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INTRODUCTION 
 

At the request of the owner/operators of Lovesick Lake Beach Resort - Steve and Scott Purves, 

Canadian Shield Consultants Agency Inc. has been retained to provide an assessment of servicing 

options (water and sewage) for the existing 39 campsites, three (3) cabins one (1) laundry facility 

and proposed new thirty-eight (38) seasonal recreational trailer sites with amenities. The current 

facility is located at: 

 

Lovesick Lake Beach Resort  

3340 Stricker's Lane, RR 4, Lakefield, ON., K0L 2H0 

Part Lots 43 and 44, Concession 16 

Township of Smith 

County of Peterborough 

 

Figure 1: Lovesick Lake Beach Resort  

 

 
 

Located approximately 35 kilometers northeast of Peterborough Ontario, Lovesick Lake Beach 

Resort is a seasonal operation located along the Trent Severn Waterway, in the small hamlet of 

Burleigh Falls.  

 

Much as it is today, the subject property was developed as a seasonal campground/ RV park with 

amenities. In 2016, Strickers Resort was purchased by Scott and Steve Purves, and renamed 

Lovesick Lake Beach Resort. Due to an increased demand for seasonal camping and the readily 

accessible clientele for the area, the owners are exploring the viability of developing an additional 
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38 campsites on the property which already consists of thirty-nine (39) campsites and three (3) 

cabins. 

 

The proposed wastewater development area is currently tree covered and is located on the top of 

a ninety (90) foot high ridge which overlooks the current development as well as Lovesick lake. 

The property is located directly beside Lovesick lake and includes a beach area for summertime 

recreation. Given the history and geology of the area, no inclusion of archeological, historical or 

forest valuation are included in this assessment report. Details specific to an Environmental 

Assessment or Zoning conformity reports or information pertinent to this report will need to be 

reviewed prior to any formal application regarding this matter. 

 

The purpose of this assessment is to identify the viability of the private services and identify 

options for water and wastewater servicing. It has been our experience that operations such as the 

neighboring Lovesick Lake Park have a specific niche market for urbanites looking to experience 

rural life. With the increased costs of fuel and real estate, retired (or semi retired) campers are 

looking for suitable locations to explore their recreational needs.  

 

To that end, our agency will explore the constraints of water and wastewater servicing, and identify 

limitations, deficiencies or possibilities to service the operation. While we are aware that this report 

is prepared for the proponent, it is our assurance that the contents of this report remain confidential. 

Release of any information contained herein is at the discretion and direction of the operating 

authority, and given the politized environment of today’s society, extreme caution is urged when 

discussing the potential options with any regulatory agencies or municipal entities. It has been our 

experience that typically this supporting document forms an important function in justifying the 

basis of an application, and any information deemed personal/privileged/confidential can be 

screened from the report prior to release. 

The information contained herein is intended to establish the framework for the design of an 

Application for an Environmental Compliance Approval (ECA) or Building Permit and this 

document can be used as reference document for such purposes. An Executive Summary of the 

salient portions of this report is included for ease of reference, or for supporting documentation for 

similar applications/approvals.  

It is essential that all recommendations contained herein are reviewed carefully as the final 

recommendations will need to align themselves with the current, future and long term operational 

plans of the facility. Where legal action is undertaken based on the information contained within 

this report, our agency is prepared to substantiate the conclusions as presented in accordance within 

the confines of due diligence and typical errors or omissions coverage. Information that is 

inaccurate or misrepresented must be corrected in writing to our office immediately upon 

discovery to maintain overall integrity of this document. 
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A detailed site investigation was completed on April 25, 2018 to determine the site conditions and 

to prepare the framework for the assessment and options for the owner. The purpose of the field 

investigations was to determine site constraints and develop an action list based on the applicable 

guidelines, standards or regulations. 

 

In reviewing the specifics for this project, the following parameters affecting the final design were 

identified. These parameters need to be weighed and taken into consideration when assessing the 

various onsite sewage system technologies currently available: 

 

Limitations:   

▪ High density development – limited area available for conventional in 

ground disposal and treatment given proposed building locations, utility 

corridors, roadways/driveways and existing proximity to surface water. 

▪ Limited native soils atop bedrock (limestone) and topography restrict 

available areas for sewage disposal. 

 

Not to be overlooked, the following strengths of the site should also be taken into account: 

 

Strengths: 

▪ Site has electrical power – Ontario power grid (Forest Hill Road). 

▪ Property topography and proposed multi phase development schedule 

permit division of sewage flows for sectional design or multiple system 

lay out. 

 

By assessing the merits of the following options, it is hopeful that the final choice for the proponent 

is based on sound planning (financial and ecological) and environmental stewardship. It is our 

intent to explore the nature of the project from two perspectives:   

 

Firstly –  connect all existing occupancies (phase1) to one wastewater 

septic system and service the 38 proposed sites (phase 2),  

Secondly –  identify which on-site sewage system technology represents 

the most ecological, and economical solution, while 

providing an optimum level of sewage treatment with 

minimal risk to the environment. 

 

ESTIMATED DAILY SEWAGE FLOW 

 

To confirm jurisdictional authority for the project, an accurate daily sewage flow for the property 

needs to be determined. Since the implementation of the Services Improvement Act in 1998, the 

Ontario Building Code (OBC) has jurisdiction for all sewage works with a daily design sewage 

flow (DDSF) less than 10,000 L/day per property. Sewage works with a daily design sewage flow, 
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or on multiple property parcels, remain under the jurisdiction of the Ontario Water Resources Act 

(OWRA) administered by the Ministry of Environment and Climate Change (MOECC). 

 

Using the estimated daily design flows obtained from the Ontario Building Code, it is possible to 

estimate the volume of sewage generated by this project. Similarly, comparison of daily design 

flows utilizing the MOE’s “Manual of Policy, Procedures & Guidelines for Private Sewage 

Disposal Systems” are also included. 

 

The following Tables illustrate the estimated daily design sewage flow set out in the Ontario 

Building Code – Part 8 (Sewage Systems). The DDSF will be calculated in two (2) phases. Phase 

1 includes the DDSF for the existing buildings located at Lovesick Lake Beach Resort. The 

existing buildings include the thirty-nine (39) non-residential (campgrounds) which are divided 

into two categories; Park Model Units and Recreational Vehicles. There also three (3) residential 

buildings (cabins) on the property, which include one (1) office and two (2) rental cabins. Phase 2 

consists of the thirty-eight (38) proposed campsite that will be added to the campsite in the future.  

 

Phase 1 (DDSF of Existing Sites)  

 

Table 1 – Ontario Building Code – Non-residential  

Occupancy  DDSF 

22 Park Model Units 

(PMU) 

17 Recreational Vehicles 

(RV) 

With water and sewer services – 800 L/day 

 

With water and sewer services – 425 L/day 

 

17,600 L/day 

 

7,225 L/day 

 

Total (39 Sites)  24,825 L/day 

 

 

Table 2: Ontario Building Code- Residential   

Building Fixture Units Building Area DDSF 

Office/1 Bedroom 9 <200 750 L/day 

2 Bedroom (A12) 9 <200 1,100 L/day 

3 Bedroom (B11) 9 <200 1,600 L/day 

Total   3,450 L/day 

 

As we will discuss further down in this assessment, the sewage from the office cabin as well as 

the 2-bedroom cabin are both connected to their own leaching bed located in front of the office 

cabin. In the interest of future servicing potential, the existing cabin’s will be included in the review 
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to permit their eventual connection to a new centralized sewage works in the event the existing 

Class 4 sewage works malfunctions.  

 

Total DDSF for Phase 1: 24,825 L/day + 3,450 L/day = 28,275 L/day 

 

Phase 2 (DDSF of Proposed Additional Sites) 

 

Table 3 – Ontario Building Code – Non-residential   

Occupancy  DDSF 

38 Proposed Campsites: 

38 Recreational Vehicles 

(RV) 

 

With water and sewer services – 425 L/day 

 

16,150 L/day 

Total  16,150 L/day 

 

It is undetermined at this moment whether the proposed 38 additional campsites will be PMU’s or RV’s. However, 

due to the location of the new sites, it is anticipated that they will most likely be RV’s.  

 

Total Daily Design Sewage Flow  

Table 4 – Total DDSF of Lovesick Lake Beach Resort   

  DDSF 

Phase 1  

Phase 2 

39 Trailer Sites and 1 cabin  

38 Proposed Trailer Sites  

28,275 L/day 

16,150 L/day 

Total  44,425 L/day 

 

Based on the listed occupancies of the Ontario Building Code, the corresponding daily design 

sewage flow (DDSF) for the existing campsites and the proposed expanded operation would be 

44,425 L/day. This clearly establishes the jurisdictional mandate of any approvals or reviews 

under the mandate of the Ministry of Environment and Climate Change (MOECC).  

 

Under the administration mandate of the former Ministry of Environment (MOE), there exists a 

“Manual of Policy, Procedures and Guidelines for Private Sewage Disposal Systems” which 

contains direction on the methodology for determining the appropriate design of private sewage 

works. Within this manual, there is a detailed breakdown of estimated daily design sewage flows 

for camp sites other than those found in the current Ontario Building Code. 
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List 1 – MOE Daily Design Sewage Flows - Section 9.3.23 – Appendix 9.3.1. 

 

Campgrounds, Tent & Trailer Parks (flow volumes in Litres/day) 

(flow volumes listed in brackets are for (septic) tank design purposes) 

 

SITES WITH WATER AND SEWER CONNECTIONS FOR RECREATIONAL VEHICLES 

- Sewer connected to sewage system at nearby comfort station per site 375 – 425 (475 - 525) 

– Sewer connected to a sewage system other than the comfort station  

- sewage generated at the comfort station        per site 275 – 375 

- sewage to connected sewage system when comfort station available per site 100 – 60 

      (200 – 150) 

-sewage to connected sewage system when no comfort station available per site 125 (425) 

 

SITES WITH NO SEWER CONNECTIONS 

– Water supplied by a connection or from a nearby faucet. 

- sewage generated at a nearby comfort station  per site 275 – 425 

- sewage to vehicle tanks (trailer sites)   per site 60 – 100 (150 – 400) 

- greywater to nearby Class 2 sewage system   per site 15 – 25 

 

Given the relatively similar design values and nature of the existing and proposed operation, there 

is no merit in exploring options such as leaching pits (Class 2 sewage works) or comfort stations 

in this assessment. For all intents and purposes, the operation will cater to seasonal recreational 

accommodations and each site will be individually serviced.  

 

If future amenities such as “comfort station” or “dumping stations” are considered, these would 

need to be factored into the final design and an amendment to the application would be necessary. 

 

It should be noted that where water records are available, it is permissible to utilize water 

consumption records for determining DDSF values for existing operations. Unfortunately, there 

are no tangible water records available for the existing or proposed development. Consideration to 

adding a water meter on the water supply is always recommended, to permit future comparison 

with design values and actual consumption records. 

 

SEWAGE SYSTEM TYPES 
 

Essentially, there are two (2) main types of sewage systems which are utilized at campgrounds and 

seasonal recreational facilities. Each system services a specific niche, and are described as: 

 

Class 5:  Holding Tank – used to treat the human and greywater wastes from residential / 

non-residential occupancies, the typical system utilizes holding tanks which are 
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emptied by a licensed septage hauler and the contents disposed of at an approved 

site. 

 

Class 4: Septic System – used to treat the human and greywater wastes from residential/non-

residential occupancies, the system is comprised of a treatment unit (septic tank) 

and distribution piping (leaching bed) which allows for subsurface disposal of the 

treated sewage waste stream. 

 

Any failing sewage system can have detrimental effects on the environment. The untreated 

wastewater effluents can enter the ground and/or surface water contaminating potential drinking 

water sources and nearby lakes and streams. In summary, any systems in non-compliance with 

either the Ontario Building Code (OBC) and/or the Environmental Protection Act (EPA) are likely 

to malfunction, if they have not been properly designed, installed and operated. 

 

It is essential that permits and approvals are obtained for all sewage works to ensure that the 

systems are properly documented, inspected and optimally, maintained. It is this approval process 

that ensure that through stringent design, evaluation and approval controls, that newly installed 

sewage systems safeguard water supplies and the environment. 

 

The following excerpts from the Environmental Protection Act defines the non-compliance status 

for systems for which no permits exist: 

 

Prohibition, discharge of contaminant 

14.  (1)  Subject to subsection (2) but despite any other provision of this Act or the regulations, a 

person shall not discharge a contaminant or cause or permit the discharge of a contaminant into the 

natural environment, if the discharge causes or may cause an adverse effect. 2005, c. 12, s. 1 (5). 

 

Although repealed, the former Regulation 358 clarifies the limitations of discharge identified in 

the EPA. 

 

Environmental Protection Act 

R.R.O. 1990, REGULATION 358 

SEWAGE SYSTEMS 
 

4.  (1)  No person shall construct, operate or maintain a sewage system to which Part VIII of the 

Act and this Regulation apply except in accordance with the standards prescribed in this Regulation or as 

otherwise provided in a certificate of approval issued under section 77 of the Act, a term or condition 

made under subsection 77 (4) of the Act, a permit issued under section 78 of the Act or an order issued 

under section 79 of the Act. 

(2)  The following are prescribed as standards for the construction, operation and maintenance of 

all sewage systems: 

http://www.e-laws.gov.on.ca/html/statutes/french/elaws_statutes_90e19_f.htm
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1. Except for a Class 7 sewage system, the sewage system or any part thereof shall not emit, 

discharge or deposit sewage or effluent onto the surface of the ground. 

2. Sewage or effluent shall not emit, discharge, seep, leak or otherwise escape from the sewage 

system or any part thereof into a piped water supply, well water supply, a watercourse, 

ground water or surface water. 

3. Sewage or effluent shall not emit, discharge, seep, leak or otherwise escape from the sewage 

system or any part thereof other than from a place or part of the sewage system where the 

system is designed or intended to discharge sewage or effluent. 

4. Insects and animal life shall be prevented from gaining access to sewage contained in the 

sewage system. 

5. No sewage system or any part thereof shall emit, discharge, deposit or allow the emission, 

discharge or deposit of micro organisms of intestinal origin into the natural environment in 

such a manner as may be a hazard to health. 

6. No gas shall emit, discharge or otherwise escape from the sewage system into any building or 

structure except in the manner in which the sewage system was designed or intended to emit 

or discharge gas. 

7. No connections to the sewage system from non-sewage waste water sources shall be made. 

8. The operator of the sewage system shall keep it maintained at all times so that its construction 

remains in accordance with the certificate of approval and any order made under the Act. 

(3)  Paragraph 2 of subsection (2) does not apply to prevent the operation of a sewage system 

designed and operated so that properly treated effluent is discharged into the soil. 

(4)  A sewage system that does not function in the manner in which it was designed to function and 

that is not being corrected under arrangements made by the owner is classified as a malfunctioning 

system. 

(5)  No person shall operate a malfunctioning system unless a full report of the problem has been 

made to the Director. R.R.O. 1990, Reg. 358, s. 4. 

 

While a sewage works may not exhibit any evidence of malfunction or failure, the proponent is 

advised that even existing sewage should have an approval issued either under the statutory 

requirements of the Environmental Protection Act, or the Ontario Water Resources Act (OWRA). 

An excerpt from the OWRA clarifies this condition: 

 

Approval, sewage works 

53.  (1)  Subject to section 47.3 of the Environmental Protection Act, no person shall use, operate, 

establish, alter, extend or replace new or existing sewage works except under and in accordance with an 

environmental compliance approval. 2010, c. 16, Sched. 7, s. 3 (9). 

Exception, prescribed activities 

(2)  Subsection (1) does not apply to a person who is engaging in an activity at a site if the activity 

has been prescribed by the regulations made under the Environmental Protection Act for the purposes of 

subsection 20.21 (1) of that Act, unless one of the following circumstances applies: 

1. An environmental compliance approval in respect of the activity engaged in at the site has 

been issued before the day when a regulation made under the Environmental Protection Act 
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prescribing the activity for the purposes of subsection 20.21 (1) of that Act comes into force, 

and the approval has not ceased to have effect as determined under section 20.17 of that Act. 

2. Subject to subsection (2.1), the Director has issued an order under section 20.18 of the 

Environmental Protection Act in respect of the activity at the site. 2010, c. 16, Sched. 7, s. 3 

(10). 

Same 

(2.1)  If a registration under Part II.2 of the Environmental Protection Act is in effect in respect of 

an activity engaged in at a site when the Director issues an order under section 20.18 of that Act in 

respect of the activity, subsection (1) applies only once the Director has removed the registration from the 

Environmental Activity and Sector Registry established under Part II.2 of that Act. 2010, c. 16, Sched. 7, 

s. 3 (10). 

Powers of Director, where sewage works undertaken without approval 

(3)  Where any person undertakes or proceeds with the establishment of any sewage works, or the 

extension of or any change in any existing sewage works, without having first obtained an environmental 

compliance approval, a Director may order the person or the person’s successor or assignee to afford at 

their own expense such facilities as the Director considers necessary for the investigation of the works 

and the location of the discharge of effluent and may direct such changes to be made in the location of the 

discharge of effluent and in the works as the Director considers necessary, and any changes directed by 

the Director to be made in the works shall be carried out by the person or the person’s successor or 

assignee at their own expense. R.S.O. 1990, c. O.40, s. 53 (3); 2010, c. 16, Sched. 7, s. 3 (11). 

(4), (5)  Repealed: 2010, c. 16, Sched. 7, s. 3 (12). 

Application 

(6.1)  This section does apply to sewage works described in clause (6) (a) if, 

(a) the sewage works have a design capacity in excess of 10,000 litres per day; 

(b) more than one sewage works is located on a lot or parcel of land and they have, in total, a 

design capacity in excess of 10,000 litres per day; or 

(c) the sewage works are not located wholly within the boundaries of the lot or parcel of land on 

which is located the residence or other building or facility served by the works. 1997, c. 30, 

Sched. B, s. 24 (2). 

 

For clarification purposes only, Part 8 of the Ontario Building Code also includes clarification on 

the permitted function and discharge of private sewage disposal systems, and under the OBC Act, 

all sewage systems must receive approval prior to use – including modifications or repairs. There 

are provisions under the MOE approval process to incorporate existing sewage works under a new 

Environmental Compliance Approval (ECA). The one ECA approach allows for easier review of 

existing operations and provides better abatement and compliance for monitoring. It is believed 

that by incorporating all sewage works under one approval, the cumulative effects on the 

environment are better captured and evaluated. 

 

As such, if the existing operation is merged with the newly proposed development project, it is 

recommended to incorporate all of the sewage works under one Environmental Compliance 

Approval (ECA).   
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PROPERTY CHARACTERISTICS AFFECTING SEWAGE 

SYSTEM DESIGN 

For large scale developments (>10,000 L/day), there are several key determinants which affect the 

designing of a sewage works servicing plan. Each represents a consideration for not only the design 

and technology of choice, but also affects the technical “construction” aspects of the final system. 

Each consideration is outlined below and the influences on the final design are highlighted for 

clarity of the final recommendations. 

 

A) SURFACE WATER DRAINAGE 

 

It is critical to ensure that storm water drainage does not negatively affect a sewage works 

operation, and there are limitations to areas with excessive slope (>25%) that define suitable site 

locations. As discussed later in the report, it is recognized that effluent loading on a property will 

result in an effluent plume that will migrate with the topography as part of the effluent attenuation 

zone.  

 

The property under review has a relative slope differential of approximately of 2 meters differential 

on the lower plateau from the rear towards the lake shore, with a pronounced elevation difference 

to the plateau south of the existing trailer park. This bluff will be modified to permit the expanded 

trailer sites along the lower portion of the development, and all effluent from the existing trailer 

park/cabins will be pumped to the upper plateau. Care to ensure that a drainage “swale” is not 

created with the installation of pressure lines/utilities to the upper plateaus is paramount to 

preventing excessive surface waters from being directed to the lower area. 

 

Utilizing a Garmin 60C GPS unit, the elevation variation between the existing occupancies of the 

park, Phase 1, and that of the location of the proposed new Phase 2 - 38 sites is approximately 30 

meters (90’). As mentioned earlier, the location of the new 38 campsites will be along the edge of 

the upper plateau overlooking the waterway and existing development down below. 

 

Figure 2: Topographical Layout of Lovesick Lake Beach Park  
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The section of the property located above the ridge, which consists of approximately 20 acres of 

undeveloped wooden area, has a marginal 0.3 m (1’) slope which begins at approximately two-

hundred and twenty-five (225) feet from the ridge. Care to observe the slope of the existing area 

is critical to determining the resulting effluent plume if poor soils are encountered in the soils 

assessment. 

 

B) SOILS ASSESSMENT 

 

Since the primary focus of the assessment will be the utilization of soil for the final receiver of the 

wastewater stream, the subsurface soil conditions of the site must be verified. To better understand 

the geology of the region, the Bright, E.G. 1988: Precambrian Geology of the Burleigh Falls Area, 

Peterborough County, Southern Ontario; Ontario Geological Survey, was reviewed. For projects 

of significance, it is typically required that some methodology for evaluating aggregate resources 

potential be included, to ensure that significant aggregate resources are not impaired.  

 

The following excerpts better define the nature of soils and geology of the area: 

 

North of Pigeon and Stoney Lakes, which form part of theTrent-Severn Drainage systems, the regions of 

lowest elevation underlain by Precambrian rocks occur immediately east and west of the Burleigh Dome. 

To the east of this dome the broad EelsCreek-Jack Creek drainage basin is underlain predominantly by 

marble. This region of poorly exposed bedrock averages about 280m above sea level. To the west of the 

Burleigh Dome, the muchnarrower Mississauga-Squaw River drainage system is underlain mainly by 

metavolcanic rocks. Bedrock exposure is better than in regions underlain by marble and the average 

elevation is about 300 m above sea level . 

 

These two major drainage systems drain southward into the Trent-Severn River system which in this area 

marks the sinuous boundary between the flat-lying Paleozoic rocks and the crystalline rocks of the 

Precambrian Shield. 

 

In the map-area, the Paleozoic-Precambrian boundary extends from Pigeon Lake on the west 

through, or slightly north of, Lower Buckhorn Lake, Lovesick Lake, Clear Lake and Stoney Lake. 

North of these lakes flat-lying Paleozoic rocks, in places, occur as discrete outliers ranging in size 

from a few hundred square metres to more than 15 km2. 

 

The glacial deposits within the map-area are probably Wisconsinan in age. Striae and associated 

ice-flow features indicate ice movement of about 19 0 west of south over the region (Henderson 
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1973). Thin discontinuous deposits of silty to sandy and locally stoney till overlie the Precambrian 

bedrock along the flanks of hills above an elevation of about 330m above sea level, 

particularly the large areas of exposed bedrock that occur in the region of the Burleigh Dome. 

Below this elevation, most of the area is underlain by glaciofluvial sand and gravelly sand which, 

in places, are interstratified with ground morrain material. 

 

In the eastern part of the area the marbles to the west of the Burleigh Dome are blanketed by thick 

glaciofluvial outwash sand deposits. Recent sand and silt deposits occur along large lakes and 

river systems. Small bog and swamp deposits are locally common. 

 

The Simcoe Group, which in the map area consists of, in ascending order, the Gull River 

Formation and the Bobcaygeon Formation, makes up more than 90 percent of the exposed 

Paleozoic strata. The Gull River Formation, the main unit in the outliers, consists of pale grey to 

pale and medium brown and brown-grey lithographic limestones. The best exposure of the 

formation occurs in the outlier near Woodview along Highway 28, east of Burleigh Falls. 

 

The Bobcaygeon Formation forms the main Paleozoic unit southof the Paleozoic-Precambrian 

boundary in the Burleigh Falls area. It consists of a lower unit of predominantly fine- to medium-

grained, fossili ferous, grey to brown limestone and an upper unit of fine- to medium-grained, 

brown, bioclastic limestone. The formation is exposed at several places along Highway 36 near 

Buckhorn. 

 

A review of the Ontario Geological Survey Aggregate Resources Inventory Paper 15 

AGGREGATE RESOURCES INVENTORY OF SMITH TOWNSHIP PETERBOROUGH COUNTY 

SOUTHERN ONTARIO by Staff of the Engineering and Terrain Geology Section Ontario 

Geological Survey 1980  further defines the geology of Smith Township as: 

 

The physiography and distribution of unconsolidated sediments, including the sand and gravel 

deposits shown on Map l, are the result of glacial activity which took place in the Late Wisconsinan 

Stage of the Pleistocene Epoch. This period of time, which lasted from approximately 23 000 to 

12 500 years ago, was marked by the repeated advance and melting back of massive, continental 

ice sheets. 

 

Smith Township is characterized, especially in the south, by many drumlin forms occurring singly 

or in groups and orientated in a south west-northeast direction. Possible sand and gravel 

resources derived from drumlins are of minor importance in the township. The till which forms the 

drumlins and the till plain consists of unsorted sand, silt and stones. It is of little value as an 

aggregate source because of the excessive fines content. The till plain forms a thin veneer over 

bedrock throughout much of Smith Township, except in the extreme southern portions of the area. 
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Figure 3: Bobcaygeon Formation – Smith Twp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As evidenced during the site evaluation, the subject lot is located in the northern edge of the 

Bobcaygeon Formation, and there are areas of exposed limestone. Given there are no significant 

aggregate resources identified in the immediate region, no further evaluation of aggregate potential 

or resource inventory is anticipated for the subject property. 

 

As alluded to earlier, the most common method for sewage treatment and disposal is the subsurface 

route. Most treatment technologies and final product disposal are based on the recognized merits 

of soil (or fill) to contain the effluent in a prescribed manner and provide the necessary treatment 

processes inherent with soil. By exposing the partially treated effluent to aerated soils, the effluent 

stream undergoes biological treatment when naturally occurring soil microbes digest the effluent 

organic content and microbes. There are chemical interactions whereby nutrients are converted 

and adsorbed to soils, and finally there is the physical treatment capabilities where organic matter 

is physically removed from the effluent stream by the natural filtering capabilities of soil particles. 

Over time, the development of a “biomat” at the effluent to soil interface from the biological 

processes can eventually clog the soil pores leading to hydraulic overloading of the system, and 

eventually system failure. 
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In accordance with direction from the MOE Policy, Procedure and Guidelines for Private Sewage 

System’s manual, and the Technical Branch Opinion – Requirements for Soil, any sewage system 

design and construction of sewage disposal systems must be based on sound principles of treatment 

and disposal while ensuring that the resulting effluent plume does not jeopardize the natural 

environment. 

 

Construction of raised sewage systems in areas of poor/marginal soil areas may meet the design 

parameters of the MOE (and/or Ontario Building Code), but the resulting effluent plume may not 

be adequately absorbed by the site soil resulting in a condition whereby the plume may move into 

nearby surface or groundwater supplies. To offset the risks posed by this type of condition, effluent 

objectives are typically established under the approval process to maximize the treatment 

capability of the technology prior to discharge. Sampling and monitoring programs can 

supplement the final installation and approval by formulating a performance record of the system 

once it is operational. 

 

The capacity of a soil absorption system to receive sewage over an extended period of time involves 

both the infiltrative and percolative capacity of the soil. Underlying an understanding of these two 

phenomena are the concepts of porosity - the percentage of the volume that is void space and 

perviousness - related to the size of the individual voids. The first of these measures the volumetric 

capacity of a saturated soil to hold a liquid; the second governs the rate at which the liquid passes 

through the system.  

 

Definitions of infiltrative and percolative capacity, and of permeability, are as follows:  

 

(a) INFILTRATIVE capacity is the rate at which a liquid will pass through the liquid-soil interface. 

If the liquid is sewage, a clogging layer will develop at this interface and, from a practical 

viewpoint, the infiltrative capacity will be the capacity of the clogging layer to pass the liquid into 

the soil.  

 

(b) PERCOLATIVE capacity is the rate at which the liquid moves through the soil once it has 

passed the liquid-soil interface. It measures the ability of the soil to transmit the liquid.  

 

(c) PERMEABILITY is characteristic of a soil. A liquid will be transmitted more readily through 

a soil of high permeability than through a soil of lower permeability.  

 

2 SOIL MOISTURE POTENTIAL  

 

(a) Soil permeability is not determined by the soil porosity but, rather, by the size, continuity, and 

tortuosity of the pores. A clayey soil is more porous than a sandy soil, yet the sandy soil will 

conduct much more water because it has larger, more continuous pores. Under natural drainage 

conditions, some pores in the soil are filled with water. The distribution of this water  

depends upon the characteristics of the pores, while its movement is determined by the relative 

energy status of the water. Water flows from points of higher energy to points of lower energy. The 

energy status is referred to as the moisture potential. 
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To construct a subsurface sewage works at Lovesick Lake Beach Resort, a review of the native 

soil conditions was completed as part of the site audit. To verify the various soil horizons on the 

property, test holes were dug in various locations on the property, and a probe was used to evaluate 

the depth of soils intermixed with the limestone.  

 

The test holes were both located on the top of the ridge. This part of the property is currently an 

undeveloped wooden area, which slowly slopes towards the north and northwest. This area was 

chosen for the soil samples because of the amount of space it offers and its distance from the other 

facilities and the lake. This area will most likely be the preferred location for the attenuation zone 

of the final effluent. The soils strata encountered were collected and submitted to Terraprobe Inc 

– Sudbury, for comparison under the Unified Soils Classification System (appended).  

 

In all, the soils found on site were typically classified as the same - SANDY  SILT / CLAY, trace 

gravel. The estimated permeability of the material was listed was 50 min/cm in the first test hole, 

and >50 min/cm, or poor permeability.  

 

Figure 4: Native Soils  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The depth of useable soils found at the site varied with the depth to bedrock. Bedrock was found 

at grade within portions of the property, and approximately 0.3 – 0.6 meters in portions of the 

northern edge (Phase 2 development zone) of the property before test hole refusal. The upper 

horizon soils were dry, well aerated and there was no evidence of groundwater found in any of the 

test holes dug.  

 
In all instances, the field work confirmed that the native soil conditions at the resort may not 

necessarily be suitable for subsurface disposal as overall depths are insufficient to support common 
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subsurface disposal design. Nonetheless, further review and manufacturing of a subsurface 

disposal system based on imported material may be used to facilitate construction of a disposal 

system. 

 

SEWAGE WASTE CHARACTERISTICS 

 

The operation of Lovesick Lake Beach Resort will be based on residential and non-residential 

occupancies as set out in the Ontario Building Code – Table 8.2.1.3 A & B. Similarly, the new 

proposed development will consist of human and greywater wastes from the new thirty-eight (38) 

trailer sites. Segregated, these wastes represent varying degrees of pathogenicity (illness causing 

capability) and each form (greywater versus blackwater) contains varying levels of organic and 

non-organic waste loading constituents.  

To achieve optimum treatment prior to disposal, the combined wastewater loading of the facility 

needs to be reviewed to ensure that the collective product is of “domestic strength”. Sewage 

sources which contain higher than normal amounts of organic matter, nutrients or biological load 

must be pre-treated to be effectively managed in many of today’s commercially available sewage 

treatment (technology) systems. Similarly, sewage wastes of predominantly “greywater” may not 

contain sufficient biological loading to promote the biological activity necessary to make a 

treatment process function. 

It is important to assess the nature of the waste product being generated as certain sewage treatment 

technologies require specific wastewater loadings to properly function. Where institutional or 

medical clinic wastes are encountered, the specific constituents of the waste product may require 

specialized treatment processes to adequately treat the wastes for optimum protection of surface 

and groundwater supplies. In certain instances the use of standard septic tank and leaching bed 

technology may not be suitable given the constituent loading of the waste product and the inability 

of the treatment process associated with a septic system. Similarly, systems of rudimentary 

treatment processes may not reduce specific nutrients or parameters of concern which may require 

greater spatial separation from sensitive receiving waters (ie. 300 m buffer to lakes or waterways). 

 

Many of the commercially available sewage works are listed in the Supplementary Guidelines of 

the Ontario Building Code (OBC), administered by the Ministry of Municipal Affairs & Housing 

(MMAH). Under the MMAH administration, technologies must make application to the Building 

Materials Evaluation Commission (BMEC) for approval prior to acceptance for use in the Province 

of Ontario. In addition, the MMAH has since invoked certification (BNQ) for all approved 

technologies to further safeguard consumers that the system performance is actually equivalent to 

the manufacturers claims. To better understand the concept of “domestic” sewage, the following 

Table illustrates the expected levels of constituents under this classification. 
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Table 5 – Typical Domestic Wastewater Characteristics from a Septic Tank 

Constituent Average Proportion (mg/L) 

Total Solids 800 

Suspended Solids 200 

Total Nitrogen 40 

Ammonia Nitrogen 25 

Nitrate Nitrogen 0.5 

Total Phosphate 15 

Biochemical Oxygen Demand (5 day) 200 

Adapted from 1997 Ontario Building Code – On-Site Sewage Systems Training Manual 

BEST MANAGEMENT PRACTICES 

Before moving forward with technology review and specific design criteria, it should be pointed 

out that there are a number of factors affecting the final design. Strict regulatory compliance with 

standards and regulations is only one part of the overall function of a private sewage system.  

Often overlooked, the application of Best Management Practices (BMP) can greatly assist in 

determining the best option for a specific need when assessing sewage treatment technologies. 

Long term monitoring needs to be coupled with desired treatment levels and on-going maintenance 

costs should be reviewed together to make a sound decision. In today’s environmentally sensitive 

climate, operators and developers need to carefully weigh all options and potential impacts before 

proceeding with expansions or development projects to avoid the backlash of an unforgiving 

public. Overtures to lake capacity or lake capacity studies are often  associated with “after the fact” 

reviews and assessments of the (potential) impacts of decisions made and the effects found today. 

In order to better understand the BMP process, one needs to consider Management Measures – 

operational plans – of any given technology or strategy, to allow for determination of the level and 

extent of treatment desired. Once the Management Options have been identified for a particular 

project, the desired outcome is usually matched to the most viable technology currently available. 

Keeping in mind as new and innovative systems are developed, systems of the past will often fall 

under the scrutiny of succeeding administrations, and therefore it is imperative that a 

rationalization of today’s decisions are documented and captured in any approvals or permits 

issued. 

As is highlighted in the preparation of this report, a sound rationalization of the options available 

and decision tree used to eliminate any hazard is critical to the final design. 
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MANAGEMENT MEASURES  

In an effort to improve the operational ability of any given sewage technology, there are various 

options available. The following highlights some of the more common approaches and are 

included for reference. 

Chemical Additive Restrictions: Organic solvents can be used as septic system cleaners and 

sometimes as substitutes for sludge pumping; however there is little evidence that such cleaners 

perform any of the advertised functions. Instead they can exterminate useful microbes resulting in 

increased discharge of pollutants. In addition, the chemicals themselves, halogenated and aromatic 

hydrocarbons, can easily contaminate receiving wate rs and common cleaner constituents are listed 

with USEPA as priority pollutants. Restrictions on the use of these additives can preclude further 

exacerbation of poor system function (USEPA, 1993). Additive restrictions are most effective 

when used as part of a BMP system which involves other source reduction practices such as 

phosphate bans and use of low-volume plumbing fixtures, as well as imitative BMPs such as 

upgrading and maintenance. Signs alerting users to avoiding adding any chemical additives works 

well with the second approach to mitigating future problems. 

Education: Many of the problems associated with improper use of septic systems may be 

attributed to lack of user knowledge on operation and maintenance. Educational materials for 

homeowners/operators and training courses for installers and inspectors can reduce the incidence 

of pollution from these widespread and commonly used pollution control devices. Education is 

most effective when used as part of a BMP system which involves other source reduction practices 

such as phosphate bans and use of low-volume plumbing fixtures, as well as mitigative BMPs such 

as upgrading and maintenance. By incorporating monitoring and reporting requirements into 

Approvals, the MOECC in conjunction with carefully prepared and thorough proposals will ensure 

that education of users of new and alternative technologies will increase their understanding and 

appreciation for on-site waste disposal.  

Audits and assessments by qualified and experienced trades people, and development of reports 

such as this Private Services Options Assessment are good educational strategies aimed at 

improving user awareness and appropriateness of specific technologies for specific requirements.  

Inspection and Maintenance: The likelihood of system failure necessitates regular inspections. 

Homeowners and operators can be provided with educational materials and can serve as monitors 

of their own systems. Provincial and local governments have also developed inspection programs. 

A lower-cost, if less certain, alternative is for local governments to mail out printed reminders to 

owners informing them that inspection and perhaps maintenance is due for their systems. Some 

jurisdictions include such reminders on tax statements (Gordon, 1989). Utilities or other agencies 

can often be utilized at less expense for such a program. At a minimum, requirements should be 

established for inspection during change of property ownership.  

Septic tanks require pumping to remove accumulating sludge approximately every 3 to 5 years. 

The frequency can vary depending on tank size, system size and usage, and garbage disposal use. 

Failure to remove sludge periodically will result in reduced tank settling capacity and eventual 

overloading of the soil absorption system, which is more expensive to remedy. Maintenance can 



  PRIVATE SERVICES OPTIONS ASSESSMENT 
  Lovesick Lake Beach Resort  
 

19 | P a g e  
 

be required through contracts, operating permits, and local ordinances/utility management. Local 

governments can issue renewable operating permits that require users either to have a contract with 

an authorized inspection/maintenance professional or to demonstrate that inspection and 

maintenance procedures have been performed on a periodic basis (Gordon, 1989). Permit fees can 

be assessed to cover the program costs. Inspection and maintenance are more effective when used 

as parts of a BMP system which involves source reduction through elimination of garbage 

disposals and use of low-volume plumbing fixtures.  

Under current approval formulations being issued by the Ministry of Environment, the requirement 

for continual system monitoring and reporting is typical, which in essence satisfies the intent of 

regular inspection. Any deficiencies or operational difficulties must be recorded and reported in 

maintenance manuals to allow for periodic review and assessment.  

Phosphate Detergent Restrictions: Conventional septic systems are usually very effective at 

removing phosphorus. However, certain soil conditions combined with close proximity to 

sensitive surface waters can result in phosphorus pollutant loading. If such conditions are 

sufficiently prevalent within areas of concern, restrictions or bans on the use of detergents 

containing phosphate can be implemented. Eliminating phosphates from detergent can reduce 

phosphorus loads to septic systems by 40 to 50 percent (USEPA, 1980). Phosphate restrictions are 

most effective when used as part of a BMP system which involves other source reduction practices 

such as elimination of garbage disposals and use of low-volume plumbing fixtures, as well as 

mitigative BMPs such as upgrading and maintenance.  

Water Meters/Consumption Records: One of the key elements to any successful on-site sewage 

works monitoring program is the ability to assess the volume (amount) of waste being generated 

and how much needs to be treated. Although average daily design sewage flows are found in MOE 

guidelines and the Ontario Building Code, these volumes typically represent enhanced average 

flows. By installing a water meter on the water system (or multiple meters for multiple buildings), 

one can accurately assess the volume of water used at the facility and compare it to the original 

design flow volumes.  

Periodic review of water meters is also a handy means to check for leaking plumbing fixtures or 

water distribution lines. We strongly encourage the operator of the Lovesick Lake Beach Resort 

to equip the water systems with water meter(s) and to record the readings daily for future reference. 

Similarly, any new water system servicing the new development should also be equipped with a 

functioning water meter and the values recorded annually. 

It should be duly noted that where centralized sewage works are designed and constructed, there 

have been occasions where the water consumption records have verified less than approved 

DDSF’s for an operation, which technically warrants approval for additional occupancies (ie. more 

trailer sites) given the performance of the centralized system will not be jeopardized if properly 

designed, installed, operated and maintained. 
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STRUCTURAL MEASURES 

When applicable Management Measures have been reviewed, an alternative to improved 

performance of any on-site wastewater system is the actual design and operating components. 

These Structural Measures differentiate between the more simplistic and the evolving complicated 

choices in wastewater treatment facing today’s consumer. 

Denitrification Systems: Even properly functioning conventional septic systems are not effective 

at removing nitrogen. In areas where nitrogen is a problem pollutant, existing conventional systems 

should be retrofitted to provide for nitrogen removal through effective linking of aerobic and 

anaerobic transformation processes. Systems such as sand filters and constructed wetlands have 

been shown to remove over 50 percent of the total nitrogen from septic tank effluent (USEPA, 

1993). Denitrification systems are most effective when used as part of a BMP system which 

involves source reduction through elimination of garbage disposals and use of low-volume 

plumbing fixtures.  

Floating Aquatic Plant (Aquaculture) Systems: Constructed shallow (generally < 3 ft.) pond 

systems using floating aquatic plants in the treatment of industrial or domestic wastewater. 

Wastewater is treated principally by bacterial metabolism and physical sedimentation. The plants 

take up nutrients through their roots but perform little actual treatment themselves, serving instead 

as an excellent substrate for microbial biomass which provides significant treatment (Reed et al., 

1987). The water hyacinth Eichornia crassipes has been studied extensively for use in these 

systems. The major advantages are their extensive root systems and rapid growth rate. Their major 

limiting feature is cold temperature sensitivity, confining its use to the southern states.  

Other species, such as pennywort (Hydrocotyle umbellata) and duckweed (Lemna spp., Spirodela 

spp., Wolffia spp.), have greater cold tolerances than hyacinths and have also been used in these 

systems (USEPA, 1988). These systems can provide effective secondary wastewater treatment or 

nutrient removal, depending on organic loading rate. They have been used most often for either 

removing algae from oxidation pond effluents or for nutrient removal following secondary 

treatment. The predominant mechanism for nitrogen removal is nitrification-denitrification, while 

phosphorus is removed through plant uptake, microbial immobilization into detritus plant tissue, 

and retention by sediments.  

Nitrogen and phosphorus removal by the plants is achieved only with frequent harvesting. Periodic 

removal of accumulated sludge is required. Where anaerobically generated hydrogen sulfide odor 

and mosquito breeding are problematic, design modifications such as step-feeding of inflows, 

recycling of effluent, supplemental aeration, and frequent harvesting of plants are effective. 

Aquatic plant treatment systems are most effective as part of a BMP system in which they perform 

the role of secondary, advanced secondary, or tertiary wastewater treatment (USEPA, 1988).  

Given the sensitivity of this technology to cold climate and limitations on operation, this 

technology is not suited for this development, however, it does illustrate the potential to enhance 

the functionality of the ponds with aquatic specifies designed to enhance the riparian area of the 

wetlands, with potential net benefits to improved surface water quality. 
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Upgrade or Replacement of Failing Systems: Replacement of old, inadequate systems and repair 

of failing ones is an integral part of an onsite wastewater management program. Common repairs 

include refitting the onsite system with new inflows and outlets, creating an alternative drain field, 

or the use of other alternative technologies. Replacement of the entire system may be required 

where the original one was inadequate, improperly constructed or installed, or where the system 

does not respond to corrective measures.  

Local governments and other programs can facilitate remedial measures on an ongoing basis by 

providing technical assistance to owners, an approved roster of repair professionals, a complaint 

response system, and financial assistance to low income households for performing the necessary 

repairs (Gordon, 1989).  

A number of alternative technologies are available for upgrading or replacing a failing system 

Gordon, 1989; USEPA, 1993). These include mound or fill systems, sand filters, pressure 

distribution or constructed wetland systems. Descriptions of these alternatives are given below. 

Upgrading or replacement is more effective when used as part of a BMP system which involves 

source reduction through elimination of garbage disposals and use of low-volume plumbing 

fixtures (Jarrett et al., 1985).  

Alternating Bed Systems: Improper function is usually associated with the soil absorption field. 

The most common reason for failure of the absorption field is hydraulic overload. One retrofitting 

option involves construction of a backup absorption field, with the ability to route septic tank 

effluent to either field. The backup field is used while the primary field is rested and allowed to 

recover through biological activity. Fields are typically alternated every 6 to 12 months.  

For seasonal operations, the necessity of alternating disposal fields is minimized by the built in 

rest period during infrequent use and winter season shut down. The biological treatment processes 

associated with waste management systems will continue for as long as there is a food source for 

the microorganisms. Once depleted, the system will slow to “hibernate” until rejuvenated with the 

following season startup.  

Mound (Fill) Systems: This is the most widely used alternative in some areas (Gordon, 1989), 

and involves the use of sand or other material to create an artificial drain field when the original 

soil is inadequate or unsuitable for treatment and/or drainage. Effluent flows from the septic tank 

to a pump tank, from which it is pressure-distributed uniformly up into perforated pipes embedded 

in the fill, which is mounded above the original soil. The mounded soil serves as the absorption 

field.  

Pressure Distribution (Low Pressure Pipe) Systems: A storage tank and pump can be installed 

after the septic tank to more evenly distribute the septic tank effluent. More even distribution 

results in better treatment than the conventional gravity distribution method for a retrofitted system 

or the same treatment within a shallower soil for a new system.  

In Ontario, the use of shallow buried trenches in conjunction with tertiary treatment systems is an 

effective alternative for sites with poor soil conditions. Typical septic leaching beds are restricted 
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to soils with a percolation rate between 1 min/cm and 50 min/cm, but, with tertiary treatment, 

shallow buried trenches are permitted in dense clay soils with a percolation rate up to 125 min/cm. 

Sand Filters: Several types of sand filters exist. Like mound systems, the sand filter takes effluent 

from an existing septic tank. In the intermittent sand filter, septic tank effluent is intermittently 

applied to the top of a sand bed, collected by under drains at the bottom of the bed, and piped into 

a soil absorption field. In the recirculating sand filter, a portion of the sand filter effluent is 

recirculated to achieve more treatment, and the sand is replaced on a periodic basis (Gordon, 1989). 

For the typical sand filter bed, the filter media is controlled by gradation limits set out in regulation. 

Constructed Wetlands: Interest has steadily increased over the last two decades in the use of 

natural physical, biological, and chemical aquatic processes for the treatment of polluted waters. 

This interest has been driven by growing recognition of the natural treatment functions performed 

by wetlands and aquatic plants, by the escalating costs of conventional treatment methods, and by 

a growing appreciation for the potential ancillary benefits provided by such systems. Aquatic 

treatment systems have been divided into natural wetlands, constructed wetlands, and aquatic plant 

systems (USEPA, 1988). Of the three types, constructed wetlands have received the greatest 

attention for treatment of point source pollution. Constructed wetlands are a subset of created 

wetlands designed and developed specifically for water treatment (Fields, 1993). They have been 

further defined as:  

engineered systems designed to simulate natural wetlands to exploit the water purification 

functional value for human use and benefits. Constructed wetlands consist of former 

upland environments that have been modified to create poorly drained soils and wetlands 

flora and fauna for the primary purpose of contaminant or pollutant removal from 

wastewaters or runoff (Hammer, 1992). 

Constructed wetlands as defined here are not typically intended to replace all of the functions of 

natural wetlands, but to serve as do other water quality BMPs to minimize point source and 

nonpoint source pollution prior to its entry into streams, natural wetlands, and other receiving 

waters.  

 

While costs can vary significantly, constructed wetlands have successfully provided these 

functions at lower cost than conventional wastewater treatment options. They do, however, 

typically require significantly more land than conventional wastewater treatment facilities. The 

major costs are associated with pre-treatment, pumping and transmission of water to the site, 

distribution within the site, earthwork, possible impermeable liner, and land costs (USEPA, 1988).  

Constructed wetlands for wastewater treatment are most effective as part of a BMP system which 

includes pre-treatment of waste flows to reduce suspended solids and sediments, lowering BOD 

levels to manageable levels. Constructed wetlands can provide secondary treatment as well as 

nutrient removal under low loading rates, but should be followed by other means of tertiary 

treatment if high loading rates are anticipated.  
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Packaged Treatment Plants: Designed to function on a smaller scale in comparison to large scale 

municipal treatment plants, the packaged waste water treatment plant can encompass a smaller 

area and can be furnished with effluent polishing systems to permit direct discharge to surface 

water bodies. These plants often make use of aeration for Biological Oxygen Demand (BOD) 

control and bacterial treatment for polishing, but disinfection and filtration of the final product is 

required under standards prescribing direct discharge.  

 

Drawbacks to the packaged treatment plant include higher up front capital costs and long term 

operating expenses. In some instances, specially trained operators are necessary to maintain the 

level of treatment. Designed for specific parameters, difficulties in adjustment for fluctuating 

sewage flows and variable concentrations may produce periodic operational difficulties. Care to 

identify the wastewater strength and buffer for periodic surge (peak) flows is critical for uniform 

performance of a centralized treatment plant. 

 

Benefits of the packaged sewage treatment plant are variable treatment levels and confined area 

requirements. Designed to function for a specific daily sewage flow, the packaged treatment plant 

can be tailored to specific installations and applications. 

 

SUMMARY 

 

Although BMP’s are in themselves not the final answer, there are considerations which affect the 

final system of choice for this development. The following considerations are highlighted for 

review: 

• Existing operation is currently serviced by multiple sewage works – no centralized 

treatment process or disposal system to render the operational self reliant. 

• Initial review would indicate that the existing Class 5 sewage works are in 

operational condition, but the ongoing maintenance can be costly. 

• Replacement system(s) should produce high quality effluent but be passive – no 

licensing or training requirement – operator classification 

• Site has electrical service infrastructure available.  

• Existing operation represents significant investment and expansion requires careful 

review to ensure adequate services and to offset capital costs of project. 

• There exists a potential to supplement primary treatment (ie. Septic tanks) with 

secondary or tertiary treatment processes for an improved overall design to permit 

conversion of the wastewater treatment processes to a centralized system. 

• Strategies such as use of low flow plumbing fixtures, phosphate reduced 

soaps/detergents and other measures aimed at reducing wastewater flows is critical 

to ensuring long term effectiveness. 

 

To move forward with our final recommendation for a design, the following review of sewage 

treatment technologies is included to achieve the aforementioned strategy. 
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EXISTING SEWAGE SYSTEM ASSESSMENT 

 

At this time, there are two (2) different types of sewage systems at Lovesick Lake Beach Resort, 

the Class 4 – septic tank and leaching bed, and Class 5 – holding tank. Each system services a 

specific segment of the facility. 

 
Office (302):  The office/cabin includes a one (1) bedroom unit with a Class 4 sewage works 

installed at an undetermined date. The 4,500 L septic tank is located adjacent to the 

building and is connected to a 60 m (200’) leaching bed. There is one tree growing 

atop the existing leaching bed which must be removed to prevent root damage to 

the distribution system. 

 

Although the owner did not complain of any difficulties with this system, the 

operational condition of the system based on the office occupancy should not be 

detrimental. 

 

Cabin (A12): The cottage adjacent to Office is serviced by a 9,000 L concrete tank equipped with 

a raw sewage pump. Most likely originally installed as a holding tank, the unit has 

since been modified into a raw sewage lift station and is connected to the Class 4 

sewage works servicing the office. The accumulative sewage loading of the cottage 

and office building is: 

  Office: 2 employees @ 75 L/person/8 hr. shift  = 150 L 

  Cottage: 1 bedroom, <20 FU, <200 m²  = 750 L 

  Cottage: 2 bedrooms, <20 FU, <200 m²  = 1,100 L 

  DDSF: 2,000 L/day 

  Prescribed Septic Tank Capacity: 2 x Q = 2 x 2,000  = 4,000 L  

  Existing Septic Tank Capacity:   = 4,500 L 
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  Prescribed Leaching Bed: QT/200 = 2,000(5)/200 = 50 m 

  Existing Leaching Bed:    = 60 m 

 

Therefore, based on the prescriptive requirements of the Ontario Building Code, 

the continued operation of the office building and Cottage 1 on the existing Class 

4 sewage works is permissible. Formalization of this servicing arrangement can be 

incorporated into the formal ECA application and a performance assessment of the 

system can be completed prior to application.  

 

Cottage (B11): The three (3) bedroom cottage is connected to a raw sewage lift station that directs 

the wastewater to the Class 5 – holding tanks – located adjacent to the roadway.  

 

Lakeside Sites: Services to the ten (10) Park Model Unit trailers (sites B1-B10) as well as eleven 

(11) additional PMU’s  and seven (7) trailers (sites L12 to L29) is to an existing 

collector system and raw sewage lift station that directs the wastewater to the 

existing Class 5 – holding tanks – (3 x 5,000 g tanks)– located adjacent to the 

roadway. 

 

Peninsula sites: The remaining eleven sites, which consist of ten (10) travel trailers and one (1) 

PMU (sites A1-A5 and C6 to C11) situated the peninsula at the east of the property 

are interconnected to a collector piping system which connects the units to the 

existing Class 5 – holding tanks – situated alongside the roadway. The Class 5 

sewage works consists of two (2) 11,400 L (2,500 g) concrete holding tanks – 

interconnected. The wastewater is periodically emptied by a licensed septage hauler 

for disposal off site. 

 

Initial observations of the existing sewage systems at the resort failed to locate any deficiencies or 

problems, however, the configuration relying on Class 5 – holding tanks – represents a significant 

ongoing capital expenditure in maintaining and removing the wastewater from the property. In 

addition, there is a small comfort station equipped with a toilet, sink and laundry machine that 

generates additional greywater flow at the resort. There is a raw sewage lift station that directs the 

wastewater from the comfort station to the holding tanks. 

 

Based on these considerations, the following desired outcomes were identified by the owner: 

 

• Identify potential solutions to the on-site waste water disposal, and 

• Assess if there are options for improving the treatment level of the existing sewage 

systems, or identify plausible considerations to incorporating the existing 

infrastructure to a new centralized sewage works utilizing disposal on site. 
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Now that the limitations to designing a replacement sewage system have been reviewed and 

assessed, the next hurdle in the process is finding the most appropriate technology for the 

requirements of the facility. To eliminate any concerns with regards to the “best” suited 

technology, inclusion of the Best Management Practices already presented are included in 

assessing the available options for consideration.  

 

FUTURE SEWAGE WORKS - OPTIONS FOR CONSIDERATION 

 

Figure 5: Typical Sewage System Components 

 

 

 

 

 

 

 

 

 

 

 

Often overlooked, it is important for the proponent to understand the concern of adequate sewage 

treatment as regulated by the Ministry of Environment and Climate Change (MOECC). The single 

leading emphasis of on-site sewage disposal and regulation is the protection of the natural 

environment and minimizing the risks of disease and illness associated with sewage and sewage 

wastes.  

 

In order to understand the nature of disease and sewage, one needs to understand that typical 

sewage consists of 99.9% liquid, and 0.1% solids. Half of these solids are biodegradable organic 

matter, and the remaining half is made up of inorganic material such as grit and sand. Mixed in 

with this material are bacteria, viruses, and parasites, which all warm blooded mammals (including 

humans) can excrete. Not all organisms discharged in sewage can cause illness, but in sufficient 

quantities, certain organisms can infect humans (ie. E. coli bacteria). 
 

The disease causing organisms (pathogens) are transported by the liquid component of sewage and 

can readily spread within water tables (aquifers), water bodies (lakes and streams) or by vectors 

(rats, flies or insects). While certain bacteria do not survive long outside the host body, certain 

types of bacteria can be present for extended periods. When exposed to these pathogenic 

organisms, the organisms attack the immune system of the new host, and can result in illness, 

disease (hepatitis) or death. 
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Pathogens have individual life cycles, which vary in length. For some, this includes 

a non-host period, or saprophytic stage, where it remains viable after exiting from its host and the 

probability is good that it could infect another host. At this stage, the pathogen is vulnerable to dis-

infection or other destruction methods which limit the risk of transmission. Most pathogens do not 

survive long outside the human host, but there are environments such as in warm water, where 

these pathogens can remain viable (living) for extended periods of time (See Table 4). 

Transmission of pathogenic organisms from one host to the next occurs in any number of ways, 

but the most common are: 

 

 Direct contact with excreta or feces 

 Eating (ingesting) feces contaminated foods 

 Drinking feces contaminated water 

 Wash water from bathing or laundry of infected persons 

 In-direct transmission, where birds, rats, flies (vectors) pick up the 

contaminated material and transport it on food or drink intended for human 

consumption. 

 

Table 6: Typical Pathogen Survival Rates @ 20° to 30° C in Various Environments 

PATHOGEN FRESHWATER &  SURVIVAL TIME IN DAYS 

  WASTEWATER   CROPS   SOILS 

Bacteria: 

Feacal Coliforms   <60 but usually <30  <30 but usually <15  <120 but usually <50  

Salmonella  <60 but usually <30  <30 but usually <15  <120 but usually <50  

Shigella  <30 but usually <10  10 but usually <5         <120 butusually <50  

Vibrio Cholera <30 but usually <10    <5 but usually <2  <120 but usually <50  

Viruses:  

Enteroviruses <120 but usually  <50 <60 but usually <15  <100 but usually <20  

Protozoa: 

E. histolytica <120 but usually <15 <10 but usually <2 <20 but usually <10  

* Adapted from Feachem et al. (1983) 

 

By controlling the mode of transmission, the likelihood of illness can be reduced. When assessing 

many of today’s gastrointestinal illnesses, the transmission route is often described as being “fecal-

oral.” This again signifies the obvious, illness caused from sewage contamination via ingestion. 

Whether direct or in-direct transmission, the pathogenic organisms present in human (and animal) 

feces can survive for long enough periods of time to remain viable (capable of causing illness).  
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With increased public awareness of the risks of illness or disease from human wastes, proper 

construction practices for new sewage systems and monitoring and maintenance of existing 

sewage systems can effectively control the risk of illness from sewage. Regulatory agencies and 

municipal entities are continually approaching hazard prevention and wastewater management 

through more laws and increased accountability. Many of today’s approvals include provisions for 

monitoring and reporting to ensure that users of large scale sewage works don’t endanger natural 

water supplies or the environment. 

To move forward with the design of a large-scale sewage works, the various components available 

for consideration must be reviewed and vetted for applicability. In some instances, primary 

treatment and disposal are suitable if there is ample area available and effluent attenuation is not a 

concern. In other circumstances, property area may be limited, and additional enhanced treatment 

is required if a sensitive receiver or concern is identified by the respective provincial ministries. 

Elevated background pollutants in surface or groundwater supplies may require that a particular 

project include advanced treatment processes to minimize further degradation of the water supply.  

These considerations are often developed with technical review and assessment of the 

environmental considerations and may represent a significant capital expenditure to a development 

project. 

A) DESIRED TREATMENT LEVEL 

In all circumstances, the wastewater flow from any operation must be captured and managed in 

some type of vessel, tank or containment system. Settling tanks, pump chambers or collector piping 

are all methods of wastewater collection, storage and conveyance. Gravity or mechanical pumps 

are methods to transport and move the wastewater stream from one location to another, and each 

method has its own specific considerations and influences on the final design. 

To maximize the extent of treatment from a sewage works, the extent of treatment desired begins 

with the collection and storage of the wastewater. Basic biological digestion of wastewater is 

commonly referred as “Primary” treatment, and improved aeration, biological digestion or 

enhanced design can provide “Secondary” or “Tertiary” treatment levels. In some instances, a 

combination of treatment outcomes can be included to achieve denitrification or nutrient control. 

A.1) Primary Treatment 

 

By far the most common treatment unit in use for on-site sewage disposal is the septic tank. In a 

septic tank, all of the sewage wastes generated (greywater and blackwater) are collected in the 

same tank. The sewage flow is slowed down by the use of specific size (volume) tank, equipped 

with two chambers. Inlet and outlet baffles and a center partition (thus making it a two 
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compartment tank) help to deflect the sewage flow in the tank and improve circulation of the 

sewage in the unit. 

 

Once the sewage flow is slowed down, gravity allows the solids to settle to the bottom of the tank 

forming the sludge, and retention time allows the lighter materials (greases, tissue, cooking oils, 

fats) to float to the surface forming a scum layer. The scum layer prevents oxygen from affecting 

the sewage contained in the tank, therefore only allowing anaerobic bacteria to begin the 

decomposition of the sewage. 

 

Figure 6: TYPICAL SEPTIC TANK  

 

 

 

 

 

 

 

This treatment process of the septic tank is referred to as primary treatment since there is no other 

process involved except for natural decomposition and time. The anaerobic digestion of the septic 

tank creates noxious gases, some of which can be potentially fatal or hazardous. Certain gases such 

as methane are combustible and may cause an explosion if exposed to a spark or flame. For this 

reason, entry into septic tanks is prohibited unless proper safety precautions are followed. Under 

the Occupational Health & Safety Act, specific requirements for entry into confined spaces have 

been developed which are not elaborated upon as part of this assessment. Suffice it to remind users 

of septic systems to never enter a septic tank. 

 

In order to optimize the treatment process of the septic tank, it is important that the sewage remain 

in the tank long enough to permit separation of solids from the liquids.  In order to affect the 

retention time, the septic tank size is determined by the anticipated daily sewage flow (Q) obtained 

from the Ontario Building Code (or MOE manual).  

 

Different occupancies of different buildings will affect the type and amount of sewage that is 

generated over the course of an average day (ie. small 2 bedroom cottage versus a 100 seat 

restaurant). The daily sewage flow (Q) relates to how much sewage will be entering the septic tank 

over the course of one (24 hr) day.  

 

Under current standards set out in the Ontario Building Code, the minimum septic tank capacity 

in Ontario is 3,600 litres (800 gallons). 

 

To Leaching 
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From Source 

Scum Layer 
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A.2) Secondary Treatment 

 

Where improved effluent (liquid waste discharge from a treatment unit) is desired, there are 

secondary or tertiary treatment units approved for use under the Ontario Building Code and 

Ministry of Environment Guidelines.  

 

Secondary treatment units typically include the addition of oxygen to the treatment tank (ie. Roto 

Disk). Different mechanisms can be incorporated into a secondary treatment unit device such as 

rotating contact plates or biomass media, oxygen diffusers or air pumps.  

By adding oxygen to the sewage, the anaerobic bacteria are replaced with aerobic bacteria thus 

providing a more efficient breakdown process of the sewage. In some instances, the oxygenation 

of the effluent is assisted with other forms of treatment after it exits the septic tank, providing an 

increased level of treatment prior to discharge (ie. Ecoflo Biofilter, constructed wetlands, etc.).  

 

These advanced treatment methods can achieve tertiary quality effluent, significantly improved 

waste effluent from primary or secondary treatment processes. 

 

Table 7 – Secondary & Tertiary Treatment Levels 

Parameter Secondary Effluent Tertiary Effluent 

BOD5 40 15 

CBOD5 30 10 

Suspended Solids 30 10 

Table 8.6.2.2.A – Ontario Building Code 

In some instances, chemical processes are included in the design of the unit to provide a tertiary 

quality effluent. Under provisions of the Ontario Building Code, various treatment units are 

approved by the Building Materials Evaluation Committee (BMEC) as being secondary or tertiary.  

Since the Ministry of Environment requirements provide the framework for the requirements of 

the Ontario Building Code, it is not uncommon for one Ministry to rely upon the other for 

evaluating developing technologies. Under the MOE approval process, the use of secondary 

treatment units requires a detailed assessment by the designer to establish the merits of the chosen 

technology.  

OPTIONS FOR NEW DEVELOPMENT 

In conducting a review of this nature, it is typically preferable to compare the new sewage works 

along the same design criteria as existing systems or commonly commercially available 

technologies. Of the technologies available, the most common systems rely on the traditional septic 

tank for initial processing of the sewage wastes.  
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1. SEPTIC TANK(S) 

 

Since the proposed operation will include separate facilities and segmented services, the options 

for septic tanks are either combined or individual. In assessing the site conditions, it was noted that 

the occupancies (sources) are to be spread across the property at varying elevations, favoring the 

segmented concept with possible centralized disposal.  

 

SEPTIC TANK FORMULA’S 

 

Ontario Building Code 

 

There are several key methods for identifying adequate capacities for septic tanks. Under the 

Ontario Building Code, for residential occupancies, the septic tank capacity can be determined by 

doubling the daily design sewage flow (2xQ), and for non-residential, it would be three times the 

daily design sewage flow (3xQ). Under the MOE manual, calculating septic tank capacity can be 

derived by the formula V = 4,500 + (0.75 x Q) where V = volume in litres, and Q represents the 

DDSF. The applicability of either method is valid, and either method will be used in this 

evaluation.  

 

1st Phase:   Q = 28,275 L/day (22 PMU + 17 Trailers + Cabins) 

Prescribed Septic Tank Capacity – OBC Formula 

= 3 x Q 

= 3 x 28,275 

= 84,825 Liters (18,659 gallons)  

 

Ministry of Environment 

 

In accordance with the M.O.E. manual, the size of the septic tank volume for daily sewage flows 

(Q) greater than 3,600 L/day can be calculated by: 

 

V  = 4,500 + (0.75 x Q)    Where:  V = volume in liters   

    Q = daily design sewage flow 

V  = 4,500 + (0.75 x 28,275)  

V  = 25,706 L (5,654 gallons) 

 

Based on good engineering practices, it is recommended to have a minimum septic tank residence 

time of 1 x Q for the septic tank capacity. Therefore, the minimum recommended septic tank size 

would be 27,276 L (6,000 gallons) or 45,500 L (10,000 g), as the 84,825 L capacity derived from 

the OBC is grossly oversized for a seasonal occupancy.  

 

2nd Phase:   Q = 16,150 L/day (39 Trailer Sites) 
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Prescribed Septic Tank Capacity – OBC Formula 

= 3 x Q 

= 3 x 16,150 

= 48,450 Liters (10,657 gallons)  

 

Ministry of Environment 

 

In accordance with the M.O.E. manual, the size of the septic tank volume for daily sewage flows 

(Q) greater than 3,600 L/day can be calculated by: 

 

V  = 4,500 + (0.75 x Q)    Where:  V = volume in liters   

    Q = daily design sewage flow 

V  = 4,500 + (0.75 x 16,150)  

V  = 16,613 L (3,654 gallons) 

 

Based on good engineering practices, it is recommended to have a minimum septic tank residence 

time of 1 x Q for the septic tank capacity. Therefore, the minimum recommended septic tank size 

would be 27,276 L (6,000 gallons) or 45,500 L (10,000 g), as the 48,450 L capacity derived from 

the OBC formula is just slightly greater than the capacity. 

 

Discussion: As evidenced above, the plausibility of connecting both phases to “one” septic tank 

is impractical given the required capacity, and spatial separation of the developments. The plateau 

upon which Phase 2 will be developed precludes joining the primary treatment options of the two 

development proposals. As such, enlarging the Phase 2 septic tank from 6,000 gallons to 10,000 

gallon represents a very minor capital expenditure to achieve additional capability should 

additional connections be desired in the future. 

 

Based on the more recent direction of the MOECC on trailer park development, septic tank 

capacities can be designed on 2 x 425 L/day for Park Model Units (PMU), which would prescribe 

the septic tank capacities as: 

 

Table 8: Segmented Septic Tank Capacities 

 

Source DDSF Calculation Septic Tank Capacity 

Phase 1 - 39 Trailer Sites  28,275 L/day 2 x DDSF 56,550 L (12,439 g) 

Phase 2 – 38 Trailer Sites 16,150 L/day 2 x DDSF 32,300 L (7,105 g) 

 

These capacities can either be achieved by installing one large septic tank (greater than the 

minimum prescribed capacity), or by using multiple tanks connected in series.  Given the largest 

commercially available septic tank in Ontario is 45,500 Liters (10,000 gallons), two (2) tanks for  

Phase 1 could be installed in series to achieve the prescribed septic tank capacity. This will ensure 

adequate retention of the sewage for optimum treatment and minimize any regulatory delay by the 

MOECC at application time. The possible use of the existing Class 5 holding tanks as septic tanks 

to achieve the prescribed capacity of either formula will be discussed later in this report. 
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In addition to primary treatment capability, the inclusion of balancing tanks designed at 375 

L/day/PMU would be prescribed under better engineering practices to ensure that there is adequate 

buffering of the sewage waste flow in the final design. Recognizing that peak flows occur in early 

morning and late afternoon/evening, the theoretical daily design sewage flow rates don’t take into 

account peak flow patterns typical with trailer parks and human patterns. By factoring a safety 

buffer in additional capacity tankage, these peak/surge flows are better managed to achieve 

consistency in the treatment processes and system performance. 

 

Balancing tank capacities would also qualify as “dosing tank” capacities to provide sufficiency of 

capacity for peak/surge flows and better performance of the system over a twenty-four (24) time 

period. The prescribed balancing/dosing tank capacities per Phase would be: 

 

Table 9: Segmented Balancing Tank Capacities 

 

Source Sites Calculation Balancing (Dosing) Tank 

Phase 1 39 * 375 L/day 14,625 L (3,052 gallons) 

Phase 2 38 375 L/day 14,250 L (3,134 gallons) 

*Cabin flows excluded for purposes of calculation 

 

For purposes of ease of availability and practicality in sourcing tanks, it would be recommended 

that similar capacity tanks be sourced such as 18,200 L (4,000 g) per Phase. This would entail 

installation of 18,200 L dosing tanks with each septic tank in series to provide sufficiency of 

capacity to absorb surge flows and permit cyclical dosing over a twenty-four time period. 

 

Although this safeguard is recommended by the MOECC under their current direction for new 

approvals, it is imperative that water metering occur as part of a project of this capacity to clearly 

define actual water consumption rates and design applicability. 

 

If in fact the DDSF is exceeded, the residual volume remains in the tank until the DDSF is not 

reached, at which time it is cycled through the centralized sewage works. If in the event the DDSF 

is always exceeded and the balancing tank approaches critical levels, the dosing mechanism will 

alarm and record the overload event, and the corresponding excess would need to be hauled off 

site for disposal. As discussed later in this report, the corresponding leaching bed (disposal system) 

will have a similar safeguard which would permit expansion of the disposal system to 

accommodate any future increase in wastewater flows. 

 

Centralized lift stations can be used to transport the effluent to a central location for treatment and 

disposal, and any future four season portions (ie. year round accommodations) can have specific 

system components installed in closer proximity to permit winterizing of the summer operations 

and permit four season use.  
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1.A. CLEARSTREAM ™/ WHITEWATER ™ TREATMENT UNITS 

Used in conjunction with standard septic tanks, these treatment units utilize oxygen to air diffuse 

the partially treated effluent, and provide a means of achieving tertiary quality effluent dependent 

upon the influent sewage waste characteristics. 

Both systems are similar, but for the purposes of this assessment we will review the requirements 

of Clearstream for this project. Under the prior approval of the Building Materials Evaluation 

Committee of the Ministry of Municipal Affairs and Housing, Clearstream Wastewater Systems 

were an approved tertiary treatment system. Since the inclusion of the BNQ certification in the 

Ontario Building Code, the approved status of Clearstream is still under review. 

The overall system incorporates the use of standard septic tanks and specific manufactured models 

available from Clearstream. The effluent from the septic tanks passes through an effluent filter 

installed in the septic tanks to screen out any coarse material and the effluent is then treated within 

the separate unit. Specific models available for use under the Ontario Building Code are for 

specific daily design sewage flows, the largest of which is 5,700 litres (1,254 gallons). 

The use of Clearstream Treatment Units at the facility would require: 

• a maintenance agreement with the manufacturer,  

• a trained operator, and 

• a scheduled sampling protocol and system monitoring program. 

 

These requirements are not uncommon with these advanced treatment options but the benefit of 

tertiary quality effluent for this type of operation would relate to the method of final effluent 

disposal for these technologies. By utilizing oxygen diffusers in their units, the units themselves 

are fairly portable but there are air pump (mechanical) components and ventilation systems specific 

for the units. As identified already, the use of tertiary treatment options is only included to illustrate 

the effect these systems have on the available (plausible) disposal options. 

 

1.B  BIONEST 

Relatively new in the Province of Ontario, the Bionest ™ wastewater treatment system is a fixed 

film bioreactor designed to optimize the biological processes of wastewater treatment. The 

specialized media presents a large surface area for biomass development that once developed, 

makes the Bionest reactor less susceptible to hydraulic shock loadings. Constant aeration in the 

first 2/3rds of the reactor with warm air assures constant and optimum biological activity. The last 

1/3rd treatment zone has no aeration, but there is still sufficient dissolved oxygen to facilitate 

nitrification. Denitrification is enhanced with recirculation to the septic tanks and final effluent 

polishing is achieved with ultraviolet disinfection. 
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In 2003, after conducting a full-scale demonstration project over a 12-month period, Bionest 

received certification from the Quebec Ministry of Environment for use in residential, commercial, 

institutional and community applications. Continuing its momentum, the BIONEST system was 

certified by the Bureau de normalisation du Québec (BNQ) [Quebec Certification Body] and NSF 

International. 

Drawbacks to the Bionest system is its relatively new status in the industry and limited 

performance data for large scale operations such as trailer parks. Being a fixed film reactor, there 

can be a delay in achieving optimum performance associated with the reactors development of the 

biomass component. Since the units themselves are designed in standard septic tanks, the systems 

are fairly compact and simple to locate. The manufacturer has indicated that current design of the 

Bionest does not require regular replacement of the filter media and that the components are 

reliable and long lasting. However, experience has shown that the fixed film reactor requires 

constant temperature control to enhance biological activity in the system. 

Figure 7: Bionest Configuration 

 

 

 

 

 

 

TREATMENT UNIT RECOMMENDATION 

Since all types of treatment units (septic tank, Clearstream and Bionest) differ only in the final 

quality of the sewage effluent (output), by a process of cost elimination and design simplicity, it 

would seem financially prudent to move forward based on septic tank configuration and place 

emphasis on final treatment and disposal options.  
 

The septic tank(s) produce effluent of rudimental purity, however, this primary treatment 

technology has been used extensively and there are disposal technologies which can provide 

improved treatment levels if so desired. Drawbacks to the secondary and tertiary treatment units 

are the integration of additional pumps and air diffusers which increase the operational and 

maintenance (O & M) portion of the costs associated with these technologies. Manufacturers 

typically claim that the components used are durable and long lasting, however, the final design 

should be based on passive technology achieving the maximum treatment capability utilizing the 

simplest of mechanical means. Ongoing electrical and mechanical component maintenance can 

seriously jeopardize the lifecycle costs of a centralized sewage system and presents very real 
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possibilities for short term emergency contingency plans if major components fail or require 

replacement. 

 

To achieve this, there are a number of configurations laid out in this report, each of which have 

implications to services and the overall operation of the site, and each option needs to be assessed 

with the proponent prior to final design. 

 

2.  LEACHING BED TECHNOLOGIES 

 

To better understand the intricacies of sewage disposal versus sewage treatment, one needs to 

recognize the difference between simply “disposing” of the effluent and “treating” the effluent. 

One of the key treatment processes that occur in soil is based on natural soil bacteria which digest 

the material in the sewage effluent. In order for soil bacteria to survive, the soil must have “voids”, 

or spaces between the soil particles which are full of air (aerated soils). This ensures that oxygen 

will be present so that the soil bacteria can “breathe”. If these voids become filled with water, the 

soil is considered saturated, or flooded, and the essential treatment bacteria die off. It is important 

that the soil used for sewage disposal is well aerated, above any groundwater table, and well 

draining. Poor soils or improperly designed disposal systems can eliminate the beneficial soil 

bacteria and create hydraulic overloading conditions where no treatment takes place and 

essentially you end up with stagnant sewage. 

Figure 8: TYPICAL TRENCH PROFILE 

 

 

 

 

 

 

 

 

 

 

 

 

 

When the soil bacteria begin to thrive, they do so because of the oxygen present in the soil mass, 

and the “food” (effluent) being provided by the sewage effluent. These soil bacteria digest this 
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“food” material, providing one treatment process of the sewage effluent. As the soil bacteria grow, 

a biomat (layer of bacteria) forms on the surface of the soil receiving the sewage waste. This 

biomat layer is normally found at the bottom of your leaching bed trench, or surface of filter 

medium if you are using a filter bed. This biomat is simply the accumulation of soil bacteria on 

and around soil particles, which work to digest the organic matter and organisms from the sewage 

effluent.  

 

In addition to biological treatment, physical treatment occurs as suspended material (lint, grease, 

etc.) in the effluent is removed by the filtering effects of the soil and the soil pores. Physical 

treatment, or filtering of the effluent, works in the same manner as an air filter on an automobile. 

Impurities become trapped in the soil pores and are eliminated from the effluent plume. 

 

Figure 9: TREATMENT ZONES IN SOIL 

 

 

 

 

 

 

 

 

 

Chemical reactions between the chemical components of the sewage effluent and the soil particles 

provides the third treatment process that occurs in soil. For example, phosphate particles are 

reduced in sewage effluent since they bond with soil particles (adsorption) due to the positive and 

negative attraction of each component.  

 

By improving the Biological, Physical and Chemical processes in the leaching bed, the impact of 

the sewage effluent on the natural environment can be minimized. To determine the potential 

impact of this project on groundwater supplies in the area, the application of Guideline B-7 – 

Reasonable Use Guidelines – of the MOE can be used to illustrate the potential impact of sewage 

discharge to determine a theoretical property area necessary for effluent attenuation. 

 

In accordance with MOECC Guidelines D-5-3 Formerly Guideline B-7, the decision regarding the 

reasonable use of the ground water is based on the present use, potential use, and amount and 

quality of the ground water that is available. The intent behind this policy is the preservation of 

the ground water supplies, and protection of these supplies from development. It should be noted 

that the MOECC has placed significant emphasis on determining the potential impacts of large 

scale sewage works on the groundwater, surface water or environment, and inclusion of the 
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variables inherent in meeting the RUG are included at the end of this report as a precursor to final 

design. Where it cannot be illustrated that sufficiency of effluent attenuation can be achieved, the 

overall scope of the project (volume of sewage waste and corresponding effluent quality) will need 

to be assessed to ensure compliance. 

 

Before moving forward with determining the potential (environmental) impact, the method for 

effluent distribution to soil or in rare instances, discharge to surface water, needs to be identified. 

Once the methodology is identified, the potential impacts can be assessed under the final design 

criteria of the sewage works.  

 

2.1  TRADITIONAL LEACHING BED  

 

Constructed as distribution piping or trenches in sandy type soils, the absorption leaching bed is 

by far the most common method of distributing sewage effluent to the soil (See Figure 11). Using 

perforated septic pipe and clean aggregate (3/4 – 2” stone), these systems require specific lengths 

of distribution pipe and soil to adequately treat the sewage effluent. Where poor or marginal soil 

conditions are encountered (ie. Silty type soils), the size of the leaching bed is significantly 

increased to compensate for the slow absorption of the soil of the waste volume. Consequently, in 

good soils, leaching beds are smaller as the effluent readily travels in the soil. The affects of soil 

on leaching bed size is affected by the distribution pipe formula which incorporates soil 

permeability as a factor expressed as T, or percolation value. 

 

To determine the total length of distribution pipe required for the development proposal or portions 

thereof, the following formula is used: 

L = QT/200 

Where L = total length of pipe in meters 

 Q = daily sewage flow 

 T = percolation rate of soil (fill*) in min/cm 

 

Since the proposed operation is considered high density (ie. limited property area), instead of 

reviewing individual leaching beds for the various portions (ie. ten trailer sites per system), a 

preliminary assessment on a centralized leaching bed will provide clearer specifics of this option. 

The corresponding leaching bed sizes can be itemized as part of final design. For a central leaching 

bed to correspond with the Phase approach to development, the prescribed lengths would be: 

Development: Phase 1&2 Q = 44,425 L/day 

                 L      = QT/200 

    = 44,425(50*)/200 

    = 11,106 m or 36,438’  
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* Based on soils analysis in accordance with the Unified Soils Classification System for native soils  

Given there is limited soil depth on the property, and the corresponding leaching bed size per Phase 

is exorbitantly large, the calculation could be done utilizing imported sand – which would be 

required given the limited depth of native soils available on the property. This would result in a 

re-calculation of the leaching bed: 

Development: Phase 1 &2 Q = 44,425 L/day 

  L  = QT/200 

   = 44,425(5*)/200 

   = 1,110 m or 3,641’  

* Based on percolation rate of imported sand  

or; 37 runs @ 30 meters (100’) for a total distribution system of 1,110 m (3,641’), encompassing 

a surface area of 57.6 m (189’) x 30 m (100’) = 1,728 m² (18,600 ft²). While there is sufficient 

land area on the property to accommodate the prescriptive design criteria, it would require a large 

amount of site preparation, fill and logistics to construct such a large subsurface disposal system.  

TRADITIONAL LEACHING BED ASSESSMENT 

Given that the prescribed leaching beds are significantly larger in size than what is typically 

considered prudent, the option to construct conventional leaching beds would require significant 

land area and considerable amounts of imported fill.  It is our assessment that this option for the 

development would need to be carefully considered against other potential disposal systems given 

the relative capital costs of the imported fill and materials needed to construct the absorption 

trenches. 

2.2 ECOFLO BIOFILTER 

Although classified as a treatment unit under the Ontario Building Code, the installation of open 

bottom Ecoflo Biofilters discharging into an absorption system consisting of septic stone and sand 

is also viewed as a disposal system option. 

 

Approved for use in Ontario since 1998, Ecoflo Peat Moss Based biofilters provide tertiary quality 

effluent (cleaner than standard septic tank effluent). Developed in Quebec, the Ecoflo Biofilter 

system was certified by the Bureau de normalisation du Québec (BNQ) [Quebec Certification 

Body] and NSF International. 

Each fiberglass shell contains a prescribed volume of peat moss to which the effluent is evenly 

dispersed, allowing for the natural biological, chemical and physical treatment of the effluent. 

Since the treatment of the effluent occurs inside each unit, the actual discharge to soil of the treated 

effluent is not as much of a concern from the design perspective.  
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Once discharged from the Eco-flo shell, dispersion of the treated waste to the surrounding soil 

becomes the remaining concern. In order to determine the number of Eco-flo units required for 

this application, the design daily sewage flow obtained from the tables of the O.B.C. provides the 

Qmax, or maximum anticipated single day flow. The Qmax is divided by the maximum flow each 

Eco-flo unit can absorb per day, 2,015 litres per unit for non-residential occupancies.  

 

Using the segmented flows presented earlier for the proposed trailer park expansion, the 

comparison of technologies is more apparent. Therefore: 

 

Development: Phase 1&2  Q = 44,425 L/day 

Number of Ecoflo Biofilters: 44,425 ÷ 2,015 = 22 units. 

   

This would entail a total of twenty-two (22) Ecoflo Biofilters to service both phases of the 

development. The installation procedure of these units is relatively straight forward. Each Eco-flo 

units sits atop a stone layer, a minimum of 250 mm (10”) in depth, overtop a sand layer with an 

established percolation rate limit between 6 – 12 min./cm. The depth of soil required is a minimum 

of 300 mm (1’) in depth for suitable soil condition areas and 600 mm (2’) in marginal soil 

conditions. Each unit measures 4.2 m (13’10”) by 2.4 m (7’11”), and must be surrounded by a 

minimum of 1 m (3’3”) of the underlying stone layer. The prescribed footprint for the Ecoflo 

cluster is determined by Area = QT/400 where Q is the DDSF, and T is the percolation rate of the 

native sand. Therefore, for Phase 1 and 2, the prescribed land area would be: 

Area = 44,425(50)/400 = 5,553 m² (59,775 ft²) or 300’ x 200’ 

ECOFLO INSTALLATION ASSESSMENT 

 

Although slightly larger in area requirements as opposed to conventional leaching beds, the 

viability of the Ecoflo Biofilter is still favourable as the depth of sand material needed is less than 

half of that required for a conventional leaching bed. There is sufficient area available to install a 

cluster of Ecoflo Biofilters at the site on top of the ridge, however final specifics would need to be 

identified during the final design and site layout to determine the relative capital costs. Paramount 

to this undertaking would be a detailed soils analysis to determine if the proposed area has better 

permeable soils than those identified during the initial site assessment. 

 

The Ecoflo biofilter is an approved tertiary treatment unit under the Supplementary Guidelines of 

the Ontario Building Code, and their use at the site would seem to be a viable option as: 

 

• the system uses passive technology for the treatment portion; 

• system can be amended/altered/enlarged if need be; 
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• system includes an annual maintenance and monitoring program from the 

manufacturer; 

 

Drawbacks to the Ecoflo Biofilter option include: 

 

• initial capital cost for technology 

• cost associated with peat moss replacement (typically every eight years) 

• ongoing performance monitoring and reporting 

 

2.3 SHALLOW BURIED TRENCH 

Used in conjunction with tertiary treatment units (Clearstream, Whitewater, Ecoflo Biofilters 

(with collector bottoms) or wetland Biofilters), the tertiary quality effluent is pressurized in 

shallow trenches buried in the superficial soils on the site. Since the effluent from the treatment 

unit is of such high quality, there should be little concern for clogging or biomat formation in this 

style of trench.  

Figure 10: Typical Shallow Buried Trench 

  

Approved for use under the Ontario Building Code, the benefit of shallow buried trenches is their 

range of soil suitability. Where conventional leaching beds are restricted to soils with a percolation 

range of 1 – 50 min/cm, shallow buried trenches are permissible in soils up to 125 min/cm, or very 

dense clayey soils.  

 

SHALLOW BURIED TRENCH ASSESSMENT 

 

The benefit of shallow buried trenches is the reduced area requirements of the disposal bed in 

comparison to standard absorption systems, and the fact that these trenches can be contour installed 

to maximize available area.  

½ Big O 12” Pipe or 
EZ Flow Drainage 
Pipe 

1” Pressure Line 
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For example, based on the total DDSF of both phases of the development, the prescribed length 

(total) for the operation would be:  L = Q/30 for soils with percolation rate 50 < T ≤ 125 

   L = 44,425*/30  

   L = 1,480 m (4,858)  

* Phase 1&2 DDSF including cabins 

 

As evidenced in the formula above, the total length of shallow buried trench would be 13% of 

what was prescribed for conventional leaching bed piping based on the native soils. Drawbacks 

relate directly to the need for a tertiary treatment system and necessity for pumps and pump tanks 

to pressurize the system. Based on the area available at the resort, this disposal option is a viable 

alternative to the development, and would readily be accommodated in the area identified to be 

used as the centralized sewage disposal area.  

 

However, the infrastructure (treatment, mechanical and electrical) costs to incorporate a tertiary 

treatment system and pumps to pressurize the shallow buried trenches will have a significant  

impact the capital costs of the development. 

 

2.4 TYPE B DISPERSAL (AREA) BEDS 

 

Borrowed from traditional filter bed technology, Type B dispersal beds encompass a stone layer 

(for free drainage) atop an underlying sand for the absorption system. Effluent is pressure dispersed 

over the area bed via a network of piping similar to filter bed piping, evenly spaced and typically 

constructed of common 1” pressure piping or 3” distribution pipe. 

 

Typically, the area absorption system is comprised of a stone layer consisting of 250 mm (10”) 

depth of clean septic stone, and an underlying sand layer 300 mm (12”) in depth for reasonable 

soils, and 600 mm (2’) for areas of poorer soil (ie. T> 30 min/cm). Area beds are permissible under 

the Supplementary Guidelines of the Ontario Building Code as per specific approvals by the 

Building Materials Evaluation Committee (BMEC) for various technologies. Their use is generally 

in areas of reasonably permeable soil where area limitations become a concern. 

 

Figure 11: Typical Area Bed 
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AREA BED ASSESSMENT 

 

Connected to a tertiary treatment system, the use of an area bed borrows on hydraulic loading 

calculations of various other treatment units and technologies, and an adequate disposal bed could 

be designed providing that the final design incorporates tertiary quality effluent. Since the native 

soils are marginally suitable for this type of disposal, the area bed option would mimic the 

requirements used for sizing the absorption system of the Ecoflo Biofilter discussed earlier.  

 

Since there are no other viable tertiary treatment systems under consideration, the use of an area 

bed need not be elaborated further if considered in conjunction to the standards prescribed for 

Ecoflo Biofilter installation.  

 

2.5 CONSTRUCTED WETLAND BIOFILTER (WBS) 

 

Relatively new in the province, constructed wetland biofilters (WBS) systems are currently 

available from AQUA Treatment Technologies and our agency. These systems make use of re-

circulating treatment capabilities of sand within a contained unit. Coupled with aquatic plants for 

nutrient uptake, these systems can be constructed in virtually any location as a standalone effluent 

treatment/polishing system. 

 

The sewage wastes are still pre-treated in standard septic tanks and then the effluent is circulated 

through three individual compartments via a series of pumps. The treated effluent can then either 

be discharged into a sub-surface disposal system, to an existing wetland/stabilization pond, or 

directly to surface water.  

 

Table 10: Typical Constructed Wetland Biofilter Performance Data 

 

 

 

 

 

Parameter Septic Tank 

Influent (mg/L) 

Wetland Effluent 

(mg/L) 

% Reduction 

BOD5 229 4.3 98.13 

TSS 58.4 5.25 91.02 

TP 7.87 0.29 96.32 

TKN 73.41 2.26 96.93 

NH3  0.13  

NO3  10.63  

E. Coli  4.4 cfu/100 ml  
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For final effluent disposal, the treated effluent can be disposed in an area bed constructed in like 

manner as the absorption system for the Ecoflo biofilters, or special consideration can be sought 

from the MOE for direct discharge approval. Already approved for direct discharge at a trailer park 

in Essex County, this system has functioned well since its installation, however, a strict 

maintenance and monitoring program is necessary to ensure proper operation and system 

compliance. 

 

WBS ASSESSMENT 

 

The advantage of the WBS for resort is the relatively small footprint of the system compared to 

the Ecoflo Biofilter cluster. Costing between the two technologies would provide better capital 

cost comparison, and both systems produce tertiary treatment capability.  

 

Drawbacks to the WBS are the requirements for continuous power for the dosing of the effluent 

between cells and the need for importing sufficient quantities of approved filter media (ie. Filter 

media/sand/wood chips) to the site. Other drawbacks would entail the ongoing maintenance and 

monitoring of the system by qualified personnel as these systems are dependent upon proper 

circulation of the effluent and have been prone to mechanical failure (pumps typically). 

 

2.6  ENVIRO-SEPTIC SYSTEM® 

 

Also relatively new in the Province of Ontario, the Enviro-Septic® system is comprised of 

specially formulated piping capable of producing tertiary quality effluent when designed and 

installed in accordance with the manufactures specifications. Approved in 2009 by the Building 

Materials Evaluation Commission (BMEC) of the Ministry of Municipal Affairs and Housing, the 

Enviro-Septic system initially separates the particulates by flotation and decantation, before the 

effluent is dispersed through perforations and filtered by two membranes of synthetic fibres. 

 

The Enviro-Septic® pipe consists of: 

 

• A 30 cm diameter, high-density plastic pipe which is corrugated and perforated. 

• Skimmer tabs extend into the pipe at the point of each perforation. 

• A dense mat of coarse, randomly oriented plastic fibres surrounds the outside of 

the pipe. 

• The Bio-AcceleratorTM geo-textile fabric layer partially covers the fibres on the 

lower half of the pipes. It is located between the pipe and the plastic fibres. 

• The outer layer non-woven geo-textile fabric holds the other components in place 

and provides a protected surface on which a biomat develops. 
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Figure 12: Cross Section of Enviro-Septic Pipe 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Enviro-Septic® pipes are surrounded by a bed of System Sand, which facilitates the process 

by wicking the liquid out of the pipes and ensuring that the system receives sufficient oxygen to 

support a healthy population of bacteria. 

 

Some of the advantages of The Enviro-Septic® System include: 

 

• Eliminates “septic mounds” through sloping system installations 

• Adapts to difficult sites 

• Requires less fill 

• Installs more easily and quickly than traditional systems 

• Eliminates the need for expensive washed stone 

• Adapts easily to both commercial and residential sites 

• Uses a protected receiving surface 

• Increases system performance and longevity 

• Tests environmentally safer than conventional septic systems  

• Recharges groundwater more safely than conventional systems 

 

ENVIRO-SEPTIC SYSTEM ASSESSMENT 

 

Ideally suited for difficult sites with poor soils or environmentally sensitive areas, the Enviro-

Septic system seems to be ideally suited for the needs of this development. Fairly small and 
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compact compared to conventional leaching beds, the Enviro-Septic system can be designed on a 

site by site basis to tailor the area and location with minimal impact on vegetation and property.  

 

If a centralized sewage works is preferred, capital costing of the Enviro-Septic disposal system 

versus other technologies would be required to determine if smaller individual systems are more 

cost effective. One of the stumbling blocks for Enviro-Septic has been sourcing and approving the 

“system sand” prescribed for the construction of the system. Similar to filter sand in filter beds, 

the material typically retails at a premium which affects the costing of the technology. 

 

2.7 WATERLOO BIOFILTER TREATMENT SYSTEM 

 

Approved for use in the sewage industry since 1991, the foam based sewage treatment system is 

fully capable of treating all sources of septage waste including light industrial applications or 

seasonal camping – tourist operations.  

 

Our agency has utilized this technology in similar climates of Northern Ontario over the past 

twelve years with good success. These systems are adaptable to increased flow or expansion 

requirements, and various models are available for differing occupancies. For this proposal, it is 

recommended that one (1) SC-40 Treatment Container – rated at a daily design flow capacity of 

40,000 L/day – could be used for both phases of the proposed development if the manufacturer 

adjusts the capability to 44,425 L/day. Each unit is specially manufactured for a specific 

application and the configuration includes recirculation storage and dosing, which could be 

adjusted for the slight exceedance determined as the maximum daily design sewage flow. Bearing 

in mind that this value includes the two (2) cabins currently serviced by their own Class 4 septic 

system, the adjustments to design can be determined at the formal design and application stage. 

 

Rated at 40,000 L/day, this option would provide sufficiency of treatment for fifty (50) Park Model 

Units (design rated at 800 L/unit/day). Given the propensity for common travel trailers to be 

upgraded to park model, this enhanced design would provide a robust treatment option for the 

resort. 

 

 Smaller units are commercially available for segmented flows in the event the various occupancies 

are separated for ease of operation or to overcome infrastructure limitations (ie. collector system, 

crossing utility corridors, grade differentials, etc.). 

 

Where these systems have been designed and installed in accordance with the manufacturer’s 

direction, the overall satisfaction level of the users has been high. Since the Waterloo Biofilter 

treatment unit produces tertiary effluent quality, the subsurface disposal soils receive lesser 

amounts of soil contaminants (re: Nitrite, phosphorus).  
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Contaminant removal rates in the Waterloo Biofilter consistently exceed 95% BOD, 95% TSS, 30 

– 65% KN, 99% fecal coliforms and 99% viruses even in cold Canadian climates. 

 

The key to the performance of the Waterloo biofilter is the patented, high efficiency and absorbent 

filter medium. Wastewater is distributed evenly over the surface of the filter medium where it is 

absorbed and held. As the wastewater slowly percolates down, naturally occurring microbes 

degrade the solids and organic matter, attenuate coliform bacteria, and nitrify ammonium, 

producing a clear and odourless effluent. 

 

Concerns for plugging of the filter media are mitigated in the unique performance capability of the 

filter media. The wastewater is retained via capillary action so that the bacteria can degrade the 

organic contaminants and nitrify ammonium (required to remove nitrogen). Because it is not 

submerged, the filter medium allows oxygen to passively circulate throughout the system without 

the need for high energy compressors and diffusers. 

 

Given the encapsulated construction and performance standards of the Waterloo biofilter, 

decommissioning of the system is realatively simple and inexpensive.  This provides a residual 

value of the Waterloo biofilter system once taken out of service as the components can be 

recovered during decommissioning. 

 

WATERLOO BIOFILTER ASSESSMENT 

 

Similar in performance to the Ecoflo Biofilter, the pre-packaged Waterloo Biofilter is a cost 

effective packaged wastewater treatment system – capable of providing tertiary quality effluent. 

Drawbacks to the system are the initial capital costs of purchasing the technology and the added 

infrastructure needs (plumbing, electrical) to install and operate the system. Where traditional 

conventional leaching beds are not feasible (area requirements, environmental impacts), these 

improved treatment systems provide options for upgrades or improvements. 

 

SEWAGE WORKS RECOMMENDATION 

Based on our review of the site, and careful consideration of the limitations of the facility and 

technologies, our recommendations at this time would be: 

• Maintain the existing Class 4 (septic tank and leaching bed) sewage works at the office 

and Cottage 1, but include their respective flows in the final design in the event the 

system fails or malfunctions. 

• Explore the options to convert the existing three (3) 27,730 L (5,000 g) holding tanks to a 

series of tanks (68,190 L capacity) to function as a septic tank cluster for the 37 trailers 

located in Phase 1, cabins and possibly parts of Phase 2. Portions of the collector system 
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and existing pump tanks – pressure lines – would need to be verified for the purposes of 

completing a formal application and design.  

• Install a new balancing – dosing tank – 18,200 L (4,000 g) downstream of the re-

configured septic tanks, OR re-purpose existing 11,400 L (2,500 g) holding tanks located 

in Phase 1 to function as dosing tank, equipped with duplex, time control dosing panel 

and high head effluent pumps capable of achieving 40 m head, to elevate the effluent to 

the centralized disposal system located atop the plateau and Phase 2 development. 

• Install a new collector system of minimum 100 mm (4”) diameter, to collect all of the 

wastewater from the proposed 38 trailer sites atop the plateau – Phase 2 

• Install a new 45,500 L (10,000 g) MacGregor Concrete or equivalent septic tank for 

primary treatment of the trailers connected to the Phase 2 collector system 

• Install a new balancing – dosing tank – 18,200 L (4,000 g) downstream of the 45,500 L 

septic tank, equipped with duplex, time control dosing panel and effluent pumps capable 

of achieving 10 m head, to dose the effluent to the centralized disposal system located 

adjacent to the Phase 2 development.  

• Install effluent filters in the outlet of both septic tank(s) of Phase 1 and Phase 2 to filter 

out suspended matter 

• Ensure that the disposal/treatment system is equipped with dosing function and alarm to 

record daily volumes being processed and provide mechanism for regular monitoring for 

excess or surge flows. 

TERTIARY TREATMENT DISPOSAL OPTIONS 

A) Ecoflo Biofilter 

Install a cluster of twenty-two (22) Ecoflo Biofilters atop a subsurface disposal system 

encompassing an area approximately 5,553 m² (59,775 ft²) consisting of pressure flow dividers, 

ventilator, subsurface stone and sand layer designed in accordance with the manufactured 

specifications. 

B) Waterloo Biofilter 

Install a SC-40 Waterloo Biofilter treatment unit atop the plateau adjacent to the Phase 2 

development for tertiary treatment. The treated effluent would then be disposed of to a Type B 

Dispersal bed constructed atop the native soils of imported sand. Designed similar to the 

subsurface disposal system for option A – Ecoflo Biofilters – the treated effluent would be 

pressure dosed to the disposal field. 

Reasons for these recommendations are: 
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The sewage works allows for a segmented upgrade approach, similar to the overall improvement 

plan of the facility. In the event of power failure, the discharges from the buildings will not be 

impeded, and portable generators can be deployed to ensure continuous function of the raw sewage 

lift stations or dosing tanks. As discussed, it would seem prudent to locate the septic tank clusters, 

treatment system and disposal area for the Phase 2 project in one location on the property, to 

minimize area allocation and maintain the aesthetics of the property. 

In addition, pending the resolution of the wastewater treatment needs of the existing operation, 

any future expansion of the sewage works facility can be facilitated in like manner and added to 

the system. Under the MOECC approval process, multiple sewage works can be combined under 

one Environmental Compliance Approval (ECA) if the existing and new development are 

combined.  

In the event the proponent would like to incorporate this recommendation at the site, a formal 

presentation and application package to the Ministry of Environment – Environmental 

Approvals Access and Service Integration Branch (EAASIB) would need to be prepared and 

submitted for: 

• Technical Support Section review (District office) 

• Technical Review – EAASIB 

• Any other interested agency (ie. Municipality, MNR or MTO)  

 

Prior to moving forward with the final design package, the proponent is asked to review the 

material contained in this report and determine the desired servicing options for the development, 

and provide guidance on the overall development layout/model, so that a costing estimate of the 

various technologies can be prepared. 

 

Once a clear commitment is received regarding the level of servicing desired, a more detailed site 

examination for component placement and mapping will need to be orchestrated for development 

of design package and application, which would commence formal review by the regulatory 

agency. 

 

This is especially critical given the proposed high density of development at the site, and the 

prescribed area requirements to accommodate the proposed installation. 

 

3.0 REASONABLE USE GUIDELINE 

 

As part of the operational plan for the facility, the proponent is currently exploring the feasibility 

of expanding the tourism capability, more specifically, increased trailer park capacity. The location 

of Lovesick Lake Beach Resort makes the site ideal for seasonal tourism (fishing & recreation), 

and the nearby amenities appear to make this type of operation viable. As the owner pursues the 
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business aspects of this proposal, our agency has included the necessary review and preliminary 

design considerations as part of this overall assessment.  

 

Currently, the occupancies of Lovesick Lake Beach Resort envelope the lower land holdings of 

the property closest to the Trent Severn Waterway. To maintain the aesthetics of the property, 

there are areas of mature tree growth and the land holdings are surrounded by the steep ridges 

synonymous with the region, and have limited development capability. Based on conceptual plan 

developed for the proponent, the proposed expansion will include 38 trailer sites atop the upper 

plateau. 

 

As such, the increased daily design sewage flow for the operation would be 16,150 L/day, with an 

additional 3,450 L/day for the existing cottages/office buildings located in Phase 1, if they were to 

be included in a centralized sewage works.  

 

Because there are a range of DDSF flows which could be applied to the design, and lack of similar 

water monitoring data from similar operations, the DDSF will need to be vetted with the MOECC 

for conformity with similar applications and approvals in Ontario. Once a “suitable” DDSF has 

been agreed upon, the potential impact on groundwater (none located during the initial field 

investigation), surface water (Trent Severn Waterway) will require justification as part of the 

Technical Review of the proposal. This is typically administered by the District Office as part of 

the pre-consultation process, and will formulate a significant portion of the final review and 

approval by the MOECC. 

 

To that effect, the following preliminary calculations and considerations have been completed to 

illustrate the relationship between “effluent” loading and “attenuation” capabilities. 

 

HYDROGEOLOGICAL ASSESSMENT 

 

In order to ascertain the environmental impact of the proposal, Guideline B-7 (Formerly Policy 

15-08) was utilized to verify the significance of this proposal. Based on the evaluation of the site, 

a Level II Detailed Evaluation does not appear to be necessary, as: 

 

• The area is not considered hydro geologically sensitive, nor is the ground water resource 

considered valuable 

• There is limited potential use of the ground water supplies in the immediate vicinity due to the 

configuration of the properties and the surrounding land holdings 

• The existing operation has been in operation for at least  five years with no negligible impact 

noted or recorded on the groundwater table 
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• The proposed replacement sewage works will be in compliance with current standards and  

more advanced in providing adequate treatment and disposal of the sewage generated at the 

site, compared to the existing dated systems 

 

The decision regarding the reasonable use of the ground water is based on the present use, potential 

use, and amount and quality of the ground water that is available. The intent behind this policy is 

the preservation of the ground water supplies, and protection of these supplies from development. 

If the MOECC determines that further hydrogeological evaluation is needed, additional test wells 

and groundwater monitoring work may be required as part of the final design to better substantiate 

existing groundwater supplies on the property. Part of this additional work would also determine 

groundwater flow as part of the effluent attenuation plan. 

 

SEPTIC SYSTEM IMPACT ASSESSMENT 

 

In accordance with Guide B-7-1 (Policy 15-08), nitrate is considered to be the critical contaminant 

of sub-surface sewage disposal to ground water supplies. 

 

In order to determine the impact of this development on the ground water table, the dilution mixing 

formula was utilized to determine the risk of this development on the ground water supply. 

Nitrates, common with sewage waste effluent can accumulate in groundwater tables and can be 

linked with health issues for users of affected waters. As such, it is typically used for determining 

potential health effects related to onsite sewage disposal applications.  

 

It should be noted that typical domestic strength sewage has a potential nitrate concentration of 40 

mg/L, whereas the more advanced onsite wastewater treatment systems can reduce this loading 

rate to 10 mg/L. Where commercial or industrial wastes are encountered, bench testing of treatment 

options (or literature review) is required to determine the appropriate nitrate loading rate for these 

considerations. 

 

Ontario Drinking Water Standards list acceptable concentration of nitrates at boundary as 10 

mg/L. The guideline provides a formula to calculate the Maximum Allowable Concentration 

(MAC) of a critical contaminant in ground water at the boundary: 

 

 Cm = Cb + x(Cr – Cb) 

 

Where,  Cm = Maximum Allowable Concentration  

  Cb = background concentration of the critical contaminant 

  Cr = Ontario Drinking Water Objective 

  X = “negligible effect” constant (0.25 for health related contaminants) 
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For sewage systems, nitrate is the critical contaminant, and the Ontario Drinking Water Objective 

for nitrate is 10 mg/L. Since this property is developed the existing background concentration of 

nitrate was derived from sampling completed during the initial site evaluation and previous data 

collected in 2015. 

 

Nitrate Sampling July 27, 2015 

Location Nitrates Units 

Surface Water - Swamp <0.01 mg/L 

Surface Water – Trent Severn Waterway  <0.01 mg/L 

 

Nitrate Sampling April 25, 2018 

Location Nitrates Units 

Groundwater (test hole) 0.2 mg/L 

 

Based on the recent groundwater analysis, it can be surmised that the background Nitrate 

concentration would be 0.2 mg/L. Assuming that the development will not proceed on primary 

treatment, the hydrogeological evaluation will proceed on the merits of nitrate reduction capable 

technology. See attached summary tables for the appropriate calculations. 

 

Hydrogeological Considerations 

Lovesick Lake Beach Resort Development  

 
Q = 44,425 L/day 
Effluent Nitrate concentration 10 mg/L        

  
Known 

Variables 

   
VT 65000 

m3  
CPB  2.5 

  
VA 48750 

m3  
CS 10 

  
AD 195000 

m2  
Vs (m3/day) 20.84 

    

   
Vs (m3/year) 16,250 

  
AD 48.18555442 

acres  
k 0.25 

    

 

 
 

Based on health limit of 2.5 mg/L nitrates at boundary 
Loading based on anticipated daily loading - 365 days a year 
 
Total property area available: 80,940 m2 or 20 acres 
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DISCUSSION 

 

If the Reasonable Use Policy is applied to this proposal, the land holdings are insufficient to 

support the construction of the sewage works to service the proposed trailer park development, IF 

the centralized sewage works is located at the southern edge of the land holdings to maximize the 

effluent attenuation capability of the property, there is an opportunity to discuss the applicability 

of the policy if the centralized sewage works is greater than 300 m from the water’s edge. 

 

If the proposed sewage works will be located beyond the 300 m buffer typically applied for cold 

water fisheries, AND there is little likelihood of groundwater being compromised by nitrates, AND 

if the at boundary nitrate concentration can match the limit based in the Ontario Drinking Water 

Standards (ODWS), the prescribed attenuation area is significantly reduced to 48 acres from the 

prescribed area of 240 acres for conventional septic tank effluent.  

 

Based on the calculations of the RUG, and dependent upon the direction from the District MOECC, 

it is most likely that this undertaking will be best suited utilizing the tertiary treatment process to 

reduce nitrate concentrations, and gain support from the MOECC for this proposal. In any event, 

a proposal would need to be prepared along with a formal application, and a Technical review of 

the proposal is now a prerequisite to formal application to the MOECC. Discussions such as the 

applicability of RUG and servicing options would be vetted at that time. 

 

OPERATION AND MAINTENANCE 

Regardless of the technology chosen or the system(s) installed, it is important to recognize that the 

installation of a sewage system(s) involves a certain amount of care and maintenance. This allows 

for proper treatment of the wastes to take place, which minimizes the potential for pollution of the 

natural environment and/or drinking water supplies. 

 

It is important to note, that under provisions of the Ontario Building Code, and MOE guidelines, 

there are “discharge” conditions of sewage waste to on-site sewage systems. These include: 

 

▪ Sewage systems shall be designed and constructed to receive wastes of domestic origin 

 

▪ Laundry wastes shall not exceed 20% of the total daily design sewage flow of any 

system 

 

▪ Where industrial waste is pre-treated to the contaminant levels found in domestic 

sewage waste, it may discharge to a leaching bed (Class 4) designed in accordance with 

good engineering practice 
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▪ Kitchen wastes from a restaurant must pass through an operating grease interceptor 

prior to discharge to a sewage system 

 

▪ Kitchen wastes from a garbage grinder may be directed to a sewage system, if the 

system was designed to accept such wastes 

 

▪ Water softener and iron filter devices may discharge to a sewage system, providing that 

the system was designed for such wastes 

 

▪ Storm water wastes cannot be discharged to a sewage system 

 

Once installed, it is important that the installer and/or manufacturer of the sewage system review 

the proper operational requirements of the system with the homeowner/user. With more complex 

systems, especially systems equipped with mechanical parts or additional chemical additives, it is 

important that the system function as it was designed and approved. Any alteration to an approved 

system (accepted by the regulator as being properly installed), the onus falls upon the user 

(operator) to ensure that the system is maintained as per the manufacturers recommendation. 

 

Where there is a change in occupation, use, or renovation of a building connected to a private on-

site sewage system, it is important to assess this change on the existing sewage system. Discuss 

your plans with your local inspector, or sewage works designer, to ensure that the design of the 

sewage system is not affected by the renovation or alteration plans. Where the performance level 

of a sewage system is reduced (undersized, improper maintenance, etc.), the MOE requires that 

the owner undertake whatever steps necessary for bringing the operation of the sewage system 

back into compliance. 

 

If the system utilizes a secondary or tertiary treatment unit, the MOE requires that the unit be 

maintained and that tests be performed to ensure that it operates as per the original design. 

Negligence in maintaining these systems may cause the system to fail, thereby creating a potential 

risk to the natural environment. 

 

Some suggestions for maintaining a sewage system include: 

 

• Never overload the design capacity of the system. Spread water use out over the course of the 

day, and allow for rest periods for the system. 

 

• Avoid compaction of the leaching bed area. Small garden tractors and foot traffic over a 

leaching bed should not cause any damage to the leaching bed components. Heavier vehicle 

traffic may damage the distribution pipes, and because they are buried, this damage may not 

be noticed for some time. 
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• Avoid dog runs or cages, or other domestic animal corrals over the sewage disposal system 

area. Unnecessary compaction of the soils may result, or holes dug by certain animals may 

allow sewage to seep to the ground surface. 

 

• Have the treatment unit serviced regularly, and pumped out every three to five years. During 

these scheduled pump outs, examine the inlet and outlet baffle, and ensure that the units are 

watertight. For seasonal occupancies, examine the contents of the septic tank annually. If the 

sludge volume of the tank is less than 1/3 of the total capacity of the tank, the septic tank does 

not need to be serviced. 

 

• Never use chemical additives or special sewage system additives with your sewage system. 

These additives may alter the chemistry of the sewage system, and may cause more damage to 

the system. To date, there has only been one product, EcoEthic Septic System Treatment, 

manufactured by EcoEthic Inc., which has been certified by Environment Canada’s 

Environmental Choice Program (ECP). Independent testing of this product has found that it 

digests waste materials far more completely than the activated sludge processes of common 

septic tanks. Consultation with the manufacturer and monitoring of the effects on individual 

sewage systems is recommended, to ensure that the system continues to operate as designed. 

 

• Examine septic and holding tank(s) after each pump out, to ensure that leaking plumbing 

fixtures are not adding excess water to the sewage system. 

 

• Never connect a sump pump line, swimming pool filter backwash, fill and drain hot tub, or 

backwash line from a water conditioning unit to the sewer line. Although the water conditioner 

can be considered a plumbing fixture, needless flows (non sewage) should be eliminated from 

the sewage system, to minimize overloading of the system. 

 

• If your site is equipped with a water meter, monitor the water flow when the occupancy is 

empty (gone for the weekend, or after holidays), to see if water is leaking from plumbing 

fixtures into the system. If your facility does not have a water meter, this simple device can 

provide valuable information on water usage patterns and daily sewage flows for your system. 

 

DRINKING WATER SUPPLY  

 

The existing water supply for Lovesick Lake Beach Resort is the drilled well located in Phase 1 of 

the development near the office building. Equipped with cartridge filters, UV disinfectant with 

chlorine for residual protection, the pump house is equipped to provide safe water for users of the 

resort.  

 

Additional improvements to this groundwater system will be necessary to supply water to the 

proposed Phase 2, and no details specific to this undertaking are included in this assessment report.  

 

PSOA Concluded 
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