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colour. One issue with both of the plastics are 
their noise insulation properties and their 
coefficient of expansion. Both expand rapidly 
when heated (hot water drainage or hot attic 
space) and can cause nuisance noise. This is 
typical for domestic applications. The inspection 
procedure for plastic drain lines is similar to 
that of cast iron and copper. As pictured in Fig 
3-7, waste stacks should be fit with expansion 
joints. These are sleeve like fittings that allow 
the pipe to expand and contract due to 
temperature changes and also for building 
settling to prevent breaking the pipe. Some 
jurisdictions may require this by code while 
others may not.  

Fig. 3-7 Expansion Joint     
Image Source: CIHI 

Fig. 3-8 Copper, ABS, and PVC Mixed Drain Line  
Image Source: CIHI  

3.2.4 Drain Water Heat Recovery Units 

A new item that is being installed in some 
newer homes is a Drain Water Heat Recovery 
Unit. There are two main manufacturers in 
Canada that produce these units. They are the 
Thermo Drain from EcoInnovation and the WX-
3036 from WaterCycles. Both of these units 
work on similar principles.  

A 900mm (36”) segment of 75mm (3”) drain 
stack is replaced with a section of 75mm (3”) 
copper pipe. The copper pipe is wrapped tightly 
in copper tube to maximize heat transfer. When 
a person showers, a large amount of grey water 
will flow through the 3” stack at a temperature 
of approximately 38 C (100 F). The copper stack 
will transfer some of this heat to the water in 
the copper tube prior to entering the water 
heater. Both of these systems claim to reduce 
water heating requirements by 40%.  

Fig. 3-9 Drain Water Heat Recovery Unit   
Image Source: CIHI  
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Inspection Procedure for Drainage Systems:  

 Look for water or signs of water on the 
exterior of visible pipe. This includes 
straight runs of pipe between joints as 
cast iron can crack longitudinally. 

 Check all visible joints for signs of 
water. 

 Fill sinks, basins, and tubs with water 
and let them drain. A slow drain is an 
indication that the lines are partially 
blocked, and may require service. 

 Check all visible horizontal lines for 
grade towards the main vertical pipe. 
This should be no less than 1% or 1/8” 
per foot.  

3.3 Plumbing Venting System 

As previously stated, the venting system is 
installed to maintain atmospheric pressure on 
both sides of a P-trap and to vent the sewer 
main. This system is typically installed with the 
same materials as the drainage system, unless 
in older homes that have undergone 
renovations, and is vented through the roof. 

While the vast majority of plumbing venting 
systems will be connected and terminated out 
through the roof of the dwelling, an inspector 
may come across devices known as Air 
Admittance Valves, or AAVs. 

 

 

 

 

 

 

Fig. 3-10 AAV      
Image Source: CIHI  

AAVs are typically found installed in kitchen 
islands where a vent line is impractical however 
may be found, and acceptable, in other 
locations such as; 

 Fixtures affected by frost closures 
due local climate. 

 During renovations. 
 Where a vent connection is 

impractical. 

AAVs must be installed At least 100mm (4”) 
above the fixture drain and not less than 
150mm (6”) above insulation materials NPCC 
2.5.9.2 

 More discussion regarding roof venting and 
penetrations in Unit 7.6 of the Roofing Systems 
Module.  

Inspection Procedure for Venting Systems: 

 A vacant home may have P-traps that 
have dried out due to lack of use. If this 
is the case, the traps will need to be 
primed to prevent sewer gas from 
entering the home. 
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 The floor drain in the furnace or 
mechanical room is a fixture that is 
used least and is usually the first to dry 
out, allowing sewer gas into the 
building. 

 While draining the fixtures that have 
been filled, if there are air bubbles 
coming up through the water while 
draining (a “glugging action”), there 
may be an issue with the venting or 
drainage system. 
 

 

 

 

 

 

 

 

 

Fig. 3-11 Plumbing Venting System     
Image Source: Canada Mortgage and 
Housing Corporation (CMHC)  



Canadian Institute of Home Inspectors   Plumbing Module 
___________________________________________________________________ 

34 

3.4 Sewage Ejectors and Macerating 
Toilets 

Sewage ejectors, commonly called sewage 
grinding pumps or macerating toilets, may be 
installed where there is no possible connection 
to a gravity sanitary drainage system.  

A macerating toilet will have an internal grinder 
and pump that will lift the sewage to an 
elevated drain line. An inspector should note 
the presence of this fixture and explain to the 
clients their operation and design. These units 
should be accessible for servicing. 

Fig. 3-12 Macerating Toilet    
Image Source: CIHI  

A sewage grinding pump will be installed in a 
sump in a building where the piping is too low 
to drain into a building sewer. If a sump 
receives sewage, it shall be watertight and 
airtight and shall have a vent run from the sump 
to atmosphere NPCC 2.4.6.3 (2).  

The pump will be able to grind the sewage into 
small enough dimensions that the pump can 
discharge the contents of the sump to a drain at 
a higher elevation. An inspector should note the 
presence of a sewage sump/pump combination 
in the inspection report.  

Summary: 

 As per CAN/CSA-A770-16, 5.5.5 Interior 
sanitary drainage systems shall be 
inspected and include, but not be 
limited to, an examination for evidence 
of leaks, improper function, and 
deficiencies of material 

 
 As per NBCC 9.31.5.1.1 Wastes from 

every plumbing fixture shall be piped to 
the building sewer 

 
 As per NBCC 9.31.5.2.1 Building sewers 

shall discharge into a public sewage 
system where such system is available   

  
 As per NBCC 9.31.5.2.2 Where a public 

sewage system is not available, the 
building sewer shall discharge into a 
private sewage disposal system     

 
 NPCC reference: Section 2.4 – Drainage 

Systems, Section 2.5 – Venting Systems 

Fig. 3-13 Sewage Grinding Pump (cover 
attached) Image Source: CIHI  
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Unit 4 Building Drains and 
Sewers 

A building drain will be the horizontal pipe that 
usually is installed below the lowest floor of the 
home and ends approximately 1m (3’) outside 
of the footing. The building sewer is connected 
to the building drain and the sewer is ran 
underground to the municipal sewer or private 
sewage disposal system.  

Both the building drain and sewer line are 
usually not accessible for inspection unless a 
sewer inspection camera is used. The building 
drain is typically the same material as the 
above-ground drainage system. However, 
homes built pre 1970’s may have a cast iron 
building drain despite a copper waste stack.  

As per NPCC 2.4.7.1.7; soil-or-waste stacks shall 
be provided with a cleanout fitting a) at the 
bottom of the stack, b) not more than 3 m 
upstream of the bottom of the stack, or c) on a 
Y fitting connecting the stack to the building 
drain or branch.  

The cleanout is required to be accessible and is 
usually the same size as the pipe it serves, 
however 76mm (3”) and 102mm (4”) drain pipe 
can be serviced by a 76mm (3”) cleanout. The 
building drain also requires a cleanout as close 
as practical to where the building drain leaves 
the building. This cleanout is sometimes below 
the floor level and installed in an accessible box. 
This will permit servicing the sewer line as in 
cases of roots or blockages of the building 
sewer to the municipal main. 

 

 

Fig. 4-1 Soil Stack Cleanout Access      
Image Source: CIHI  

Fig. 4-2 Sewer and Storm Cleanouts    
Image Source: CIHI 

4.1 Backwater Valves 

An inspector may find a main backwater valve 
and/or a branch backwater valve in the sewer 
line located in the home. While serving virtually 
the same purpose, these two devices differ in 
their design.  

A building drain cannot have a device installed 
that prevents the free flow of air from the 
municipal sewer to the atmosphere. The 
backwater valve installed on the building drain 
will have a chamber, usually with a clear plastic 
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cover, that allows for this air movement. These 
are certified for the installation on building 
drains and an inspector should note if one of 
these devices is installed. These units can also 
serve as the main building cleanout. 

Fig. 4-3 Operation of Backwater Valve   
Image Source: Mainline Backflow Products  

Fig. 4-4 ABS Backwater Valve    
Image Source: Mainline Backflow Products  

The other device is a check valve that is 
installed on a branch of the building drain, if 
there are fixtures installed on the lowest floor. 
This device does not need the air flow 
requirement. These could be installed on 
branch lines to a basement bathroom group or 
just to a floor drain. This type of backwater 

valve can help prevent the reversal of flow on 
the branch line only. Both types of backwater 
valves require access to them. Some insurance 
providers may provide a discount on the 
insurance premium to homes equipped with 
backflow prevention devices.  

The installation of a backwater valve on a 
branch of a building drain that may be subject 
to backflow first appears in the 1975 version of 
the NPCC. This is the first NPCC issued and prior 
to 1975, each province had their own code. Up 
until 1990, provinces still had individual 
plumbing codes. 

Fig. 4-5 Check Valve Style Backwater Valve  
Image Source: CIHI 


