
Hydrogeological and Structural 

Considerations for Footings Near Surface 

Water 

In Ontario, the design and placement of residential footings in proximity to a new or persistent 

body of water are governed by the Ontario Building Code (OBC), provincial environmental 

regulations, and fundamental principles of soil mechanics and hydrogeology. When a large body 

of water is introduced near a structure, it alters the local water table, potentially impacting the 

bearing capacity of the soil and the structural integrity of the foundation. 

Minimum Vertical Separation and the Water Table 

The standard frost depth for footings in much of Southern Ontario is 1.2meters (4 feet) below 

finished grade to prevent frost heave.[1] However, when a body of water is adjacent to the 

property, the "minimum distance" is not merely a horizontal setback, but a vertical relationship 

between the bottom of the footing and the High Water Level (HWL) or the resulting 

groundwater table. 

The Capillary Rise and Bearing Capacity 

Soil mechanics dictates that the presence of water within the "influence zone" of a footing 

(typically a depth of 1.5to 2times the width of the footing) significantly reduces the allowable 

bearing pressure. According to Terzaghi’s bearing capacity equations, submerged soil loses 

approximately 50%of its effective unit weight due to buoyancy.[2] 

For residential structures, it is a standard engineering practice to maintain the bottom of the 

footing at least 0.3meters (12 inches) above the seasonal high groundwater table.[3] If the 

water table rises to the level of the footing, the risk of hydrostatic pressure on the floor slab and 

"piping" (the migration of fine soil particles) increases, which can lead to settlement.[4] 

Walk-out Basements and Gradient Effects 

In a walk-out configuration, the foundation is stepped. Because the water table generally follows 

the topography of the land (sloping toward the body of water), the "upgradient" side of the house 

may experience higher groundwater pressure than the side facing the water.[5] If the surface of 

the water is only 40to 80feet away, the phreatic surface (water table) will likely be nearly level 

with the lake or pond surface, adjusted for the hydraulic gradient of the soil. 

Reference Heights and Monitoring 

Using a "small hole" or a monitoring well at the edge of the property is a scientifically valid 

method for determining the local water table, provided it is executed correctly. 
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Piezometers and Observation Wells 

In geotechnical engineering, a perforated pipe installed in a bore hole (a piezometer) is used to 

measure the hydrostatic head.[6] 

1. Location: A hole at the edge of the property near the water body will provide the 

"boundary condition" (the water level of the lake). 

2. Accuracy: To find the height at the house, a second reading closer to the building is 

often required because the water table "mounds" or rises as it moves inland from the 

shore.[7] 

3. Seasonality: A single measurement is insufficient. Ontario regulations often require 

looking at the "Seasonal High Water Table," which usually occurs during the spring 

melt.[8] 

Regulatory Setbacks and Floodproofing 

The Ontario Ministry of Natural Resources and Forestry (MNRF) and local Conservation 

Authorities (CAs) (such as the TRCA or CVC) regulate development near water. 

The 15-Metre Rule 

Most Conservation Authorities in Ontario require a minimum horizontal setback of 15metres 

(50 feet) from the stable top-of-bank or the high-water mark.[9] This is intended to protect 

against erosion and to ensure that the structural "zone of influence" of the house does not overlap 

with the unstable soil near the water's edge. 

Floodproofing Elevations 

If the body of water is subject to fluctuations, the OBC and local bylaws often require the 

"Regulatory Flood Level" to be determined. The top of the foundation wall (or the lowest 

opening) must typically be 0.3to 1.0metre above the 100-year flood elevation.[[10]] [11] 

Technical Summary of Footing Safety 

If the footings are 1.2m deep and the water table is rising toward the house: 

• Vertical Clearance: Aim for the footing base to be at least 300mm above the highest 

predicted groundwater level.[3] 

• Drainage: A robust weeping tile system and a high-capacity sump pump are mandatory. 

In high water table areas, "underslab drainage" (a layer of clear stone with perforated 

pipes under the entire basement floor) is often required to relieve hydrostatic 

pressure.[12] 

• Soil Type: In silty or clayey soils, the "capillary fringe" can pull water up to 1metre 

above the actual water table, meaning footings may stay damp even if they are 

technically above the water line.[2] 
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In Ontario, a persistent large body of water is introduced adjacent to a home's property some 40 to 80 

feet away. The nearby footings are the standard 1.2m below ground level. What is a minimum distance 

from the bottom of the footings to the surface of that water. This is a walk out home, so the water table 

rises toward the house. If the water is out of reach, could using a small hole at the edge of the property 

be used as the reference height? 
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