
 Page 1  
 
 

Summary of Clean Water Act, 2006 Technical Rules: Assessment Report 

The following is a summary of the proposed technical rules which establish the approach 
to be used to develop the contents required to be included in an assessment report by 
section 15 of the Clean Water Act, 2006.  
 
The technical rules themselves are laid out in eleven parts.  This summary does not 
follow the order of those parts but lays out the process to assessing threats to water 
quality and threats to water quantity.  Figures are also provided in this document to 
illustrate some of the rules. 
 
The technical rules also include a section on definitions and map standards.  Those 
sections are not explicitly addressed in this document; rather terms have been explained 
in this summary where it will assist with the understanding of a concept.  For a more 
detailed understanding of the terms used, the reader is encouraged to review the proposed 
Assessment Reports regulation (EBR Registry 010-3873), the regulation on the 
definitions of words and expressions used in the Clean Water Act, 2006 (EBR Registry 
010-3893) and the definitions included in the technical rules themselves (EBR Registry 
010-3866).  Where maps are generated as products of the assessment report, they must 
use the standards found in the “Mapping Symbology for the Clean Water Act, Version 
3.0” document. 
 
Finally, under the rules, drinking water systems are proposed to be categorized as type I, 
II or III; type I being those systems referred to in subclause 15(2)(e)(i) of the Act, 
municipal residential systems that serve major residential developments; type II being 
those systems referred to in subclause 15(2)(e)(ii) of the Act, systems included in the 
source protection planning process because of a municipal council resolution; and type III 
being those systems referred to in subclause 15(2)(e)(iii) of the Act, systems included in 
the source protection planning process as required by the Minister.  It is anticipated that if 
a drinking water system serving a First Nation reserve (i.e. a system referenced in 
subclause 15(2)(e)(iv) of the Act) is brought into the source protection planning regime, 
requirements with respect to the system would be developed at that time.   

1) Watershed Characterization 
 
The Watershed Characterization component of the Rules sets out the minimum 
requirements on how to characterize a watershed required by the proposed Assessment 
Reports regulation including: information on the watershed’s natural environment and 
features, political divisions, water quality, and existing drinking water systems.   
 
Products 
 
The rules require maps, graphics and tables to be included in the assessment report to 
detail the components of the characterization.  It is expected that these products will 
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contribute substantially to consultations undertaken by the source protection committees 
with watershed and regional stakeholders. 
 
2) Surface Water Vulnerability Analysis 

Section 15 (2) (e) of the Clean Water Act, 2006 requires the identification of four types of 
“vulnerable areas”, one of which applies to surface water:  surface water intake protection 
zones (IPZs).   
 
If a type I, II or III drinking water system obtains water from a surface water body, a 
Surface Water Vulnerability Analysis is required.  The analysis first requires the 
delineation of IPZs for each surface water intake related to a drinking water system 
identified in the Terms of Reference.  The IPZs are then assessed for their vulnerability to 
contamination and are given a vulnerability score.  Part VI of the rules provides how 
these areas are to be delineated and Part VIII provides how the vulnerability of these 
areas is to be assessed.  The results of the surface water vulnerability analysis are used to 
determine areas where drinking water threats are or would be significant, moderate and 
low threats.   
 
Delineation 
 
To identify areas around the surface water intakes that may be vulnerable to 
contamination, up to three areas, designated as IPZ-1, IPZ-2 and IPZ-3 are delineated for 
each intake.  The size of each area varies depending on whether the intake is located in a 
Great Lake (called a type A intake), a connecting channel (called a type B intake), a river 
(called a type C intake) or on a lake or impounded water body other than a Great Lake 
(called a type D intake).  Intakes on Great Lakes are those situated on Lake Superior, 
Lake Michigan, Lake Huron and Georgian Bay, Lake Erie and Lake Ontario.  Connecting 
channels are defined in the rules as the St. Lawrence River, St. Mary’s River, St. Clair 
River, Detroit River, Niagara River and the Welland Canal.  When delineating an intake 
protection zone, consideration is given to the surrounding environment, and how long it 
would take the operator of a water treatment plant to respond to an emergency such as a 
spill. 
 
The first area (IPZ-1) is the area immediately adjacent to the intake and is considered the 
most vulnerable as there is little or no dilution of a contaminant in this area prior to it 
reaching the intake.  IPZ-1 is based on a fixed distance from the intake.  The next area 
(IPZ-2) extends from the first and is the second highest-priority zone.  IPZ-2 is based on 
travel time – the time water takes to travel to the intake.  The delineation of IPZ-2 must 
be broad enough to permit a treatment plant operator sufficient time to shut down the 
intake in the event of the spill of a contaminant.  Spills within IPZ-2 could cause 
contaminants to enter the drinking water system.  A third area (IPZ-3) extends from IPZ-
2.  For intakes that draw their water from inland watercourses and inland lakes, IPZ-3 
consists of the surface water bodies that may contribute water to the intake.  For Great 
Lakes and connecting channels, the IPZ-3 is the area within each surface water body that 
may contribute water to the intake under extreme storm event conditions up to a 100-year 
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storm event.  A 100-year storm is a rainfall event that statistically has a one percent 
chance of occurring in any given year.  Specific threats with large quantities of 
contaminants within this IPZ-3 are required to be identified and analysed.   
 
All IPZ-2s and IPZ-3s are extended to include transport pathways such as storm sewer 
systems, drainage ditches, or tiled field drains that provide a pathway for contaminants to 
reach an intake.  The rules provide how such zones are to be delineated and scored. 
 
The following table (Table 1) summarizes the surface water intake protection zones that 
are required to be delineated for the four types of intakes that serve type I, II or III 
systems where Ontario Regulations 170/03 (Drinking Water Systems) or 252/05 (Non-
Residential and Non-Municipal Seasonal Residential Systems that Do not Serve 
Designated Facilities) under the Safe Drinking Water Act, 2002 applies.  For type II and 
III systems for which neither O. Reg. 170/03 nor 252/05 apply, one intake protection 
zone is delineated (IPZ-1) which is a circle with a radius of 200 m centred around the 
intake.  
 
Table 1:  Intake Protection Zone Delineation for Type I, II and III Systems to Which O. 
Reg. 170/03 or 252/05 Safe Drinking Water Act, 2002 Applies 
 
Intake Type IPZ-1 IPZ-2* IPZ-3* 
Great Lakes 
(type A) – 
see Figures 1 
and 2 

Radius of 1 km 
around each intake.  
If that boundary 
extends onto land, 
the area includes 
land up to 120 m 
from the high water 
mark of the water 
body.  

Extends outward from IPZ-1. In 
water, IPZ-2 reflects the response 
time** for the water treatment plant 
operator to respond to an 
emergency.  This would be a 
minimum two-hour travel time. If 
that boundary abuts land, the area  
includes the following setbacks 
along the abutted land:  Regulation 
Limit*** and a setback of up to 120 
m from the high water mark where 
overland flow drains into the 
surface water body . 
 

IPZ-3 extends outward from IPZ-2 
to include all rivers and tributaries 
that may contribute water to the 
intake under extreme storm event 
conditions up to a 100 year storm 
event.  If that boundary abuts land, 
the area includes the following 
setbacks: the Regulation Limit*** 
and a setback of up to 120 m from 
the high water mark where overland 
flow drains into the surface water 
body. 
  

Connecting 
Channels 
(type B) – 
see Figure 3 

1 km semi-circle 
radius of water and 
land upstream of 
the intake and 
extending 100 m 
downstream of the 
intake. This 
boundary may be 
modified to reflect 
local 
hydrodynamic 
conditions.  If the 
boundary extends 
onto land, the area 
includes up to 120 
m from the high 
water mark of the 

Extends upstream from IPZ-1.   
In water, IPZ-2 reflects the response 
time** for the water treatment plant 
operator to respond to an 
emergency.  This would be a 
minimum two-hour travel time.  If 
that boundary abuts land, the area 
includes the following setbacks 
along the abutted land:  the 
Regulation Limit*** and a setback 
of up to 120 m from the high water 
mark where overland flow drains 
into the surface water body .  
 

IPZ-3 extends upstream from IPZ-2 
to include all rivers and tributaries 
that may contribute water to the 
intake under extreme storm event 
conditions up to a 100 year storm 
event.  If that boundary abuts land, 
the area includes the following 
setbacks:  the Regulation 
Limit***and a setback of up to 120 
m from the high water mark where 
overland flow drains into the surface 
water body.  
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Intake Type IPZ-1 IPZ-2* IPZ-3* 
water body. 

Rivers (type 
C) – see 
Figure 4 

200 m semi-circle 
radius of water and 
land upstream of 
the intake and 
extending 10 m 
downstream of the 
intake.  This 
boundary may be 
modified to reflect 
local 
hydrodynamic 
conditions.   

Extends from IPZ-1. In water, 
extends upstream from IPZ-1 to 
reflect the response time** for the 
water treatment plant operator to 
respond to an emergency.  This 
would be a minimum two-hour 
travel time.  If that boundary abuts 
land, the area includes the following 
setbacks along the abutted land:  the 
Regulation Limit*** and a setback 
of up to 120 m from the high water 
mark where overland flow drains 
into the surface water body .  
 

IPZ-3 extends upstream from IPZ-2 
to include all rivers and tributaries 
that may contribute water to the 
intake.  If that boundary abuts land, 
the area includes the following 
setbacks: the Regulation  
Limit*** and a setback of up to 120 
m from the high water mark where 
overland flow drains into the surface 
water body.  

Water bodies 
not covered 
in the above 
types (type 
D) – see 
Figure 5 

Radius of 1 km 
around each intake. 
If that boundary 
extends onto land, 
the area includes 
up to 120 m from 
the high water 
mark of the water 
body.   

Extends from IPZ-1. In water, 
extends upstream from IPZ-1 to 
reflect the response time** for the 
water treatment plant operator to 
respond to an emergency.  This 
would be a minimum two-hour 
travel time.  If that boundary abuts 
land, the area includes the following 
setbacks along the abutted land:  the 
Regulation Limit***and a setback 
of up to 120 m from the high water 
mark where overland flow drains 
into the surface water body  
 

IPZ-3 extends from IPZ-2 to include 
all rivers and tributaries that may 
contribute water to the intake.  If that 
boundary abuts land, the area 
includes the following setbacks:  the 
Regulation Limit*** and a setback of 
up to 120 m from the high water 
mark where overland flow drains into 
the surface water body.  

*Note:  All IPZ-2s and IPZ-3s are extended to include transport pathways. These include, for example, 
drainage ditches or field tile drains that provide a preferential pathway for contaminants to reach the 
intake. 
**Note:  It is anticipated that guidance material will be prepared to assist in the determination/calculation 
of the response time and associated distance for IPZ-2. 
***Note:  “Regulation Limit” means the area of land delineated on a map or series of maps filed at the 
head office of a conservation authority in accordance with a regulation made under subclause 28(1)(c) of 
the Conservation Authorities Act and subsection 4(4) of O. Reg. 97/04 made under that Act.  



Figure 1 
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Figure 2 
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Figure 3 
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Scoring 
 
Under the proposal, vulnerability scores ranging from less than one to ten out of ten are 
determined; however, an area that is an IPZ-3 and is related to a type A intake (Great 
Lake) or type B intake (connecting channel) is not assigned a vulnerability score.  An 
area that is an IPZ-1 is assigned an area vulnerability factor of ten.  An area that is an 
IPZ-2 is assigned an area vulnerability factor between seven and nine.  Areas within an 
IPZ-3 related to a type C intake (river) or a type D intake (e.g. inland lake) may be 
assigned varying area vulnerability factors ranging from one to nine.  A vulnerability 
factor assigned to an area within an IPZ-3 may not be greater than the vulnerability factor 
assigned to the IPZ-2.   The area vulnerability factors are assigned to each IPZ according 
to their susceptibility to becoming contaminated and depend on varying factors, such as 
the surrounding environmental conditions, the percentage of the area that is land and how 
water flows through the area.  Transport pathways (conduits by which potential 
contaminants might enter an IPZ) are also considered in the area vulnerability factor.  
Typically, human-made transport pathways such as drainage ditches or field tile drains 
will increase vulnerability.  Natural pathways such as small channels, gullies, or fractured 
rock that creates an opening for contaminants may also increase vulnerability.  The 
technical rules identify how the scoring is to be carried out. 
 
The area vulnerability factor is multiplied by the source vulnerability factor assigned to 
the intake to obtain a vulnerability score for the area of the intake protection zone.  A 
source vulnerability factor between 0.5 and one is assigned to the intakes, depending 
upon factors such as, the type of intake, and the depth and length of the intake.    
 
Uncertainty Analysis 
 
An assessment of the accuracy of the mapping and scoring of the IPZs is included in this 
component.  The uncertainty analysis provides a measure (“high” or “low”) of whether 
information gaps exist.  The uncertainty analysis may be used in determining areas where 
drinking water threats are significant.  It also assists in addressing data quality problems 
in future source water protection planning.   
 
Products 
 
Map(s) delineating the boundaries of the areas comprising intake protection zones for 
each drinking water system identified in the Terms of Reference is required.  The map(s) 
will indicate the drinking water system to which the intake protection zone is related.  A 
table will accompany the map(s) and will list the drinking water systems, their related 
IPZs, and the calculated vulnerability score of the areas within the intake protection zone.
 
 



Figure 6 
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3)  Groundwater Vulnerability Analysis  
 
Section 15 (2) (d) and (e) of the Clean Water Act, 2006 requires the identification of three 
types of “vulnerable areas” related to groundwater:  highly vulnerable aquifers (HVAs), 
significant groundwater recharge areas (SGRAs) and wellhead protection areas 
(WHPAs).  If a type I, II or III drinking water system obtains water from a groundwater 
body, a Groundwater Vulnerability Analysis is required.   
 
The Groundwater Vulnerability Analysis begins with an assessment of the understanding 
of the geological and hydrogeological properties of the watershed and identifies the 
probable location of HVAs, SGRAs, and WHPAs.  The source protection area is 
delineated into areas of high, medium or low groundwater vulnerability. The 
vulnerability of the groundwater is determined using one of four methods that are set out 
in the technical rules, such as the Intrinsic Susceptibility Index (ISI) or the Aquifer 
Vulnerability Index (AVI) (see Figure 6).  The ISI and AVI are numerical indicators that 
can assist in highlighting areas where contamination of groundwater is more likely to 
occur as a result of surface contamination (see Figure 7).  Consideration is also given to 
human-made transport pathways that could allow contaminants to reach the aquifer 
through groundwater, such as pits or poorly constructed wells.  The results of the 
groundwater vulnerability analysis are used in the determination of the vulnerability of 
wellhead protection areas and the delineation of HVAs. 
 
Part IV of the rules provides how the vulnerability of the groundwater is determined.  
Part V provides how the HVAs, WHPAs and HVAs are delineated.  Part VIII then 
provides how the vulnerability of the WHPAs, HVAs and SGRAs is assessed.  The 
results of the groundwater vulnerability analysis are used to determine areas where 
drinking water threats related to groundwater quality are or would be significant, 
moderate and low threats.   
 



Figure 7 
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Delineation of HVAs, WHPAs and SGRAs 
 
A highly vulnerable aquifer is delineated as an area identified as an area of high 
groundwater vulnerability, but does not include an area that is within a wellhead 
protection area. 
 
A wellhead protection area is delineated for each well that is associated with every type I, 
II and II drinking water system.  The wellhead protection area for municipal residential 
drinking water (type 1) systems is made up of four contiguous zones: (a) WHPA-A, a 
fixed 100 m radius around the well; (b) WHPA-B, the portion of land beyond WHPA-A 
comprising the 2-year time of travel of groundwater; (c) WHPA-C, the portion of land 
comprising the 2- to 5-year time of travel of groundwater; and (d) WHPA-D, the portion 
of land comprising the 5- to 25-year time of travel of groundwater (see Figure 8).  The 
exception to the above is where a report was completed prior to April 30, 2005 where a 
10-year time of travel of groundwater was delineated.  If such a report was produced, and 
where a 5-year time of travel has not been delineated since that date, a WHPA-C1 may be 
delineated comprising the 2- to 10-year time of travel.  This zone replaces the WHPA-C.  
In such cases the WHPA-D then represents the portion of land comprising the 10- to 25-
year time of travel of groundwater. 
 
Where a municipal residential drinking water system is considered to be taking 
Groundwater Under the Direct Influence of surface water (GUDI), the rules also provide 
for the delineation of up to two additional zones - a surface water vulnerable area 
(WHPA-E) and a surface water vulnerable area beyond WHPA-E (WHPA-F) associated 
with the well(s) (see Figure 9).  
 
The wellhead protection area for those drinking water systems included by Municipal 
Council resolution (type II systems) or those systems included in the Terms of Reference 
by request of the Minister (type III systems) are determined based on whether Ontario 
Regulations 170/03 or 252/05 made under the Safe Drinking Water Act, 2002 applies to 
the system, (see Figure 10), the direction of groundwater flow and the potential for 
hydraulic interaction between the well(s) and nearby properties (see Figures 11 and 12).  
Such wellhead protection areas are designated as WHPA-AA.   
 



Figure 8 
 

 Page 14  
 
 



Figure 9 
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Figure 10 

 Page 16  
 
 



Figure 11
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Figure 12 
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Significant Groundwater Recharge Areas 
 
SGRAs are delineated using the most detailed water budget calculations required to be 
developed under the rules (see section 6 of this summary for a summary of the rules for 
water budgets).  SGRAs are areas where the annual average rate of precipitation that 
replenishes groundwater in that area (recharge) is equal to or greater than the annual 
average recharge in the surrounding watershed (see Figure 13).     
 
Scoring 
 
Once each vulnerable area is identified, vulnerability scores are assigned across the 
vulnerable area according to the groundwater’s susceptibility to becoming contaminated 
and that contamination reaching a well.  The technical rules outline that, for the wellhead 
protection areas, scores are determined in reference to groundwater vulnerability 
categories (high, medium, low) across each contiguous and GUDI zone that comprise the 
WHPA (see Figure 14).  The vulnerability scores that are assigned to the wellhead 
protection areas, highly vulnerable aquifers, and significant groundwater recharge areas 
are used to determine areas where drinking water threats related to groundwater quality 
are or would be significant, moderate and low threats.   
 
Uncertainty Analysis 
 
An assessment of the accuracy of the delineation and scoring of the vulnerable areas 
identified above is required.  This uncertainty analysis provides a measure (“high” or 
“low) of whether information gaps exist.  This analysis is used in determining areas 
where drinking water threats are or would be significant.  It also assists in addressing data 
quality problems in future source water protection planning.   
 
Products 
 
Map(s) delineating the boundaries of the areas comprising wellhead protection areas are 
required.  The map(s) will also be required to delineate the boundaries of significant 
groundwater recharge areas and highly vulnerable aquifers.  The map(s) will also have to 
clearly indicate which wellhead protection area is associated with its corresponding 
drinking water system.  
 



Figure 13 
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4) Description of Drinking Water Quality Issues and Listing of Drinking Water 
Quality Threats   

 
Section 15 (2) (f) of the Clean Water Act, 2006 requires that drinking water issues for 
each vulnerable area be described.  Section 15(2) (g) requires that activities that are or 
would be drinking water threats and conditions that are drinking water threats in a 
vulnerable area be listed in the assessment report.  Part XI of the rules provides how 
drinking water quality issues are described, as well as how activities and conditions that 
are or would be drinking water quality threats are listed. 
 
Description of Drinking Water Quality Issues 
 
The rules provide how certain drinking water quality issues are to be identified, including 
those situations where a contaminant in a system’s groundwater supply cannot be treated 
by the system’s treatment equipment to a level that is within the Ontario Drinking Water 
Quality Standards prescribed by O. Reg. 169/03 (ODWQS).  Also, the rules provide that 
a drinking water issue is identified when increasing concentrations of a parameter in 
groundwater listed in the ODWQS suggest that, in the future, a system’s treatment 
equipment is unlikely to be able to adequately treat for the contaminant.  How other 
drinking water issues are identified is left to the discretion of the source protection 
committee.  For those issues for which a methodology of identification is set out in the 
rules, the rules require the identification of related drinking water threats (as described 
below).   
 
As part of the assessment report, drinking water quality issues are listed in relation to 
each vulnerable area.  Once an issue has been identified as described in the rules, the 
area(s) within the vulnerable area that is contributing to the problem is delineated.   This 
is where the concentration of the contaminant in the source water is higher than at the 
well, intake or monitoring well.  Activities within that area that can be associated with the 
contaminant and hence the most likely source of the issue are then identified as drinking 
water threats.  It may not be possible to readily identify the area from which the 
contamination originates.  If so, a plan for how the information would be gathered to 
identify this area would be described in a subsequent assessment report.   
 
List of Drinking Water Quality Threats 
 
A number of activities were identified by the Technical Experts Committee (TEC) as 
threats to drinking water quality as a result of past or present linkages to contaminated 
waters.  The TEC was appointed by the Minister of the Environment in 2003 and was 
tasked with providing advice to the Minister regarding how to assess threats to drinking 
water sources.  There have been some additions and refinements to TEC’s list and it is 
proposed that the list with these modifications and refinements be prescribed in the 
Definitions and Expressions Used in the Act regulation as activities that are drinking 
water threats for the purpose of the Clean Water Act, 2006.  Generally, the 18 prescribed 
activities are related to the storage, application and discharge of chemicals and or 
material containing pathogens.   
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For those activities not prescribed as drinking water threats, the rules set out two 
methodologies for identifying whether the activities are drinking water threats.  In such 
an instance the rules identify an analytical process to be followed to determine if the 
activities are or would be threats.   
 
The first methodology is where an activity is a drinking water threat if it is assessed to 
have a hazard rating greater than 4 and its hazard rating multiplied by the vulnerability 
score of the area in which the activity is or would be located yields a risk score greater 
than 40.  A hazard rating is a science-based, numerical value which represents the relative 
potential for a contaminant to impact drinking water sources at concentrations significant 
enough to cause human illness.  There are two types of hazard ratings, namely for 
chemicals and for pathogenic organisms, and the ratings take into account several factors.  
The four factors considered in the hazard rating for chemicals are the chemical’s toxicity 
(including carcinogenic and non-carcinogenic effects), the chemical’s fate in the 
environment (the persistence of the chemical in the environment), the quantity of the 
chemical (such that it poses a danger to a drinking water source), and the likelihood of 
the chemical reaching a drinking water intake or well or well field based on the way it is 
released (e.g. via runoff due to precipitation, through a flooding event, via deliberate 
discharge).  These four factors are each assigned a score which give an individual 
contaminant of concern for each activity a hazard rating.  The factors for toxicity and fate 
are dependent on the properties of the contaminant.  The factors for quantity and 
likelihood are dependant upon the activity.  Also taken into account in this evaluation is 
the type of vulnerable area in which the activity is or would be located i.e. surface water 
or groundwater.  
 
Since pathogens are living organisms capable of causing acute illness and even death if 
they overwhelm a treatment system, the pathogen hazard rating is proposed to be more 
conservative than that for chemicals.  The pathogens rating is based on two factors, a 
consideration of the frequency that pathogens are associated with a particular activity, 
and an assessment of the potential for the pathogens to be released to the environment.  
Both of these factors relate specifically to the nature of the activity.  Through a matrix, 
these two factors provide a hazard rating out of ten.  Also taken into account in this 
evaluation is the type of vulnerable area in which the activity is or would be located i.e. 
surface water or groundwater.   
 
Under the second methodology provided in the rules for identifying an activity as a 
drinking water threat, an activity is a drinking water quality threat if it involves:  1) the 
storage of large quantities of a contaminant  (>150,000L) listed in Schedule 2 or 3 of the 
ODWQS above ground at a location in an intake protection zone for a type A or B intake; 
and 2) modeling shows that the system’s treatment equipment would not be able to 
adequately treat a release of the contaminant into the systems water supply if such a 
release were to result from extreme storm conditions.   
 
Conditions that result from past activities are areas where there is existing contamination, 
for example contaminated soil at an old industrial site that is no longer in use.  The rules 
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set out how to identify some conditions resulting from past activities that are required to 
be included in the assessment report.   The determination of a hazard rating for conditions 
resulting from past activities is different from that of activities.  In the case of conditions, 
numerous toxic chemicals are usually present in relatively large quantities.  As a result, it 
is proposed that conditions automatically receive a hazard rating of ten. 
 
The Ministry of Environment Director must be satisfied with the results of any 
assessment related to chemical hazard ratings and pathogen hazard ratings for an activity 
not prescribed in the regulations as a drinking water threat before it can be considered a 
drinking water threat. 
 
5) Areas where drinking water quality threats are significant, moderate and low 
 
Section 15 (2) (h) of the Clean Water Act, 2006 requires that the assessment report 
identify where in the vulnerable areas drinking water threats listed in the report are or 
would be significant drinking water threats.  The regulations would also require that the 
assessment report identify the circumstances in which the activities or conditions would 
be significant drinking water threats in those areas.  In addition it is proposed in the 
regulations that source protection committees identify areas where drinking water threats 
are or would be moderate or low drinking water threats and the circumstances in which 
they are or would be moderate or low drinking water threats in those areas.  Part XI of the 
rules provide for the identification of areas where drinking water quality threats are 
significant, moderate and low threats. 
 
The rules provide that a publication by the Ministry, the Tables of Drinking Water 
Threats, as incorporated into the rules, set out the circumstances and areas within 
vulnerable areas where activities prescribed to be drinking water threats in the regulation 
would be significant, moderate or low drinking water threats. Where the SPC has 
identified a drinking water threat that is not a prescribed drinking water threat, the risk 
score of each area within a vulnerable area for the activity or condition would be 
determined.  The risk score for an area within a vulnerable area in respect of an activity 
or condition is determined by multiplying the hazard rating of the activity or condition by 
the vulnerability score of the area to produce a risk score (out of 100).  The risk score 
places a threat into an area where it is or would be significant (where the risk score is � 
80), moderate (where the risk score is <80 and � 60) or low risk (where the risk score is 
>40 and <60).  Where there is high uncertainty as a result of the vulnerability analysis, 
and in the opinion of the source protection committee a more precautionary approach is 
needed to protect the source of drinking water, a prescribed drinking water threat set out 
in Table 3 of the Tables of Drinking Water Threats or an activity that is not prescribed 
but is a drinking water threat with an area risk score of 75 or greater may be a significant 
drinking water threat.   
   
A drinking water threat that is associated with a parameter identified in a drinking water 
issue and is located in the area(s) contributing to an issue is or would be a significant 
drinking water threat. 
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Finally, the purposed rules provide that a drinking water threat is or would be a 
significant drinking water threat in an area within an intake protection zone related to a 
type A intake (Great Lake) or type B intake (connecting channel) where a release of the 
contaminant would cause an issue at the intake.  
 
Products 
 
Tables for and maps of each vulnerable area, listing the significant, moderate and low 
drinking water threats as well as listing the numbers of locations at which each significant 
drinking water threat is carried on (as identified in the regulation) are required.  
Descriptions of the conditions as well as maps showing the areas contributing to issues 
will form part of the assessment report.  Finally, if the threshold of 75 was used to 
determine areas where a drinking water threat is or would be significant, a rationale for 
that decision will be required. 

6) Water Budgets
 
Section 15 (2) (c) of the Clean Water Act, 2006 requires the preparation of a water budget 
for each watershed in a source protection area.  Part III of the technical rules provide the 
methodology for preparing the water budget and require the development of a conceptual 
water budget for each watershed and a water budget for each subwatershed (the Tier One 
Water Budgets).  A refinement of the Tier One Water Budget is required where the 
quantity of water in the related subwatershed is stressed (the Tier Two Water Budgets) as 
well as focused water budgets for areas in a stressed subwatershed that provide water to a 
surface water intake or well related to a drinking water system (the Tier Three Water 
Budget).  Water budgets are not prepared for any part of a Great Lake, connecting 
channel, Lake Simcoe, Lake Nipissing, the St. Clair River or the Ottawa River. 
 
Conceptual Water Budget 
 
A Conceptual Water Budget is the first of the water budgets which is required.  It 
involves an overview of the quantity and movement of water through the watershed.  
This includes an overview of a number of factors related to the hydrologic cycle’s inputs 
and outputs within each watershed, including precipitation, evapotranspiration, 
infiltration/recharge, runoff, and groundwater flow.  A written description of the overall 
flow system dynamics for each watershed in the source protection area is also included, 
taking into consideration surface water and groundwater features, land cover (e.g. 
proportion of urban versus rural uses), human-made structures (e.g. dams, channel 
diversions, water crossings), and water takings.  An assessment of the affects of local 
climate change on the Conceptual Water Budget over a twenty-five year period is also 
included.   
 
 
Tier 1 Water Budget 
 
The Tier 1 Water Budget methodology requires a more detailed analysis of the watershed 
at the subwatershed level.  A Tier 1 Water Budget considers existing and anticipated 
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amounts of water taken from the watershed in its analysis, as is required by sub-clauses 
15(2) (c) (i) and (ii), (iii) and (iv) of the Clean Water Act, 2006.  As part of the Tier 1 
Water Budget calculations, recharge rates are determined for the recharge areas across 
the watershed.  Recharge rates vary due to several factors, including land use and 
geology.  Recharge areas whose recharge rate is determined to be significant (i.e. exceeds 
a threshold specified in the rules) will be identified. 
 
As part of the water budget methodology set out in the rules, the Tier 1 Water Budget 
data would be used to assess whether a subwatershed’s hydrologic system is under 
“stress” as a result of the existing and anticipated surface water and groundwater takings.  
A hydrologic system is under stress when water demand is a high percentage of the 
natural supply.  The technical rules specify the stress thresholds.  The degree to which 
demand exceeds supply results in the stress level of the subwatershed being classified 
into one of three categories of stress:  significant, moderate, or low stress.  Communities 
in a subwatershed with a history of having trouble meeting their water demand are 
categorized at a minimum as having a “moderate” stress level.   
 
Tier 2 Water Budget 
 
Those subwatersheds with significant or moderate stress levels are further evaluated 
using the Tier 2 Water Budget methodology.  The technical rules specify the stress 
thresholds where a Tier 2 Water Budget is required.  A Tier 2 water budget also focuses 
on the subwatershed level and requires a refinement of the water budget tools to more 
accurately set out the water budget for the subwatershed and ultimately assess the stress 
associated with each drinking water system’s water needs, supply, and reserve amounts 
(e.g. for wastewater flow assimilation and ecological flow requirements for stream 
ecosystem health) and to reduce the uncertainty associated with a Tier 1 Water Budget.  
The Tier 2 Water Budget refines and verifies the information gathered under the Tier 1 
Water Budget with the goal of confirming or disproving the elevated stress levels 
determined from the Tier 1 Water Budget.  This refined water budget methodology 
assesses the degree of subwatershed stress under current, drought and future (25 years) 
hydrologic conditions. A stress level of moderate is also assigned for subwatersheds 
where historically the municipal well(s) or intake(s) have experience problems in meeting 
municipal demands because of low water supply to the well(s) or intake(s). If the stress 
level of the subwatershed is determined to be low in the Tier 2 Water Budget, no further 
water budget development is required.   
 
Contributing Area Tier 3 Water Budget 
 
If the Tier 2 Water Budget determines that the stress level of a subwatershed is moderate 
or significant, a Tier 3 Water Budget, which focuses on contributing areas (see Figure 15 
and 16) of each existing or planned municipal residential (type I) system or other 
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designated (type II or III) system, is required.  A contributing area is the area that 
contributes water to a well or surface water intake.   
 
Through a Water Quantity Risk Assessment the Tier 3 Water Budget assesses the risk 
that the water source would not be able to meet the required allocated pumping rate of an 
individual well, group of wells, surface water intake or group of intakes.  As for the Tier 
2 conditions, the Tier 3 water budget is used assesses the risk level of the contributing 
area under current, drought and future (25 years) conditions.  The Tier 3 Water Budget 
also requires that the existing needs of other uses such as aquatic habitat, 
downgradient/downstream water uses, and other uses defined in the rules.   
 
Products 
 
The results of the Conceptual Water Budget are a description of the interactions of and 
trends between the elements of that analysis as well as an analysis of the anticipated 
effects of local climate change on those elements over the next 25 years.  The results of 
the Tiers 1, 2, and 3 Water Budgets are illustrated using textual descriptions, graphics, 
and tables for quantities on a daily, monthly, and annual basis.  Every subwatershed with 
moderate and significant levels of stress and all significant groundwater recharge areas 
would be illustrated on maps.  In addition, where a Contributing Area Water Budget is 
required, maps will illustrate the water budget modelled boundaries, the contributing 
areas and the risk levels associated with the contributing areas as well as the wells or 
intakes located in the contributing areas for each existing or planned municipal residential 
(Type I) system or other designated (Type II or III) system. 
 
7) Water Quantity Vulnerable Areas 
 
Section 15 (2) (e) of the Clean Water Act, 2006 requires the identification of “vulnerable 
areas”, specifically surface water intake protection zones and wellhead protection areas.   
 
Ultimately, the methodology in the rules for identifying vulnerable areas related to water 
quantity only applies to those areas related to type I, II, or III systems where the related 
subwatershed where the Tier 2 Water Budget shows that the stress level is moderate or 
significant from a water quantity perspective.  In such cases, a Tier 3 contributing area 
water budget model, as described in section 6 of this summary, is used to delineate 
wellhead protection areas (called WHPA-Qs) and surface water intake protection zones 
(called IPZ-Qs) related to water quantity.  Part V of the technical rules provides the 
methodology for the delineation of these vulnerable areas related to water quantity for 
groundwater wells and Part VI of the technical rules provides the methodology for the 
delineation of these vulnerable areas related to water quantity for surface water intakes.

For wells, two WHPA-Qs are delineated. The first is the area where current or future 
water takings in that area have reduced or could reduce the water level enough that the 
drinking water system can’t pump at the rate required to meet the needs of the 
community/people it serves on an annual basis.  This area is called the WHPA-Q1 (see 
Figure 17). The second area is the area where land use that stops precipitation from 
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moving downward into the aquifer prevents the drinking water system from pumping at 
the rate required to meet the needs of the community/people it serves on an annual basis.  
This second area is called the WHPA-Q2 (see Figure 18). 
 
Similarly, two IPZ-Qs are delineated for surface water intakes.  The first is the area 
where current or future water takings in that area have impacted or could impact the 
drinking water system to pump at the rate required to meet needs of the 
community/people it serves on an annual basis.  This area is called the IPZ-Q1 (see 
Figure 19). The second area is the area where land use that stops precipitation from 
moving into the rivers and lakes in sufficient volumes, either directly as runoff or 
indirectly via groundwater recharge and discharge, reduces the volume of the surface 
water source that supplies water to the drinking water system.  This would result in the 
drinking water system not being able to pump at the rate required to meet needs of the 
community/people it serves on an annual basis.  This second area is called the IPZ-Q2 
(see Figure 20). 
 
Products 
 
For each drinking water system where a contributing areas water budget model is 
developed, maps will be created showing the appropriate vulnerable areas.  For surface 
water intakes, the IPZ-Q1 and IPZ-Q2 will be mapped.  For wells, the WHPA-Q1 and 
WHPA-Q2 will be mapped.   
 
8) List of Drinking Water Quantity Threats within the Quantity Vulnerable  
Areas and Areas Where Activities are Significant and Moderate Drinking Water 
Threats 
 
Section 15 (2) (g) of the Clean Water Act, 2006 requires that the assessment report list 
the threats in the vulnerable areas.  Section 15 (2) (h) then requires the identification of 
where in the vulnerable areas drinking water threats listed in the report are or would be 
significant drinking water threats.  Part IX of the technical rules provides for the 
assessment of the “risk level” associated with each contributing area.  Part X then 
provides for the identification of areas where drinking water threats are or would be 
significant and moderate drinking water threats in relation to water quantity.  This is done 
for contributing areas that have a risk level of significant, moderate and low.  It is 
proposed that the rules will not set out a methodology for low drinking water threats 
related to water quantity.
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The methodology for determining drinking water threats related to water quantity first 
requires the assessment of the “risk level” associated with each contributing area required 
to be delineated under the water budget part of the rules. A contributing areas risk level is 
based upon the area’s “exposure” and the “tolerance” of the drinking water system 
related to the area.  The exposure is a measure of the ability of the intake or well to pump 
sufficient water for the community on an annual basis once other uses (e.g. aquatic 
habitat) have been accounted for.  The tolerance is a measure of the extent to which 
things like backup wells and storage can be used to meet limited periods of peak water 
usage.  Data derived from the contributing area water budget model is used to determine 
the area’s risk level.   
 
Where current or future activities have the ability to impact the water level in the 
contributing area for a well or intake, to a point that the drinking water system can’t 
pump at the rate required to meet needs of the community/people it serves on an annual 
basis, the “exposure” of the system is high.  If it can meet those needs, then the 
“exposure” of the system is low. 
 
The contributing area water budget model is used to run a series of scenarios with 
varying climate data to determine the exposure levels of the well or intake.  These 
scenarios are run under current, drought and future (25-year) conditions. 
 
Where there is enough capacity in the drinking water system to meet the community’s 
needs i.e. through back-up systems during limited periods of peak water usage, the 
“tolerance” is high.  If there is not enough capacity, then the “tolerance” is low.   
 
The risk level of the contributing area is then assigned based upon the assessed exposure 
and tolerance: 
 

� If the exposure is high and the tolerance is low, the contributing area risk level is 
significant.   

� If the exposure is high and the tolerance is high, the contributing area risk level is 
moderate. 

� If the exposure is low and the tolerance is low, the contributing area risk level is 
moderate. 

� If the exposure is low and the tolerance is high, contributing area risk level is low. 
 
Once the risk level of a contributing area is assessed and the vulnerable areas are 
delineated, this information is used in determining in what areas a drinking water threat 
related to water quantity is a significant or moderate threat.  
 
The following table (Table 2) lists the activities that are drinking water threats in those 
parts of surface water intake protection zones and wellhead protection areas that are 
related to water quantity, and in which areas the activities are or would be significant and 
moderate drinking water threats. 
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Table 2:   Drinking Water Threats and Those Areas Where Threats are Significant and 
Moderate

Activity Area where activity is or would 
be a significant drinking water 

threat 

Area where activity is or 
would be a moderate 
drinking water threat 

an existing consumptive activity 
that takes surface water from IPZ-
Q1 

a contributing area with a risk 
level of significant 

a contributing area with a risk 
level of moderate 

an existing consumptive activity 
that takes groundwater from 
WHPA-Q1 

a contributing area with a risk 
level of significant 

a contributing area with a risk 
level of moderate 

a new or increased consumptive 
activity that takes surface water 
from IPZ-Q1 

a contributing area with a risk 
level of significant 

 

a new or increased consumptive 
activity that takes groundwater from 
WHPA-Q1 

a contributing area with a risk 
level of significant 

 

a new or increased consumptive 
activity that takes surface water 
from IPZ-Q1 and that if factored 
into the risk level assessment for the 
related contributing area undertaken 
in accordance with Part IX, would 
result in the risk level for the 
contributing area to be increased to 
significant 

a contributing area with a risk 
level of moderate or low 

 

a new or increased consumptive 
activity that takes groundwater from 
WHPA-Q1 and that if factored into 
the risk level assessment for the 
related contributing area undertaken 
in accordance with Part IX, would 
result in the risk level for the 
contributing area to be increased to 
significant 

a contributing area with a risk 
level of moderate or low 

 

a new or modified activity that 
would reduce infiltration within 
WHPA-Q2 or IPZ-Q2 

a contributing area with a risk 
level of significant 

a contributing area with a risk 
level of moderate 

a new or modified activity that 
would reduce infiltration within 
WHPA-Q2 or IPZ-2 to an extent 
that if factored into the risk level 
assessment for the related 
contributing area made in 

a contributing area with a risk 
level of moderate or low 
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Activity Area where activity is or would 
be a significant drinking water 

threat 

Area where activity is or 
would be a moderate 
drinking water threat 

accordance with Part IX, would 
result in the risk level for the 
contributing area to be increased to 
significant 
 
 
Products 
 
Tables and maps of each vulnerable area, describing the significant or moderate drinking 
water threats as well as the numbers of locations at which each significant drinking water 
threat is carried out is required.  
 
Questions for Public Consideration and Comment 
 
The following are source protection related issues for which the Ministry of the 
Environment would like input from the public to assist the Ministry in finalizing the 
proposed rules: 
 
Great Lakes

Approximately 80% of Ontario’s population obtains its drinking water from the Great 
Lakes.  The water quality of the Great Lakes ranges from moderate to excellent.  Where 
vulnerable areas cross political boundaries, collaboration between Committees will be 
necessary.   With regard to the Great Lakes, the Ministry is particularly interested in 
public comment on two areas of the proposed technical rules – those that relate to water 
quality threats and water quantity threats. 
 
Quality Threats: For intakes located in the Great Lakes and connecting channels (type A 
and type B intakes), it is important to note that, as currently proposed, there are two 
circumstances in which an activity may be determined to be a significant drinking water 
threat: 
 

1) activities located within a vulnerable area that are associated with a contaminant 
which has been identified in relation to a drinking water quality issue; and 

 
2) through a risk analysis where: 

 
� an activity involves the storage of  a quantity of a contaminant > 150,000 

litres; 
� that contaminant is stored above-ground within the intake protection zone; 

and 
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� modeling would show that a spill at the activity during a storm event of up to 
a 100-year frequency could result in the contamination of water at the intake. 
 

Question/Input Point #1:   
 
The Ministry has proposed that the intake protection zone for type A and B intakes be 
determined using a storm event of up to a 100-year frequency.  What other criteria (e.g. 
besides an extreme storm event) would be considered appropriate for the delineation of 
the intake protection zones for Great Lakes and connecting channels? 
 
Question/Input Point #2:   
 
The Ministry has proposed that a quantity of >150,000 litres of contaminant be used to 
determine areas where drinking water threats are or would be significant drinking water 
threats.  Is this an appropriate threshold?  If not, what would an appropriate threshold be? 
 
 
Quantity Threats:  It is currently proposed that water budgets not include larger water 
bodies such as the Great Lakes.  The quantity of water in the Great Lakes is the subject of 
other pieces of legislation including binational arrangements under the Great Lakes 
Charter Annex.  The quantity of water in the Great Lakes is affected by a host of events 
and activities beyond the scope of any one source protection area.  In some specific near 
shore areas, however, declining water levels may be a concern in that it may lead to 
increased eutrophication.  This may, in turn, be associated with taste and odour problems 
as well as the threat of blue green algae.  
 
Question/Input Point #3: 
 
In the absence of requiring a water budget for Great Lakes and given a source protection 
committee’s limited geographical jurisdiction, how could source protection committees 
assess quantity threats associated with those situations e.g. taste and odour problems 
associated with eutrophication? 
 
Question/Input Point #4:  
 
How could the information collected for the purposes of preparing a water budget in 
accordance with the methodologies set out in the rules be considered to account for 
impacts on the Great Lakes? 
 
Drinking Water Quality Threats
 
A component of determining the risk score associated with an activity is the underlying 
vulnerability of the area within a vulnerable area; however there would be level of 
uncertainty associated with the vulnerability assessment – namely the delineation of the 
vulnerable area and/or the assignment of a vulnerability score within an area.  
Uncertainty may be high because limited data is available to support that vulnerability 
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analysis.   Although the concept of precaution has been embedded in several rules, it is 
suggested that, where there is high uncertainty as a result of the vulnerability analysis for 
IPZs and WHPAs and a more precautionary approach is appropriate in the opinion of the 
source protection committee, the threshold for identifying an area where a threat is 
significant may be lowered to a risk score of >75.   
 
Question/Input Point #5: 
  
What characteristics should a source protection committee consider in determining 
whether        
 
a) a drinking water threat listed in Table 3 of the Tables of Drinking Water Threats; or  
b) a threat that is not prescribed and has a risk score of 75  
 
is or would be a significant drinking water threat, including characteristics related to the 
source waters and activities? 
 
The Technical Experts Committee report of November 2004 listed land use activities that 
threaten drinking water sources and the issues associated with the threats of provincial 
concern.  They further recommended that “a list of threats of provincial concern should 
be adopted within the source protection planning framework”.  In the accompanying 
Definitions and Expressions Regulation posting Registry Number 010-3893 these 
“threats of provincial concern” have been recast into a list of “prescribed drinking water 
threats”.  The rules further incorporate the Tables of Drinking Water Threats which 
identifies where such threats are significant, moderate and low drinking water threats. 
 
Question/Input Point #6:  
 
Comment is invited on the accompanying Tables of Drinking Water Threats and, in 
particular, submissions are invited on the identification of areas where drinking water 
threats are or would be significant, moderate and low threats.  
 
Water Budgets, Significant Groundwater Recharge Areas and Significant Drinking 
Water Quantity Threats

Significant groundwater recharge areas represent critical pathways for recharge of 
aquifers so that these groundwater reservoirs might be available in the future as drinking 
water supplies.  Rarely is the groundwater recharge rate “zero” over the land surface.  
Further, where “significant” recharge takes place protection policies may eventually be 
based upon a mathematical calculation meant to identify a “threshold”.  This threshold 
may help distinguish between the larger areas which contribute relatively smaller 
amounts versus smaller areas which contribute relatively larger proportions of recharge.  
In the proposed rules these areas would be those areas within the source protection area 
where:  
1. the average annual recharge rate is greater than the average annual recharge rate for 
the surrounding watershed by a factor of 1.15 or more. 
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2. the average annual recharge rate is 55% or more of the rate determined by 
subtracting the average annual evaporation for the surrounding watershed from the 
average annual precipitation for the surrounding watershed.

Question/Input Point #7:    

Comment is invited on the thresholds for the identification of these recharge areas and, in 
particular, submissions are invited on additional or alternative methods of determining 
and delineating significant groundwater recharge areas.  
 
Question/Input Point #8:   
 
Where a Tier 3 Water Budget has been completed for a contributing area it is proposed 
that a number of specific water quantity vulnerable areas be delineated based upon the 
data derived from the associated water budget, notably the WHPA-Q1, WHPA-Q2, IPZ-
Q1 and IPZ-Q2.  It is proposed that, once it is determined that the water source is stressed 
and may not be able to accommodate the needs of the community through the next 25 
years, any and all permanent removals and reductions in recharge be designated as 
significant drinking water threats within WHPA and IPZ-Q1s and WHPA and IPZ-Q2s 
respectively.  It is proposed that an analysis and evaluation of what constitutes the largest 
individual threat(s) contributing to the problem need not be completed.  As a result, a 
source protection committee may develop a variety of policies for a source protection 
plan which may be specific or general in nature.   
 
Question/Input Point #9:   
 
Comment is requested with regard to whether it is appropriate to consider all 
consumptive uses and activities that reduce recharge as significant drinking water threats 
and leave discretion to the source protection committee to develop policies to address 
them or whether only certain activities should be so identified.  If an alternative approach 
is suggested, how would the distinction be made between those activities that were 
significant and those that were not? 

Climate Change Adaptation 
Various global models related to changes in climate provide predictions on future 
weather patterns.  Where these global impacts affect local weather patterns, climate 
change can alter the water cycle within watersheds. Adaptation to and a scientific 
assessment of the changing climate is particularly relevant to source protection planning.  
Climate change has been recognized and incorporated into the rules with regard to an 
assessment of the anticipated affects of local climate change on the conceptual water 
budget over the next 25 years.  Climate change could, however, be built into a number of 
additional aspects including amending the refined subwatershed stress assessment to 
include an assessment of anticipated climate trends.  This could impact the number of 
type I, II, and III systems where Contributing Area Water Budget models are required.  
This would mean that the assessment reports would identify activities that may become 
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significant drinking water threats as a result of climate change.  In addition it is proposed 
that a section be included in the assessment report as per the associated posting (EBR 
registry Number 010-3873) to require a summary of available information on climate 
change.   
 
The Ministry is considering a phased approach to building climate change into 
assessment reports that would be predicated upon specific amendments to the rules and 
potentially the regulation.  The Ministry is intending to consult on how climate change 
could be further incorporated into drinking water source protection.   
 
Question/Input Point #10:  
 
With regard to the rules, which specific rules (vulnerable area delineation, threats 
assessment, issues evaluation, other) would be a high priority for amendment in this or 
future versions of the rules so as to be responsive (adaptive) to climate change?  How 
might these be amended and what information should be available in support of the 
analysis that would be required under the amended rule?


