene sheet, which is then oriented in three 
substantially equilateral directions so that the resulting ribs shall have a high degree of molecular 
orientation, which continues at least in part through the mass of the integral node. 

2.  The properties contributing to the performance of a mechanically stabilized layer include the 
following: 

 

Index Properties  Longitudinal Diagonal Transverse General 

 Rib pitch(2), mm (in) 
 Mid-rib depth(2), mm (in) 
 Mid-rib width(2), mm (in)  
 Rib shape 
 Aperture shape 

 

40 (1.60) 
- 
- 

40 (1.60) 
1.6 (0.06) 
1.0 (0.04) 

- 
1.4 (0.06) 
1.2 (0.05) 

 
 
 

rectangular 
triangular 

Structural Integrity     

 Junction efficiency(3), %  
 Aperture stability(4), kg-cm/deg @ 5.0kg-cm (2) 
 Radial stiffness at low strain(5), kN/m @ 0.5% strain 

                                                            (lb/ft @ 0.5% strain) 
 

   93 
3.6 
300 

(20,580) 

Durability     

 Resistance to chemical degradation(6) 
 Resistance to ultra-violet light and weathering(7) 
 

   100% 
100% 

 

Dimensions and Delivery  
The TX Geogrid shall be delivered to the jobsite in roll form with each roll individually identified and nominally measuring 3.0 meters (9.8 feet)  
and/or 4.0 meters (13.1feet) in width and 75 meters (246 feet) in length.   

Notes 

1.  Unless indicated otherwise, values shown are minimum average roll values determined in accordance with ASTM D4759-02.  Brief descriptions of test procedures are given 
in the following notes.  

2.  Nominal dimensions. 

3.  Load transfer capability determined in accordance with GRI-GG2-87 and GRI-GG1-87 and expressed as a percentage of ultimate tensile strength. 

4.  In-plane torsional rigidity measured by applying a moment to the central junction of a 225mm x 225mm specimen restrained at its perimeter in accordance with GRI-GG9 
modified. 

5.  Radial stiffness is determined from tensile stiffness measured in any in-plane axis from testing in accordance with ASTM D6637-10. 

6.  Resistance to loss of load capacity or structural integrity when subjected to chemically aggressive environments in accordance with EPA 9090 immersion testing.   

7.  Resistance to loss of load capacity or structural integrity when subjected to 500 hours of ultraviolet light and aggressive weathering in accordance with ASTM D4355-05. 

Tensar TriAx® Geogrid 

Tensar International Corporation 
2500 Northwinds Parkway, Suite 500 
Alpharetta, Georgia 30009 
 
Phone:  800-TENSAR-1 
www.tensar-international.com 

 

 This specification supersedes any and all prior specifications for the product designated above and is not applicable to any 
product shipped prior to February 1, 2011. Tensar and TriAx are trademarks of Tensar International Corporation or its affiliates in 
the US and many other countries. TriAx® geogrid and the use thereof are protected by U.S. Patent No. 7,001,112.  Patents or patent 
applications also exist in other countries.  Final determination of the suitability of the above-mentioned information or product for 
the use contemplated, and its manner of use are the sole responsibility of the user. Tensar International Corporation disclaims any 
and all express, implied or statutory warranties, including but not limited to, any warranty of merchantability or fitness for a 
particular purpose regarding this product or the Company’s other products, technologies or services. The information contained 
herein does not constitute engineering advice. 
 

 



Geogrid Specifications 

Provisional use of Geogrids for Subgrade Stabilization 

Geogrid shall be Tensar TX140 or TX160 as manufactured by Tensar International and supplied by 

Terrafix Geosynthetics.  Material selection and design for the Mechanically Stabilized Layer shall be 

carried out as follows: 

The Mechanical Stabilized Layer shall be designed in accordance with the Giroud-Han Method (Giroud 
and Han, 2004) of unpaved road design. 
 
Approved Alternatives: 

In-air index testing of geogrid properties, or explanation of performance based on in-air index testing of 
geogrid properties are not sufficient to understand the complex mechanisms involved in soil-geogrid 
interaction and/or the performance of Mechanically Stabilized Layers. Therefore, no acceptance of 
alternates based on material index property comparisons or explanations of performance based on in-
air testing of geogrid properties will be allowed. 
 
Any submittal for an alternative Mechanically Stabilized Layer design must be submitted at least 2 weeks 
in advance of the bid date and must be accompanied with the following: 
 
 A design signed and sealed by a professional engineer registered to practice in the Province of 

Ontario. 
 

 Unpaved design- A written statement from the alternative Mechanically Stabilized Layer design 
engineer of record that the design is based upon the Giroud-Han Method and that proper 
calibration and validation testing has been performed for the geogrid reinforcement utilized in 
the Mechanically Stabilized Layer in accordance with these specifications. 
 

 A submittal package that includes documented evidence of proper calibration and validation 
testing. 
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EBS GEOSTRUCTURAL INC. 
HELICAL PILE INFORMATION 

 











 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“MTE is a trusted advisor to our clients and enhances their projects by providing 
the right solution in a personal, cost effective and timely manner.” 
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CORRESPONDENCE 

 
 
 





X70 HAZARDOUS ENVIRONMENT SERIES
CLASS I, DIVISION 1, GROUPS C & D

PRODUCT FEATURES
2 HP Grinder Pumps

APPLICATIONS
•	 Pump stations
•	 Housing developments
•	 Pressure sewers
•	 Class I, Division 1 Group C & D locations
•		  WARNING: Not for use in acidic, methanol or ethyl acetate atmospheres.

MATERIAL FEATURES
PUMP:
•	 440 stainless steel cutter and plate hardened to Rockwell C55-60
•	 Discharge size - 1¼" NPT
•	 Seals - dual mechanical carbon/rotary ceramic/stationary upper,  

carbon/silicon carbide lower
•	 Moisture detection system
•	 Construction - Cast iron ASTM A-48, Class 30, 30,000# tensile strength, protected with a 

corrosion resistant baked on epoxy powder coating
•	 Attaching hardware - 304 stainless steel
•	 O-ring seals - Viton
•	 Vortex Impeller - Ductile Iron (X7011), Bronze (X7012 and X7013)
•	 Optional:
	  Trimmed impeller (reversing models only) 	 X7011 Reversing model
	 Silicon carbide seal(s) 	 X7012 High head model
	  25' power and sensor cables 	 X7013 High flow model
	 35' power and sensor cables 	 Non-sparking rail system
	 50' power and sensor cables 	 Bronze Impeller (7011 only)
MOTOR:
•	 FM and CSA rated Class I, Division 1, Group C & D construction.
•	 2 HP, 3450 RPM
•	 1 Phase - 200/230 Volt 
•	 3 Phase - 200/230/460/575 Volt
•	 Stator -  Class F insulation and lead wires
		   Nema B design
•	 Integral thermal overload (1 phase)
•	 Thermal sensor with leads (3 phase)
•	 Housing - Cast iron, oil-filled
•	 Ball bearings - Upper and lower high carbon chromium steel
•	 Power and sensor cable length - 20'

SECTION: Z4.30.050
ZM2596

0115
Supersedes

0111

© Copyright 2015 Zoeller® Co. All rights reserved.

Covered by US Patent 
Number 6,364,620.

FEATURES
	 1.	 20' heavy duty power cable.
	 2.	 Protected cable entrance.
	 3.	 Each conductor is individually sealed to eliminate cord wicking of liquids.  
	 4.	 Stainless steel lifting bail.
	 5.	 Oil-filled explosion proof rated motor housing assures uniform heat distribution, 

lubricates bearings, and conducts heat for cooler running.
	 6.	 Heavy duty explosion proof rated motor features ball bearing construction. 

Class F motor insulation is double dipped and baked. End connections and 
lead wires are Class F. At maximum load, winding temperature will not exceed 
250°F with motor housing not submerged.

	 7.	 Tandem seals. Carbon/rotating, ceramic/stationary upper, carbon/silicon 
carbide lower, Buna-N elastomers.

	 8.	 Upper and lower high carbon chromium steel ball bearings.
	 9.	 Stainless steel shaft and hardware resists corrosion.

	10.	 Patented moisture detection system with upper and lower probes, protecting 
the motor from liquid entry.

	11.	 Thermal sensor protection.
	12.	 20' sensor cable.
	13.	 Vortex impeller design, fully balanced with integral pump out vane to clear 

debris.
	14.	 “Star” type stainless steel cutter and plate hardened to Rockwell C55-60.
	15.	 Concentric case reduces radial loading for longer bearing and seal life.
	16.	 1¼" NPT vertical discharge.
	17.	 Vent hole helps prevent air locking.
	18.	 Cast in support legs enabling the pump to be free standing.
	19.	 Class 30 cast iron housing protected with corrosion resistant baked on epoxy 

powder coating.
	20.	 Finned motor housing and adapter for quicker heat dissipation.

SK2824

R 

Certified to CSA Standard
C22.2 No. 145

Standard 3600 & 3615

visit our web site:
www.zoeller.com

Product information presented 
here reflects conditions at time 
of  publication. Consult factory 
regarding discrepancies or 
inconsistencies.

MAIL TO:  P.O. BOX 16347 • Louisville, KY  40256-0347
SHIP TO:  3649 Cane Run Road  • Louisville, KY  40211-1961

(502) 778-2731 • 1 (800) 928-PUMP • FAX (502) 774-3624

®

Your Peace of Mind is Our Top Priority ®



© Copyright 2015 Zoeller® Co. All rights reserved.

Zoeller® Engineered Products • 3649 Cane Run Road • Louisville, Kentucky  40211-1961 • (502) 778-2731

SWPA Data Categories Presented -- Data on this sheet supply design information as the minimum recommended by the Submersible Wastewater Pump 
Association and is defined in accordance with SWPA’s Standardized Definitions for Pump and Motor Characteristics. The accuracy of the data is the 
responsibility of Zoeller® Engineered Products.

RESERVE POWERED DESIGN 
For unusual conditions a reserve safety factor is engineered into the design of every Zoeller® pump.     

 

HAZARDOUS ENVIRONMENT SERIES
CLASS I, DIVISION 1, GROUPS C & D 
2 HP GRINDER PUMPS TECHNICAL DATA

	 *	Level sensors must be Intrinsically Safe to maintain rating.
	 **	Requires a circuit in control panel to function.

MODELS:	  X7011  X7012  X7013

CONFIGURATION:	 REVERSING  HIGH HEAD HIGH FLOW

PUMP NAME PLATE HORSEPOWER: 	 2.0 2.0 2.0

SERVICE FACTOR:	 1.2  1.2 1.2

NEC LOCKED ROTOR CODE:	 K K K

MAXIMUM KW INPUT:	 3.9 3.9 3.9

STANDARD IMPELLER DIAMETER:	 5.515" 6.125" 6.188"

DISCHARGE SIZE:	 1.25" NPT 1.25" NPT 1.25" NPT

IMPELLER TYPE: VORTEX  TANDEM SEALS: STANDARD

CUTTER & PLATE: SS HARDENED TO 55-60 ROCKWELL MOTOR DESIGN LETTER: NEMA B (3 Ph)   NEMA  L (1Ph)

PUMP NET WEIGHT: lbs.  139 lbs.  POWER CORD LENGTH: ft (m)  25'	  35'	  50'

O-RINGS: VITON  (20' STANDARD) (7.6 m)	 (10.7 m)	 (15.2 m)

MOTOR SHAFT: 416 SS  POWER CORD:  14 GAUGE SOW

RPM: 3450  STATOR & LEAD WIRES INSULATION: CLASS F

MOTOR TYPE: SUBMERSIBLE EXPLOSION PROOF* MAXIMUM STATOR TEMPERATURE: 311°F (155°C)

MODEL HP SERVICE
FACTOR

 200V / 1 PH  230V / 1 PH  200V / 3 PH  230V / 3 PH  460V / 3 PH  575V / 3 PH

FLA LRA FLA LRA FLA LRA FLA LRA FLA LRA FLA LRA

X7011 2.0 1.2 20.0 60.7 17.2 57.3 12.3 47.0 10.8 41.9 5.5 20.6 4.5 16.2
X7012 2.0 1.2 20.0 60.7 17.2 57.3 12.3 47.0 10.8 41.9 5.5 20.6 4.5 16.2
X7013 2.0 1.2 20.0 60.7 17.2 57.3 12.3 47.0 10.8 41.9 5.5 20.6 4.5 16.2

R 

Certified to CSA Standard
C22.2 No. 145

Standard 3600 & 3615

SHAFT SEAL CONSTRUCTION: STANDARD CARBON/CERAMIC UPPER
CARBON/SILICON CARBIDE LOWER

OPTIONAL UPPER  CARBON /SILICON CARBIDE    SILICON CARBIDE/SILICON CARBIDE
OPTIONAL LOWER  SILICON CARBIDE/SILICON CARBIDE

STANDARD SENSING DEVICES**
MOTOR THERMAL SHUTOFF THERMAL SENSORS

MOISTURE DETECTION MOISTURE SENSING PROBES

IMPELLER MATERIAL
X7011 STANDARD DUCTILE IRON            OPTIONAL BRONZE

X7012 & X7013 STANDARD BRONZE
IMPELLER TRIM - REVERSING MODELS ONLY:   OPTIONAL DESIGN POINT: ____ GPM @ ____' TDH, IMPELLER DIA. ____"
MAXIMUM WATER TEMPERATURE: 104°F (40°C)



SECTION: Z4.30.055
ZM2620

0111
Supersedes

New

© Copyright 2011 Zoeller Co. All rights reserved.

ZEPB0572

X70 HAZARDOUS ENVIRONMENT SERIES
PERFORMANCE DATA

CLASS I, DIVISION 1, GROUPS C & D
2 HP Grinder PumpPatent No.

6,364,620

X7011 REVERSING GRINDER PUMP

1 AND 3 PHASE, 1.25” NPT DISCHARGE

R 

Certifi ed to CSA 
Standard C22.2 No. 145

Product information presented 
here re fl ects con di tions at time 
of  publication. Consult factory 
re gard ing dis crep an cies or 
in con sis ten cies.

MAIL TO:  P.O. BOX 16347 • Louisville, KY  40256-0347
SHIP TO:  3649 Cane Run Road  • Louisville, KY  40211-1961

(502) 778-2731 • 1 (800) 928-PUMP • FAX (502) 774-3624

visit our web site:
www.zoeller.com

Your Peace of Mind is Our Top Priority™



016532

Zoeller Engineered Products • 3649 Cane Run Road • Louisville, Kentucky  40211-1961 • (502) 778-2731

SWPA Data Categories Presented -- Data on this sheet supply design information as the minimum recommended by the Sub mers ible Wastewater Pump 
Association and is defi ned in accordance with SWPA’s Standardized Defi nitions for Pump and Motor Char ac ter is tics. The accuracy of the data is the 
responsibility of Zoeller Engineered Products.

© Copyright 2011 Zoeller Co. All rights reserved.

X70 HAZARDOUS ENVIRONMENT SERIES
PERFORMANCE DATA

CLASS I, DIVISION 1, GROUPS C & D
2 HP Grinder Pump

R 

Certifi ed to CSA 
Standard C22.2 No. 145
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TRAFFIC IMPACT ASSESSMENT 
CALCULATIONS 
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RECORD DRAWINGS
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