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1 Introduction

The following Serviceability and Stormwater Management Report is prepared on behalf of Smart
Homes Ottawa in support of the Matheson Subdivision’s application for Draft Plan Approval. The
proposed development is located in Lanark County, specifically the Township of Montague; refer
to Figure 1 — Key Plan for location details.

The subject site is 23.53 hectares in area and is bordered by Matheson Drive to the North, rural
residential properties to the East and South, and County Road 23 (also known as Rosedale
Road South) to the West. Refer to Appendix B — Referenced Plans for a copy of the Legal
Plan of Survey.

The Concept Plan for the development contains 41 Rural Residential lots, multiple greenspace
areas, and an area for a Stormwater Management Pond. The residential lots will be serviced by
private wells and septic systems. Refer to Appendix B — Referenced Plans for a copy of the
proposed Concept Plan, for the subdivision’s site plan details.

At the time of writing this report, limited house details were available from the developer. The
known design details are the houses will be single family homes, one story high, and with no
basements. For the purposes of design calculations, it has been assumed that the homes will
have four bedrooms and a floor area of 2,000 square feet.

2 Existing Conditions

The site is currently undeveloped and consists of a grassed field, some existing trees and bush,
and rail/post and wire fencing. Refer to Figure 2 — Existing Conditions for current site
conditions which are compiled from a site survey conducted by Monument Urso Surveying Ltd.
and Civil 3D aerial imagery.

The site’s existing grading is comprised of a gentle slope towards the western property limits
and the overland stormwater is conveyed to the roadside ditches along Matheson Drive and
Rosedale Road South.









2.1 Hydrogeological and Geotechnical Summary

The existing hydrogeological and geotechnical conditions were assessed by Cambium Inc. to
review the subject site’s feasibility for the proposed development. The following is a summary of
the notable criteria and findings:

The subdivisions suitability for private septic system lots was determined by identifying
and characterizing the native soils and bedrock, surficial slopes, and the location of the
shallow water table.

Cambium completed 18 Test Pits to assess the site’s subsurface conditions. The
maximum depth was predetermined at 2.0m below the surface, only 1 test pit reached
2.0m deep. The others encountered refusal on bedrock at depths ranging from 0.14m to
1.74m below the surface.

A nitrate impact assessment concluded that the site’s nitrate concentrations at the
property boundaries will be 9.81mg/L which is less than the required Ontario Drinking
Water Quality Standards limit of 10mg/L.

The water supply assessment included the installation and hydraulic testing of wells, and
water quality testing of the aquifer.

As per the Ministry of the Environment, Conservation and Parks (MECP) D-5-5
Guideline, four test wells were required to characterize the water supply aquifer for the
site; three new Test Wells (TW1, TW2, and TW3) and one existing well (RW1).

The site is situated within a Well Head Protection Area D (WHPA-D) as per the MECP
Source Water Protection Information Atlas. The site’s vulnerability score is 2, which is
the lowest score available and indicates the area poses a relatively insignificant risk for
source water contamination.

The test pit results indicate the site also above a Highly Vulnerable Aquifer (HVA) with a
vulnerability score of 6. HVAs are aquifers that are more sensitive to contamination.

As there are no site-specific building designs at this time, Cambium utilized a four-
bedroom design home for sanitary and water demand calculations.

Based on the water pumping and quality tests performed by Cambium, it is their position
that all test wells can sustainably provide sufficient quantity of potable water to meet the
daily demand for a residential dwelling, without detrimental effects to surrounding water
users.

Cambium’s conceptual wastewater design indicates that site soils conditions may
require raised filter beds as part of the private septic systems. The area of the raised
filter beds was determined to be 500m?; each lot will require induvial evaluation for septic
system designs. But site conditions appear feasible to install on-site wastewater
systems.

Refer to the complete report (“Hydrogeological Assessment Report — Matheson and Rosedale
Subdivision, Part Lot 20 Concession 3, Montague Ontario”) dated July 10, 2024, for further

details.



3 Water Servicing

3.1 Domestic Water Demands

There is no municipal water supply available in the vicinity of the proposed subdivision. The 41
residential lots will have their domestic water supply provided by drilled wells.

Water Demand Calculations have been prepared based on the following Guidelines and
Criteria:

e The Ministry of the Environment, Conservation and Parks (MECP) Guideline D-5-5
Private Wells: Water Supply Assessment. Refer to Appendix C — Water Supply
Calculation References for guideline excerpts.

The MECP Criteria for Water Demand:

o Average Daily Demand = 450L/Person/day

e Peak Demand = 3.75L/Person/min

o # People for single family residence = Number of bedrooms + 1

e A minimum of 4 bedrooms shall be used unless otherwise established to MOEE’s
satisfaction

o Regardless to calculation results, the flow rate shall not be less than 13.7L/min

Water Demand Calculations based on the MECP D-5-5 Guidelines are as follows:

4 Bedrooms 1 Person _ 5 People
House x Bedroom "~ House
5 People

House x 450L /person/day = 2,250L/house/day
During the Water Supply testing completed by Cambium Inc., the four test wells each had
5,000-6,000L of water discharged over a 6-hour period with minimal or no observable water
level response. The results indicate all test wells can sustainably provide a residential dwelling
demand without affecting the surrounding water users.

3.2 Fire Flow Demands

As there is no municipal water system in the vicinity of the Matheson and Rosedale Subdivision,
alternative methods to provide adequate water supply for firefighting purposes have been
assessed. Fire Flow Calculations to confirm the required water volumes have been prepared
based on the following Guidelines and Criteria:

e National Fire Protection Association (NFPA) 1142 — Water Supplies for Suburban and
Rural Firefighting



NFPA 1142 Criteria for Fire Flow Demands:

NFPA 1142 calculates firefighting water supply for two scenarios. The first is for structures with
no exposure hazards, and the second is for structures with exposure hazards. The standard
classifies an exposure hazard as a structure with a 100 square foot floor area and within 50 feet
of the other structure. Without individual lot layouts, utilizing the more conservative calculation
(Structures with Exposure Hazards) is required and the equation for minimum water supply can
be seen below.

Stot

4
WSmin = m (CC) x 1.5

Where:

WSin = minimum water supply in gallons

VSt = total volume of structure in ft3

OHC = Occupancy Hazard Classification number
CC = Construction Classification Number

The Volume of the homes was calculated based on the assumed 2,000ft? footprint and 20-feet
in height (12-foot walls and 8-foot ceilings). The total building volume equaling 40,000ft3.

The Occupancy Hazard Classification is based on the level of fire hazard associated with the
occupancy activity; Chapter 5 of NFPA 1142 lists the OHC numbers and the occupancy types
associated withy each number. The number for the proposed homes is Number 7 and is based
on the NFPA 1142 Section 5.2.5. Refer to Appendix C - Water Supply Calculation
References for excerpts of the NFPA standard which explain the numbering classification
system in more detail.

The Construction Classification Number for the proposed homes is based on the combustion
level of the buildings structural and non-structural construction components (e.g. walls, beams,
floors, roofing materials, etc.) It is assumed the homes will be wood frame construction and
therefore the applicable Construction Type per NFPA 1142 section 6.3.3 through 6.3.7 is Type V.

The Construction Classification Number for Type V construction is 1.5. However, section 6.2.2
states “For dwellings, the maximum Construction Classification Number shall be 1.0".

Based on the above details the following is the Minimum Water Supply volume:

40,000ft3
7

W Smin = 8,571.43 gallons

W Spmin = (1.0) x 1.5

The minimum water supply to be available for firefighting purposes is 8,571.43 gallons.



3.3 Water Tanks for Fire Protection

Through correspondence with the Montague Fire Department (Chief Miles Greer), it has been
determined that the fire department will utilize water tankers and pumper trucks in the event of a
fire. Refer to Appendix A — Precon Minutes and Municipal Correspondence for a copy of the
discussions. The fire department would arrive with 2,500 gallons of water and will require two
onsite storage tanks connected to dry hydrants. Each tank should hold, at a minimum, the Fire
Water Supply requirement (8,571.43 gallons) minus the 2,500 gallons the fire department would
arrive with; the tank size shall be no smaller than 6,071.43 gallons.

The onsite tanks are placed at each end of the subdivision to evenly service the developments
firefighting needs. Refer to the Grading and Servicing Plans for exact storage tank locations.

The Water Supply Tanks shall conform to the following standard with regards to the design,
construction, installation, inspection, and maintenance details:

¢ National Fire Protection Association (NFPA) 22 — Standard for Water Tanks for Private
Protection

NFPA 22 offers criteria for a variety of tank designs including Bladder Tanks, Break Tanks,
Gravity Tanks, Pressure Tanks, and Suction Tanks. Construction material, standard sizes,
access considerations, piping layouts all vary depending on which tank design is utilized. These
details, and a final tank design, will be assessed at the detailed design stage.

4 Sanitary Servicing

4.1 Domestic Sanitary Demand

There are no municipal sanitary sewers available in the vicinity of the proposed subdivision. The
sanitary flows from the 41 residential lots will be treated on-site by individual private septic
systems.

The private sanitary septic system design are based on the following Guidelines and Criteria:

e The Ministry of the Environment, Conservation and Parks (MECP) Guideline D-5-4
Individual On-Site Sewage Systems — Water Quality Impact Risk Assessment

MECP Guideline D-5-4 states that every proposed development that relies on individual on-site
sewage systems must follow a three-step process.

1. Lot Size Considerations
2. System Isolation Considerations
3. Contaminant Attenuation Considerations

The average size of the lots for the Matheson Subdivision is 0.4 hectares; Step 1 of the MECP
Guideline D-5-4 states that developments with lots less than 1 hectare in size will require a
detailed Hydrogeological Assessment to assess the potential risk to groundwater.



Cambium Inc. prepared a Hydrogeological Report for the Matheson and Rosedale Subdivision.
The nitrate Impact Assessment predicted that each lot would produce a nitrate concentration of
9.81mg/L which is less than the allowable limit of 10mg/L. Refer to the Cambium Inc. report for
the full analysis details.

5 Conclusions

This report was prepared in support of the Draft Plan Approval submission for the Matheson and
Rosedale Subdivision. The report assessed the Domestic and Fire Flow Water demands as well
as summarized the On-Site Sanitary Septic details for the rural residential development.

5.1 Domestic Water Conclusions

Domestic Water Demand is calculated at 2,250L/day for each lot based on the MECP
Guidelines D-5-5 Private Wells: Water Supply Assessment. Cambium Inc. conducted a water
supply assessment (pumping test and water quality analysis) and the results suggest the test
wells can provide a sufficient quantity of potable water to meet the development’s daily demand.

5.2 Fire Flow Conclusions

Through discussions with the Montague Fire Chief (Miles Greer), the proposed approach to
address fire fighting is the use of the fire department’s water tankers and pumper trucks and on-
site storage tanks.

The proposed development’s Fire Flow Demand was calculated using National Fire Protection
Association (NFPA) 1142 — Water Supplies for Suburban and Rural Firefighting. The total
demand based on the current site criteria is calculated at 8,571.43 gallons.

The Fire Department will supply 2,500 gallons of water, via water tanker, when they arrive to site
in the event of a fire. The remaining water volume will be provided by two on-site tanks. Each
tank will supply a minimum volume of water of 6,071.43 gallons (the overall demand minus the
volume of water provided by the Fire Department).

5.3 Domestic Sanitary Conclusions

The proposed lots will each be serviced with on-site private septic systems. Cambium Inc.
completed a Hydrogeological Assessment. The report assessed and confirmed the site’s
feasibility for private septic systems. However, locations with shallow soils may require raised
filter beds and each lot will need to be individually evaluated.






