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GEMTEC Consulting Engineers and Scientists Limited 

32 Steacie Drive 

Ottawa, ON, Canada 

K2K 2A9 

 

November 30, 2018 File:  61318.20 

 

Thomas Cavanagh Construction Ltd 

9094 Cavanagh Road 

Ottawa, ON 

K0A 1B0 

 

Re: Preliminary Preliminary Septic System Design – Proposed Concrete Plant 

2596 Carp Road 

Please find enclosed, our revised, preliminary design and associated documents for the septic 

system to be constructed at 2596 Carp Road. 

The details of the enclosed documents will require review and finalization prior to submission for 

a permit. 

Should you require any additional information, please contact the undersigned. 

 

  

 

 ________________________________   ________________________________  

 Matthew Rainville, C.E.T.  Craig Houle, M.Eng., P.Eng. 

 

Enclosures 
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1.0 INTRODUCTION 

It is understood that the construction of a commercial concrete batching plant is proposed.  The 

facility will be located at 2596 Carp Road in Ottawa, Ontario. 

In addition, the existing dwelling located at the subject site is to be converted to an office building 

associated with the operation of the concrete plant. 

In consideration of the above, our firm has been retained to prepare: 

 An septic system application for a ‘change of use’ amendment for the proposed change in 

occupancy of the existing dwelling, and; 

 A design for a septic system that will service the proposed concrete plant.   

The details of the proposed amendment and the proposed system are provided in the following 

sections. 

2.0 SEPTIC SYSTEM DESIGN 

2.1 Daily Design Sewage Flow 

The Ontario Building Code (OBC) provides information regarding the Daily Design Sanitary 

Sewage Flow (DDSSF) for various occupancies.   

2.1.1 Proposed Office Building 

The existing dwelling, that is proposed to be converted to an office building, is currently serviced 

by a Class 4 onsite wastewater system.  Details for the system were provided to our office for 

review (OSSO File Search FS-18-111 – see Appendix A).  Based on the documents, the dwelling 

contains a liveable area of 339 square metres and was designed for a DDSSF of 3000 litres. 

In regards to the DDSSF for an office occupancy, the OBC stipulates that 75 litres must be 

provided for every 9.3 square metres of office area.  As such, an office with 339 square metres of 

space will result in a DDSSF of 2,734 litres.  This in turn would allow for a maximum of 36 

employees within the office building (from an OBC Part 8 perspective). 

Given that the existing septic system has a capacity of 3,000 litres per day, no alterations to the 

Class 4 leaching bed are required.  The existing septic tank has a working capacity of 6,000 litres.  

Commercial occupancies require that the septic tank have a working capacity of three times the 

DDSSF.  As such, a septic tank with a minimum working capacity of 8,202 litres will be required. 

A ‘Part 10/11 Amendment’ application for the proposed change of use, along with necessary 

documents for the replacement of the septic tank, will be provided under separate cover. 
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2.1.2 Proposed Concrete Plant 

It is understood that the proposed septic system will receive only domestic strength sewage from 

the subject building (eg. solely from domestic style plumbing fixtures); no process water or similar 

will be dispersed to the system.   

The DSSF for the concrete plant building is 3,750 litres, based on 50 employees and an allowance 

of 75 litres per employee per day (it is understood that no showers are to be available within the 

plant building). 

2.2 Septic System Design Details 

Based on Boreholes 4 and 5, that were advanced at the subject site (the Record of Borehole 

sheets are provided in Appendix B), the subsurface conditions in the area of the proposed 

leaching bed consist of fill (sandy silt, clay, gravel, cobbles).  No groundwater inflow was observed 

within Boreholes 4 and 5 at the time of excavation.  Groundwater levels fluctuate seasonally and 

following precipitation events. 

Given the available area for the construction of a leaching bed at the subject site, a Class 4 

absorption trench leaching bed is proposed. 

2.2.1 Septic Tank (Primary Treatment) 

Based on provisions in the OBC, the minimum required septic tank operating volume is 11,250 

litres. The tank is to be CSA approved and incorporate an NSF approved effluent filter. 

It is understood that the tank will be installed in an area over which heavy equipment traffic will 

be present.  As such, it is recommended that the area of the septic tank and the balancing tank 

be protected from traffic (eg. bollards).  Furthermore, it is recommended that the sewage pipe 

from the building to the septic tank be adequately bedded in compacted granular material.  

Furthermore, as precautionary measures, it is recommended that the pipe be installed within a 

protective sleeve (eg. larger diameter Ipex piping, or equivalent) and insulated for frost protection. 

2.2.2 Equalization (Balancing) Tank 

Given the distance between the subject concrete plant building and the proposed leaching bed, it 

will be necessary to pump effluent between the two locations.  Because pumping will be required, 

and given that the DDSSF will typically be generated during the daytime hours, it is recommended 

that the generated septic effluent be dispersed to the dispersal field on a timed interval basis 

versus on a ‘demand’ basis, therefore providing equally spaced, smaller volumes of effluent to 

the bed versus larger volumes of effluent at fewer, condensed periods throughout 24 hours.  This 

method greatly reduces the stress that may otherwise be applied to the system, therefore likely 

extending the lifespan of the system. 



 

 Report to: Thomas Cavanagh Construction Ltd 
Project: 61318.20 (November 30, 2018) 

3 

Given the above, it is recommended that a balancing tank with a minimum operating volume of 

3,600 litres be installed - approximately the volume of one peak day of sewage generation from 

the facility.  It is important to ensure that the minimum stated volume is provided in the balancing 

tank in addition to the volume that will remain in the tank due to the maximum drawdown level of 

the selected pump).   

The balancing tank is to be equipped with two (2) 0.5 HP effluent pumps (Myers ME50, or 

equivalent).  The pumps are to be controlled by a timed-dosing capable panel, also capable of 

operating the pumps on an alternating basis, and furthermore have one pump assume the duty 

of the other should a pump fail. 

Effluent will be transported from the pumps to the header of the leaching bed through a 50 

millimetre diameter flexible pipe forcemain.  It is understood that the forcemain will extend through 

areas over which heavy equipment/vehicular traffic will be present.  As such, it is recommended 

that the forcemain be adequately bedded in compacted granular material.  Furthermore, as 

precautionary measures, it is recommended that the forcemain be installed within a protective 

sleeve (eg. larger diameter Ipex piping, or equivalent) and insulated for frost protection. 

2.2.2.1 Flow Equalization Concept 

It is assumed that the majority of the daily volume of sewage will be generated mainly between 7 

a.m. and 7 p.m., daily. 

The control panel should be calibrated so as to run the pump for approximately 1.3 minutes every 

90 minutes (again, alternating pumps between pump cycles).  Assuming a system output rate of 

approximately 190 litres per minute, about 240 litres will be transported to the leaching bed during 

every cycle.  This will result in 16 pump cycles per 24 hour period (total output of approximately 

3,800 litres).  If less than 240 litres is present in the balancing tank at a scheduled dose interval, 

the pump cycle will be delayed until this volume is present (this is to ensure that enough effluent 

is present to ensure an even distribution throughout the leaching bed piping). 

It is recommended that upon system installation, a draw down test be performed so as to verify 

the actual flow rate from the pump to the dispersal field. 

Upon determining the actual flow rate, the estimated settings provided in the following table 

should be revised as needed to ensure approximately 240 litres of effluent is dispersed at each 

pump cycle (about 3,800 litres every 24 hours, when present). 
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TABLE 2.2.2.1 – Control Panel Settings 

 ‘ON’ time 01:18 (min:sec) 

 ‘OFF’ time 58:42 (min:sec) 

Note:  The figures above were established using an estimated pumping rate of 190 litres/minute.  The installer is to verify the pump 

rate by draw down test, and notify the designer of any discrepancies that exist. 

The required alarm, both audible and visual, should be installed in a location that will ensure an 

alarm will be readily noticeable should a system failure occur. 

2.2.3 Dispersal Field (Septic Bed) 

2.2.3.1 Area of Imported Sand 

Given the soil conditions in the area of the proposed leaching bed, it is proposed that the leaching 

bed be fully raised and constructed of imported sand.  The imported sand should have a 

percolation rate (T-Time) of between 4 and 8 minutes per centimetre and contain a maximum of 

5% of finer material (material passing the no. 200 sieve). 

In order to provide adequate loading area over the native soil, the minimum area of the imported 

sand, including mantle area, has been determined as follows: 

A = V/6, where 

 A = Minimum area (imported sand), (m2) 

 V = Daily Sewage Flow (Litres) 

A = 3,750/6 = 625 m2 (min) 

An area of 725 m2 has been proposed, including a 15 metre sand mantle installed in the assumed 

direction of flow (downward gradient). 

See Figure 1 and 2 for additional details. 

2.2.3.2 Distribution Piping 

The minimum total length of distribution piping has been determined as follows: 

L = (V * T)/200, where 

 V = Daily Sewage Flow (Litres) 

 T = Percolation Rate of the imported septic sand fill 

L = (3,750 * 8)/200 = 150.0 (min) 
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A total of 150.4 metres of distribution piping has been proposed.   

It order to ensure equal distribution of effluent throughout the leaching bed at each pump cycle, it 

is proposed that the distribution piping be pressurized.  The distribution piping (including the 

header), will consist of 50 millimetre diameter PVC piping.  The piping will be placed as 8 runs 

each having a length of 18.8 metres, placed on 1.6 metre centres.  Along each length of 

distribution piping (lateral), 3 millimetres orifices will be drilled at 1.2 metre spacing at the 6 o’clock 

position.  The runs of piping will be connected to a solid header with a diameter of 50 millimetres. 

It is recommended that clean-out ports be installed at the end of each lateral in order to facilitate 

future maintenance and cleaning of the piping. 

Additional information is provided on Figures 1 and 2. 

2.3 Tank Buoyancy Assessment 

Given the site conditions, including the relatively shallow groundwater condition in the proposed 

installation area of the tanks, the potential exists for the septic tank and balancing tank to become 

buoyant under an elevated groundwater condition.  As such, our firm has conducted a preliminary 

buoyancy assessment assuming a tank manufacturer and model for both the proposed septic 

tank and the balancing tank:  MacGregor MAC-13500-1P septic tank and MacGregor MAC-4500-

PC. 

The details of our assessment are provided in the following table: 

DEPTH 

TANK 

BELOW 

SURFACE 

(m) 

G.W. LEVEL 

BELOW 

G.S.1 

WEIGHT OF 

TANK (Kg) 

(EMPTY)2 

SLIDING 

RESISTANCE3 

(Kg) 

UPLIFT 

FORCE 

(Kg) AT F.S. 

1.53 

ADDITIONAL 

BALLAST 

REQUIRED 

(Kg) 

MacGregor MAC-13500-1P Septic Tank 

0.0 0.76 15,450 8,960 19,940 0 

MacGregor MAC-4500-PC 

0.2 0.76 4,140 4,990 7,260 0 

1 – Groundwater level was measured at 1.5 m depth on August 17, 2018, in Borehole 18-7.  Groundwater levels will fluctuate 

seasonally.  Arbitrarily a groundwater depth of 0.76 m was utilized in our assessment. 

2 – Based on manufacturer product details. 

3 – Assuming cover and backfill material consists of compacted granular material such as OPSS Granular B Type I or Granular A. 
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3.0 SEWAGE SYSTEM MANAGEMENT/MONITORING 

Maintenance of the septic system will be the responsibility of the owner/operator of the facility or 

its designated maintenance provider.  As a minimum, it is suggested that the maintenance include 

the following: 

 Inspection/cleaning of the septic tank effluent filter as per manufacturer’s 

recommendations; 

 Inspection and pumping of the septic tank when determined to be necessary (typically 

every 3 to 5 years); 

 The pump output rate be verified quarterly; and, 

 Inspection and maintenance of pumps, controls, etc., per manufacturer 

recommendations. 

All components of the system shall be inspected and maintained per the manufacturer 

requirements. 

We trust this report provides sufficient information for your present purposes. If you have any 

questions concerning this report, please do not hesitate to contact our office. 

 
Matthew Rainville, C.E.T. 
Senior Technologist 
 

 

 
Craig Houle, M.Eng., P.Eng. 
Senior Engineer 
 

 

 

 

30 Nov 2018 
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