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1. Purpose and Scope 
The purpose of this Alberta Environment and Parks (AEP) guidance document is to provide clear direction on 
behalf of AEP to waterworks systems owners and operators to support their assessment of lead hazards and 
development of lead management plans that address the risks of consumption of lead in drinking water at the 
customer’s tap.  

Why the need for this guidance document? In March 2019, Health Canada published a new lead limit for the 
Guidelines for Canadian Drinking Water Quality (GCDWQ). The new guideline for lead introduces two (2) 
fundamental changes from how lead has been managed in drinking water since 1992, namely: the maximum 
acceptable concentration (MAC) for lead was lowered to 5 μg/L; and more importantly, the point of compliance 
for lead is at the customer’s tap and no longer in the distribution system upstream from the service connection 
point or property line.  

This impacts waterworks systems because the change in the point of compliance will require a shift in how we 
think about our role and responsibility in producing and distributing drinking water. The goal of waterworks 
systems1 (referred to as facilities in this document) is the protection of public health; and going forward, 
treatment and monitoring must consider the impacts of household plumbing. AEP recognizes the challenge of 
managing lead levels at the customer’s tap. It is a complex issue that, for some facilities, will take many years to 
resolve.  

AEP recommends approaching lead management in two phases: 

Phase 1 - Planning, communication and assessment; and 
Phase 2 - Mitigation.  

The two phases are inter-dependent, with Phase 2 building on the results of Phase 1 which does not have to be 
fully completed before Phase 2 commences. Key outcomes for Phase 1 include:  

• facilities having appropriate water quality monitoring programs; 
• timely communication with customers; 
• providing or incentivizing customers to have point-of-use (POU) filters for some interim period; 
• initiating or continuing the physical removal of lead service lines (LSLs); and  
• regulatory reporting to AEP on an annual basis.  

These are measurable deliverables that meet the challenge of achieving the ultimate goal – to get the “lead out” 
– in order to minimize customer exposure to lead in drinking water in accordance with Health Canada’s 
guideline. AEP will assess facility progress and performance for lead management achieved during 2020 to 
2024. This assessment will be based on a facility’s lead management plan development and its program 
implementation. The assessment is not based on numeric metrics of how many customer taps have lead 
concentrations exceeding the new MAC (i.e. 5 μg/L). 

It is anticipated that Health Canada will update their 2009 Guidance on Controlling Corrosion in Drinking 
Water Distribution Systems in 2021 that will provide technical information to support Phase 2 by giving 
facilities operational guidance for managing pipe alloy metals from leaching into drinking water.  

Phase 2 outcomes will include: 

• characterizing common sources of lead from treatment to tap through ongoing monitoring in the 
distribution system and customer taps; 

• ongoing LSL replacement; 

                                                      
1 “Waterworks system” in the Environmental Protection and Enhancement Act, R.S.A. 2000, c E-12, includes water treatment plants and 
distribution systems. 
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• communication with customers; 
• evaluation of water corrosivity; and 
• assessment of lead control options. 

This document provides guidance on the various components of a facility’s lead management program, 
including: 

• understanding factors that contribute to increased lead concentrations at the tap; 
• evaluating and assessing sources of lead contamination; 
• setting priorities for lead sample collection, testing and mitigation; 
• strategies to evaluate the extent of the lead problem in a drinking water system and distribution zones by 

evaluating the corrosiveness of water through water characterization and survey of lead concentrations 
at residential taps, followed by a more detailed examination and response to those residences with 
elevated lead levels; 

• information on approaches to minimize lead at the tap; 
• messaging plan and examples to assist facility staff in communicating with customers regarding sources 

of lead, lead results, sampling plans, mitigation measures and steps the customer can take to reduce lead 
exposure; and 

• regulatory reporting obligations to AEP. 

This document does not include an evaluation of health impacts or exposure such as measuring blood lead 
levels. Health information for the public and drinking water facility staff can be obtained from online 
publications from Alberta Health [1], Alberta Health Services [2] and Health Canada [3]: 

• Common Questions about Lead and Drinking Water; 
• Drinking Water: What about lead? and 
• Lead and drinking water from lead service lines. 

Although it refers to the outdated MAC for lead (10 μg/L), Lead and drinking water from lead service lines 
published by Alberta Health has information on steps individuals can take to avoid lead exposure from drinking 
water at home. Alberta Health will update this latter document in the near future. Customers can also be directed 
to Alberta HealthLink 24/7 by telephone at 811.  

For drinking water facilities, questions and guidance on developing your lead management program can be 
directed to your regional AEP DWOS (Drinking Water Operations Specialists). Your regional AEP 
Environmental Protection Officer (Inspector) can provide guidance on meeting the regulatory requirements and 
together with DWOS will monitor progress and completion of your lead management program.  

2. Introduction and Background 
Typically, lead levels in source water are very low and the finished drinking water produced at water treatment 
plants is virtually lead-free. However, lead can leach into drinking water from LSLs2, tin-lead solder, brass 
fittings and some water meters. Lead-containing materials were more commonly used in the past, and 
consequently occur more frequently in older homes. However, recent construction does not eliminate the risk of 
lead leaching into drinking water. Newer brass fittings can potentially release more lead than older fittings 
because the concentration of lead is highest at the internal surface due to the molding process and movement of 
water or the parts against each other can release lead [4].  

The National Plumbing Code allowed the use of lead pipes until 1975 and tin-lead solder until 1986.  
Construction before 1960 has been used as a benchmark for use of lead as a service line material [1]. However, 

                                                      
2 LSL refers to service lines made of lead and other high lead materials such as “Camaloid”. 

https://www.albertahealthservices.ca/eph/Page8294.aspx
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/what-about-lead.html
https://open.alberta.ca/publications/lead-and-drinking-water-from-lead-service-lines
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poor construction practices may have resulted in installation of lead pipes after 1975 and in-fill construction may 
have used the existing LSL instead of installing a non-lead service line. 

2.1 Health effects and lead-sensitive populations 
Although the lead MAC is 5 μg/L, there is no known level of lead exposure that is considered safe [5] and 
efforts to reduce lead levels as low as achievable are strongly encouraged by Health Canada. Pregnant women 
and children under six years-of-age are the populations most vulnerable to lead. Women who have been or are 
exposed to lead can in turn expose their foetus or infant during pregnancy and breastfeeding [6]. Children are 
more affected by exposure to lead than adults are because they absorb more ingested lead than adults do. In 
children and foetuses, lead can cause adverse effects on neurological development and behaviour in children, 
including reduction of intelligence quotient (IQ). In adults, lead exposure can cause increased blood pressure or 
kidney problems. Exposure to lead in drinking water is a concern only if the contaminants are ingested [1]. 
Inhalation and dermal absorption during bathing and showering are not significant routes of exposure. 

2.2 Maintaining customer confidence 
Customer communication is a key component of the water facility’s approach to address lead contamination and 
maintain customer confidence. Transparency is an important factor in effective communication; therefore, 
reasonable customer requests for lead sampling should be accommodated by the facility.  Customers can also be 
directed to the labs listed in Appendix A. The public and individual homeowners need information about the 
risks of lead in drinking water, steps they can take to reduce exposure and what the facility owner/operator is 
doing to address the issue. Your customers must have enough information to make informed decisions to protect 
their health.  

Those conducting the surveys and collecting the personal information, i.e. name, contact info and address, need 
to obtain informed consent directly from the individual the information is about. This can be done in the form of 
a FOIP or Privacy Clause which can be handed to the individual when tap water samples are collected from 
private residences (refer to Appendix C). It is essential that these homeowners understand that their drinking 
water data (lead result and address) will be shared with AEP. Individual addresses and sampling information 
about that address would not be provided in a FOIP request for information from AEP because it is personal 
data. Residential lead sampling results submitted with annual reports to AEP will be saved in a protected format. 
AEP is developing an online platform to publish summary statistics at the neighbourhood, postal code or 
community level. 

Section 7 contains more information on customer communication and for examples of message content, refer to 
Appendix C. 

3. Lead Management Program Overview 
Determining appropriate actions to reduce lead concentrations at the tap is complex because of the: 

• shared responsibility and ownership of lead-containing components by homeowners and waterworks 
facilities;  

• variability of lead levels from one home to the next;  
• large number of factors that can affect lead concentration (refer to Appendix E: Factors that Influence 

the Dissolution of Lead from Lead-containing Materials); and  
• financial cost of removing sources of lead on the private-side that in turn can create a disproportionate 

burden on lower income families and health inequities.  

Facility owners/operators need monitoring programs in place to identify elevated lead concentrations at the tap 
and likely sources of lead contamination. This then enables facility owners/operators to remove sources of lead 
such as LSLs, take suitable actions to reduce the lead concentration at the tap and communicate to customers on 
appropriate steps they can take to reduce their lead exposure from drinking water.  
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AEP will expect waterworks facilities to develop and implement a lead management program starting January 1, 
2020 by undertaking the following tasks summarized in Table 1 before the end of 2024. Each task is described 
in more detail later in this document. 

Table 1: Overview of lead management program tasks for 2020-2024 

Task Guidance 
document 
section(s) 

Records management 
• Develop and continually maintain a database which includes: 

o an inventory of LSLs  
o lead results for single and multi-family (fewer than 8-units) residences and large 

building residences 
o sampling data 

3 and 4.1 

System assessment  
• Stratified sampling planned and mapped 
• Informed consent obtained from owner/occupant 
• Number of unique addresses sampled meets requirements in Table 2  
• Select lab that meets sampling and analysis requirements  
• Complete sampling by September 30, 2021 

4 and 
Appendix 

A 

Investigative sampling and follow-up to verify lead concentrations and/or identify lead sources 
• Perform verification sampling 
• Identify lead source by profile sampling  
• Post-LSL replacement sampling 

5 

LSL replacement and exposure reduction strategy developed and implemented which includes: 
• establishing a resource plan for your lead management program, point-of-use (POU) filter offer 

program and LSL replacement; 
• initiating LSL replacement with post-replacement flushing and sampling; and 
• putting POU filter offer program in place. 

6 

Communication strategy and content developed and implemented to: 
• recruit water sampling and LSL survey volunteers from the community (if opting for volunteer 

participation); 
• provide information on adverse health effects and guidance to customers for reducing exposure; 

and 
• notify owner and occupant regarding 

o presence of LSL, annually, 
o lead results, within 14 days of receipt, and 
o post-LSL replacement hazards of elevated lead and practices to prevent exposure, prior 

to replacement. 

7 

Regulatory reporting obligations are met: 
• Operations Program updated to include: 

o lead monitoring and analysis, 
o schedule and procedures for compiling a lead source inventory, 
o financial planning, and  
o removal of LSL from the distribution system; 

• Lead management program strategy and progress submitted in Annual Report; 
• Drinking Water Safety Plan (DWSP) updated with customer risks associated with lead; and 
• Lead sampling results summarized and submitted. 

8 
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3.1 Records management 
Information/records management tools will be essential to enable water facilities to develop, implement and 
adapt their lead management programs year over year. The following is a list of useful data fields: 

• residential addresses, including large residential buildings;  
• construction date;  
• pipe lengths (private-side and public-side service lines and household plumbing); 
• pipe diameters; 
• public-side service line material(s);  
• private-side service line material(s);  
• name(s) and contact information for; 

o the occupant and owner of sampled locations (collected from billing information and/or during 
sampling), 

o mailing list for lead program communications, 
• lead sampling results;  
• lead sampling protocol used;  
• records of communications with the owner/occupant including informed consent to take samples and 

report sample address; and 
• status of service line replacement on public- and/or private-sides. 

This data will be maintained and updated by facilities to respond to customer questions and concerns expected 
especially from households with lead-sensitive populations such as women in pregnancy and/or parents or 
guardians of young children. Customers may also be concerned about the presence of LSLs due to the potential 
impact on the perceived value of a home and desirability as a rental [7]. In cases where either the name of the 
owner or occupant only are known, communications can include a request to the recipient that the other party 
(occupant or owner) is informed (Section 7). 

3.2 Inventory of Lead Service Lines (LSLs) 
Lead service lines are a consistently high source of lead and contribute 50–75% of the total lead at the tap after 
extended stagnation times [8]. Given that most lead pipe internal diameters were 1 inch or less [9, 10], they were 
most commonly used for service lines to single family and multi-family residences with fewer than eight units 
[1, 11]. Facility owner/operators are expected to compile an inventory of LSLs, both on the private-
(homeowners’ responsibility) and public-side (refer to Figure 1).  

Since LSLs were mostly installed over 40 years ago, lot-servicing records of LSLs on the public-side may be 
non-existent or incomplete. Information regarding the presence of LSLs may be available from [12]: 

• data from profile (or other relevant) studies for lead at the tap; 
• construction records from initial installation; 
• repair and rehabilitation records; 
• tax records indicating when buildings were constructed; 
• plumbing permits; 
• visual confirmation; and/or 
• operational experience.  
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Figure 1: Responsibility for water service lines is split between the homeowner (private-side) and the 

city/waterworks (public-side). 
Provided courtesy of the City of Calgary (2019). 

Records of private-side (homeowner’s side) of the service line material are even less likely to be available to the 
facility, however, in addition to the above sources; this data may be available from: 

• The customer. Ask the homeowner or occupant to report on the pipe material they see entering the 
shutoff valve.  

• Meter readers and installers. Include identification of pipe material entering the shutoff valve with 
information collected during reading and installing. 

• Distribution system repair records. Excavation of the service valve might have revealed part of the 
private-side service line and this information may have been recorded. 

• Prioritized excavation (hydrovac) of service lines around the service valve based on lead test results or 
construction age.  

Visual confirmation of a small section of service line does not guarantee that the remainder is the same. Mixed 
materials are not uncommon. Based on the information gathered (records, year of construction), communication 
of confirmed full or partial LSLs on the public- or private-side will be provided to the owner and occupants of 
the affected building on an annual basis. See Appendix C for communication examples.  

4. System Assessment 
Over the period of 2020 to 2021, a stratified sampling system assessment of locations across the distribution 
system will be required to: 

• estimate level of corrosivity;  
• estimate lead exposure in the population; 
• identify and/or verify homes and zones with elevated lead levels; and  
• identify sentinel homes3 for long term trending of lead levels and assessment of corrosion protection 

treatment efficacy (if applicable).  

Before October 1, 2021, facilities shall collect samples from the number of unique addresses given in Table 2. 
The number of sites listed in Table 2 are the minimum requirement. The number of sites sampled may be 

                                                      
3 Sentinel homes are usually high-risk sites (with confirmed LSL).  The high drinking water lead levels at these locations 
allow detection of significant changes in lead concentration due to corrosion control treatment or changes in water 
chemistry. 
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accumulated over more than one year, but samples must be collected between the period of May 1 and 
September 30 when water temperatures are warmer. Samples must be collected from taps used for drinking 
water in residences. Recreation centres, hydrants or gas station bathrooms are not acceptable sites for the 
system assessment. Approximately 10% of samples should be from large residential buildings, if available.  

Samples will be analyzed for total lead according to Drinking Water Information Letter 1/2014: Analysis of 
drinking-water for metals (Appendix B) by an approved laboratory (Appendix A) that is ISO/IEC 17025 
accredited for this method. The facility owner/operator will cover the cost of sampling, shipping and analysis.  

 
Table 2: System assessment minimum number of sample sites based on population. 

Collection period between May 1 and September 30. 

Alberta Population Served By 
Drinking Water System 

Total number of sites to be sampled 
between 2020 and 2021 

100,000 or more 100 
50,000 - 99,999 80 
10,000 - 49,999 60 
3,300 - 9,999 40 
500 - 3,299 20 
100 - 499 10 
50 - 99 5 
< 50 10% of number of population served  

 

The system assessment described in this section must be completed before the end of 2021. It is a one-time 
sampling program, however, investigative and follow-up monitoring may be required (refer to Section 5 for 
more details).  

The system assessment site sampling does not have to be repeated if an equivalent sampling program has 
already been completed. However, regulatory reporting requirements (Section 8) must be met and the historical 
data proposed to fulfil the requirements of the system assessment provided in the format given in Appendix F. 

4.1 Sampling locations 
Addresses should be sorted into groups (strata) based on evidence and estimates of the concentration of lead 
customers may be exposed to – from high to low. The strata may correspond geographically to neighborhoods or 
distribution zones defined by presence of LSLs, date of construction, or areas of greater water age (and 
potentially increased corrosivity).  

The system assessment sampling program should include unique addresses randomly located in each strata. 
However, since LSL are the largest contributing factor to lead, areas known or likely to have LSLs should have 
the highest priority for sampling. Health Canada [10] recommends that waterworks systems in which lead 
service lines are present, a minimum of 50% of the sampling sites should target lead service line residences. 
Next priority should be homes without/or unlikely to have LSL but with/likely to have lead-containing solder. 
Then distribution zones of stagnant or high water age are the third priority. GIS mapping of this spatial data is 
often useful to aid in designing sampling programs and identifying the likely lead risk for neighborhoods. Figure 
2 outlines the steps to follow. 

Those conducting the surveys and collecting the personal information, i.e. name, contact info and address, need 
to obtain informed consent directly from the individual the information is about. This can be done in the form of 
a FOIP or Privacy Clause which can be handed to the individual when tap water samples are collected from 
private residences (refer to Appendix C). It is essential that these homeowners understand that their drinking 
water data (lead result and address) will be shared with AEP. Individual addresses and sampling information 
about that address would not be provided in a FOIP request for information from AEP because it is personal 
data. Residential lead sampling results submitted with annual reports to AEP will be saved in a protected format. 
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Figure 2: Action sequence for system assessment. Strata assignments are suggestions.  

 

4.2 System assessment sampling protocols 
For sampling instructions, sample information, an explanation of the sampling protocols and lab analysis 
requirements, refer to Appendix A. The system assessment sampling protocols are contained in Table 3. 

Facilities can use voluntary customer-initiated tap sampling and seek participation using targeted outreach to 
customers at risk of having LSLs for assistance in sampling (refer to Appendix C for an example). 

Either random daytime (RDT) or 30-minute stagnation (30MS) sampling protocols can be used for single- or 
multi-family (fewer than eight units) residential sites. These protocols capture typical exposures and are 
considered appropriate for identifying priority areas for actions to reduce lead concentrations.  

For large residential buildings such as apartment buildings or seniors’ residences, an RDT sampling protocol is 
recommended for these sites to capture typical exposures [8]. A smaller sample volume is collected in large 
building residences because the objective is to detect lead sources within the unit plumbing [16]. 
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Table 3: System assessment sampling protocols 

Location Sampling type Protocol 
Single- and 
multiple-family (less 
than 8 units) 
residences 

30MS-2L 2 – 5 minute flush. 
30-minute stagnation. 
Collect first two litres in two 1-L bottles. 

RDT-1L Samples collected randomly during the day (random stagnation and 
flushed conditions) without prior flushing. 
Collect 1 L. 

Large residential 
buildings 

RDT-
2x125mL 

Samples collected randomly during the day (random stagnation and 
flushed conditions) without prior flushing. 
Collect two 125-mL samples. 

• Monitoring will be conducted at the customer’s cold water tap which is used most often for drinking and 
food preparation, usually the kitchen tap. If there is a kitchen faucet POU filter, a second non-filtered sample 
point which is also used for drinking water in the residence can be sampled, or the POU filter can be 
removed. Residences with point-of-entry treatment devices that treat all of the water entering a house or large 
building should not be sampled. 

• All samples will be collected in wide-mouth sample bottles, without removing the aerator or screen [8] or 
disinfecting the tap. An uninterrupted moderate flow rate (4 to 6 L/minute, where possible) should be used 
while filling sample bottles.  

• Appendix A provides detailed sampling information, sampling instructions and lab analysis requirements. 
• For the residential 30MS and large residential building RDT sampling protocols only, the cost of testing may 

be reduced by analyzing a composite of the two bottles collected from the same tap and sampling event (2 x 
1 L for residences or 2 x 125 mL for large residential buildings). Preservation must have taken place at least 
16 hours before a proportionate composite of the two well-mixed preserved samples is made. For example, 
50-mL aliquots can be taken from each bottle to form a 100-mL composite. All steps in preparing a 
composite must be done by an approved laboratory because all materials that touch the sample must be acid-
washed and lead-free. If the total lead concentration in the composite is ≥ 5 μg/L, the individual bottles 
should be tested and lead results from both bottles reported to AEP and the customer. Otherwise, results from 
the composite sample will be reported.  

 

4.3 Reporting results to the customer 
The occupant and owner must be provided with all lead sampling results within 14 days of receiving the result 
from the lab regardless of the lead concentration - This applies for all lead sampling at the tap, not just system 
assessment. Efforts to reduce lead levels as low as achievable are strongly encouraged and the customer can use 
the result, low or high, to make informed health decisions.  

Communications should include relevant aspects of your lead management program as described in Section 7. 

5. Investigative Sampling and Follow-up 
As the system assessment portion of testing is being rolled out, the next stage of investigative sampling and 
follow-up will depend on the type of residence, sample results and presence of LSLs. Where the results of 
sampling indicate that the lead MAC (5 μg/L) has been exceeded, investigative/verification sampling will be 
conducted within one month after the initial sample results are received, given best efforts of the facility staff 
and cooperation from the home owner/occupant. The sampling procedure chosen for follow-up sampling must 
be appropriate to meet the desired objective [16] whether that is identifying the source of lead contamination, 
verifying results or monitoring water quality after LSL replacement.  

5.1 Large residential buildings 
Exceedance of the lead MAC (5 μg/L) should be followed up by the facility to confirm the result using the same 
large building RDT protocol given in Table 3. For large residential buildings, the building owner is responsible 
to plan and implement short-term (provide POU filters) and long-term protective and corrective measures.  
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5.2 Single and multi-family residences with fewer than eight units  
Exceedance of the lead MAC (5 μg/L) at single- and multi-family (fewer than eight units) residences will be 
followed by investigative sampling using 30MS or profile sampling (Table 4 and Figure 3) depending on:  

• if the presence of a LSL is unlikely, 30MS-2L sampling method can be used for verification; 
• if the service line materials on both the private-side and public-side are known, and an LSL is present, 

investigative sampling is not required, however 30MS-XL would be an appropriate sampling protocol 
for verification or customer-requested sampling; 

• visual confirmation of the pipe material entering the shut-off valve or hydrovac excavation around the 
service valve, are a couple of options for determining the service line material -otherwise, profile 
sampling should be done. 

 
Figure 3: Action sequence for investigative sampling when system assessment sample result is greater than MAC (5 μg/L).  

LSL refers to full or partial LSL on the private- or public-side.  
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Where the results of the sampling are less than the lead MAC (5 µg/L) and there is lead service pipe on either 
the public- or private-side, but the remaining service line material is unknown, the investigative/verification 
sampling should take place in a timely manner, but no later than 2024 (Table 4 and Figure 4). 

 

 
Figure 4: Action sequence for investigative sampling when system assessment sample result is equal to or less than MAC (5 μg/L).  

LSL refers to full or partial LSL on the private- or public-side.  
 

In the case of multi-family residences, it may be difficult to monitor and confirm the stagnation period and water 
usage by other units during sampling. For profile sampling, water usage at other taps will interfere with the 
correlation of volume with peak lead levels and therefore identification of the location of lead sources. The 
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sampler will need to use their best judgement in choosing the most effective investigative sampling protocol for 
multi-family residences.  

 

Table 4: Investigative and follow-up sampling protocols for single- and multi-family (fewer than eight units) residences 

Objective Location  Sampling 
type 

Protocol 

Verification and post-
replacement monitoring 
as described in Section 
6.1 

MAC exceedance in 
non-LSL residences or 
post-replacement 
monitoring  

30MS-2L 2 – 5 minute flush. 
30-minute stagnation. 
Collect first two litres in two 1-L bottles. 

Verification  MAC exceedance in 
LSL residences where 
service line material on 
both private- and 
public-sides is known. 
(not required for system 
assessment follow-up 
for these locations, but 
appropriate for 
verification or customer 
requests) 

30MS-XL 2 – 5 minute flush. 
30-minute stagnation. 
Estimate total volume (X) in household 
plumbing + private + public service lines to 
reach main. Multiple bottles can be used. Use 
1-, 2- or 4-L bottles. Collect X litres. 

Determination of lead 
sources 
(plumbing/LSL)  

Regardless of system 
assessment results, 
residences where the 
presence of an LSL on 
either the public- or 
private-side is unknown 
but likely. 

Profile 
sampling 
 

Defined stagnation time of at least 30 minutes 
and up to 8 hours (do not flush before 
stagnation) 
Sequential samples of 1 L for a total volume 
to cover the piping volume (public-side + 
private-side + household plumbing) from 
main to the tap (see Table 5). 

• For profile sampling, 6 to 8 hour (overnight) stagnation is optimal for identifying peak lead levels. 
• Monitoring will be conducted at the customer’s cold water tap which is used most often for drinking and 

food preparation, usually the kitchen tap. If there is a kitchen faucet POU filter, a second non-filtered sample 
point which is also used for drinking water in the residence can be sampled, or the POU filter can be 
removed. Residences with point-of-entry treatment devices that treat all of the water entering a house or 
building should not be sampled. 

• All samples will be collected in wide-mouth sample bottles, and without removing the aerator or screen [8] 
or disinfecting the tap. An uninterrupted moderate flow rate (4 to 6 L/minute, where possible) should be used 
during flushing and filling sample bottles.  

• Appendix A provides more detailed sampling information, sampling instructions and lab analysis  
requirements.   

• For the residential 30MS sampling protocols only, the cost of testing may be reduced by analyzing a 
composite of the sample bottles from the same tap and sampling event. Preservation must have taken place at 
least 16 hours before a proportionate composite of the well-mixed preserved samples is made. For example, 
50-mL aliquots can be taken from each bottle (each bottle containing the same volume) to form a composite. 
All steps in preparing a composite must be done by an approved laboratory because all materials that touch 
the sample must be acid-washed and lead-free. If the total lead concentration in the composite is ≥ 5 μg/L, 
the individual bottles should be tested and lead results from all bottles reported to AEP and the customer. 
Otherwise, results from the composite sample will be reported. 

 

When performing profile sampling: 

• the volume collected (number of sequential 1-L samples) needs to cover the piping volume (public-side 
+ private-side + household plumbing) from the main to the tap (see Table 5);  

• each bottle must be analyzed;  
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• the bottle(s) with peak lead concentration will indicate the possible location of the lead source(s); and  
• results from each bottle will be reported to the customer.  

Table 5: Linear-feet of pipe corresponding to 1-L of water [14] 

Material Length of pipe equivalent to 1-L of water 
3/4” (20 mm) nominal ID 1/2” (12 mm) nominal ID 

Polyvinyl chloride (PVC) 12’ (3.7 m) 22’ (6.7 m) 
Lead 12’ (3.7 m) 26’ (7.9 m) 
Galvanized steel 9.5’ (3 m) 17’ (5.2 m) 
Copper 10.5’ (3.2 m) 22’ (6.7 m) 

 

Figure 5 [15] is an example of the relationship between sample volume, lead concentration and location of lead 
source in profile sampling. This is a model of how the lead concentrations in the sequential sample bottles might 
vary based on the service line configuration in the example. In this figure, the first two litres represent water 
from within the house and is equivalent to 13 m (88 feet) of ½”-ID copper tubing from the kitchen sink to the 
private-side service line. Real world conformation of lead and non-lead pipes will be unique at each address.  It 
is important that the plumbing configuration (length and internal diameter) at each residence be estimated and 
recorded to correlate the sample volumes to the plumbing sections including service lines. If desired, the first 
one or two bottles filled can be less than one litre, 125 mL or 250 mL for example, to capture the contributions 
from the faucet and immediate plumbing. The relationship between the lead location and bottle sequence is 
based on plug flow. Mixing (bends, changes in pipe diameter or material) can blur the contrast (difference) 
between the lead concentrations in each bottle. Longer stagnation times (up to 8 hours) will maximize the peak 
value(s).  

Additional resampling at a specific location will be at the discretion of the facility owner/operator or as directed 
by AEP or AHS. 

 
Figure 5: Profile sampling relationship between sample volume, lead concentration and location of lead source 

Adapted from Canadian Water Network (2016). 

 

5.3 Broadening scope 
The number of samples listed in Table 2 are the minimum required to fulfil the system assessment sampling 
requirements before the end of 2021. Additional sampling may be required to: 

• complete the investigative sampling as described in this section; 
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• ongoing assessment and investigation of high lead clusters revealed by system assessment sampling and 
the strata classification process; and 

• post LSL-replacement (Section 6.1). 

6. Exposure Reduction 
In 2016, the AWWA announced its support for 
replacing all LSL over time. Removing all LSLs is the 
ultimate goal since lead-containing materials must be 
removed to resolve the lead in drinking water issue.  

Even with effective corrosion control, LSLs can 
contribute to unpredictable and variable sources of 
exposure. Temporary increases in lead concentration in 
the water can be caused by LSL disturbances [19] 
caused by: 

• meter installation or replacement; 
• service line leaks; 
• external service valve repair; 
• service repair or other water distribution system work; 
• depressurization or unidirectional flushing in the area; 
• significant street excavation in proximity to the home; or 
• partial LSL replacement (Section 6.1). 

It is recommended that occupants of residences with an LSL flush internal plumbing and clean the aerator or 
screen if the LSL is disturbed.  

To ensure that LSLs are not reused for infill construction, it is recommended that the community implement 
construction standards that prohibit reuse of LSLs. 

Water meters may have components that are a source of lead. As the owner of the water meter, the facility has a 
responsibility to replace them with low lead meters. 

6.1 LSL replacement and post-replacement flushing and monitoring 
LSL replacement initiatives must be designed to ensure residents are protected during and after replacement and 
that the work is done in a cost effective manner. LSL replacement should be prioritized based on: 

• LSL on the public-side only and 
• lead concentration at the tap. 

Replacing the LSL can disturb or dislodge existing lead scales or sediments containing lead, resulting in a 
significant increase in lead levels at the tap. The owner/occupant must be advised of the risk of elevated lead 
levels after replacement and possible mitigation to reduce exposure such as POU filtration, removing debris 
from screens and aerators, and flushing (see Appendix C for communication examples). Tap aerators and 
screens should be cleaned immediately after LSL replacement and at least monthly for six (6) months after LSL 
replacement.  

Flushing needs to be conducted immediately after full- or partial-LSL replacement to dislodge and remove 
particulate lead before the customer starts to use the tap again [20]. It is recommended that screens and aerators 
are removed from indoor faucets and all cold water taps opened at full velocity for 20 to 30 minutes to remove 
particulates from the service line and indoor plumbing.  

The water quality at the customer’s tap should be monitored closely following both full and partial LSL 
replacement [16, 21]. Increased lead concentration has been shown to continue for three or more months after 

Figure 6: Construction notice - excerpt from an EPCOR 
letter to Edmonton homeowners regarding their LSL.  

Provided courtesy of EPCOR (2019). 
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the LSL replacement [16] and may continue to cause increased variability in lead levels for two years after 
replacement [22]. It is recommended that sampling (30MS protocol) take place at least twice after replacement – 
once within one month after replacement and a second time three months after that, but within six months of 
replacement. The customer should be advised to continue using a POU filter until the lead levels are below the 
MAC (5 μg/L) from 30MS sampling. 

6.2 Partial LSL replacement 
In most cases, partial-LSL replacement refers to replacing the LSL on the public-side while all or part the 
private-side remains lead. Although partial LSL replacement can reduce lead concentrations, it does not result in 
a proportional decrease in lead levels when compared with full service line replacement [8]. For this reason, 
replacements of the public-side only leaving lead service line material on the private-side should not be 
performed unless necessary (e.g. service line leak). The goal of reducing lead concentration may not be achieved 
by partial replacements and may increase lead concentrations and variability over the short term.  

Every effort should be made to replace the public-side LSL as soon as possible after private-side replacement.  

6.3 Barriers to LSL replacement 
It is recommended that LSL replacement initiatives address barriers to participation so that customers served by 
LSLs can benefit equitably, regardless of income. The cost of service line replacement is very site-specific. 
Actual cost of replacement reflects a number of factors including the length of the service line, the technique 
used to install the new service line, and the built environment where the service line is located [23]. Property 
owners may be reluctant to replace private-side LSL because of cost, concerns about service or property 
disruption or lack of concern regarding the health impacts of lead in drinking water. The potential implications 
are: 

• it is a roadblock to replacement of the public-side LSL and extends the duration of the LSL replacement 
and annual notification program; and 

• continued risk of exposure for the occupants. 

One financial strategy for LSL replacement capital programs is to aggregate the cost of full LSL replacement – 
for both the public- and private-side service lines – and build this cost into the overall cost for operations and 
maintenance as a water provider. This approach will facilitate LSL replacement and avoid the difficulties of 
partial LSL replacement that can result in ongoing elevated lead concentrations at the tap. As well, facilities can 
build in the capital and operating costs of providing homeowners with POU filters for kitchen faucets for 
example. Financial assistance programs for low-income customers may otherwise be necessary to enable lead 
mitigation strategies to be effective at the community scale. 

6.4 Point-of-use devices 
As the primary source of lead in drinking water is the leaching from plumbing and distribution system 
components, drinking water treatment devices offer an effective option at the residential level [8] for the short-
term – they are no substitute for LSL replacement. POU treatment devices installed at individual drinking water 
taps reduce concentrations to safe levels immediately before consumption or for preparation of food or 
beverages and where lead reduction is especially important for baby formula reconstituted with tap water [16]. 
Types of POU devices available are [24]: 
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• pour-through pitcher/carafe; 
• faucet mount; 
• counter-top connected to sink faucet through hose/tubing; 
• plumbed-in and usually installed under a sink and filtered water dispensed through a separate 

faucet directly to the kitchen sink; 
• refrigerator filter installed in the refrigerator and typically dispenses filtered water through the 

refrigerator door; and 
• reverse osmosis (RO) that connects to plumbing under the sink and uses a membrane filter to 

reduce lead (also can reduce minerals/total dissolved solids). 

POU devices are recommended over point-of-entry (POE) devices which treat all the water entering a house or a 
building because point-of-entry treated water may still increase in lead concentration post-treatment by leaching 
lead from the household plumbing before it gets to the tap [16]. Exposure to lead from drinking water is a 
concern only if the contaminants are ingested (i.e., inhalation and dermal absorption are not significant routes of 
exposure).  

Facilities can provide 
information about POU devices 
to customers when results show 
elevated lead at the tap or, 
when practical, provide the 
device itself. One time offer of 
a POU filter or rebate by the 
facility for occupants of single 
and multi-family residences 
with LSL (not large building) is 
recommended. Installation 
and maintenance of POU 
devices according to the 
manufacturer’s instructions 
should be stressed to ensure 
that they are functioning 
effectively.  After LSL 
replacement, the replacement 
filters may need to be changed 
more frequently due to the 
temporary increase in 
particulate lead. Customers 
should be instructed to choose 
devices, including pitcher 
filters, which have been 
certified by an accredited certification body as meeting the appropriate NSF/ANSI 53 drinking water treatment 
standard to remove lead [23, 16]. Certification organizations provide assurance that a product conforms to 
applicable standards and they must be accredited by the Standards Council of Canada (SCC). In Canada, the 
following organizations have been accredited by the SCC to certify drinking water devices and materials as 
meeting NSF/ANSI standards [25]: 

Figure 7: City of Calgary filter rebate program. 
Provided courtesy of the City of Calgary (2019). 
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• CSA Group (csagroup.org); 
• NSF International (nsf.org); 
• Water Quality Association (wqa.org); 
• Bureau de normalisation du Québec (bnq.qc.ca); 
• International Association of Plumbing & Mechanical Officials (iapmo.org); and 
• Truesdail Laboratories Inc. (truesdail.com). 

An up-to-date list of accredited certification organizations can be obtained directly from the SCC [25]. For more 
information on NSF standards for lead reduction, search the NSF website for: 

• Residential Water Treatment; and 
• Certified Product Listings for Lead Reduction. 

6.5 Corrosion control 
Water chemistry affects the type and proportions of lead corrosion products, galvanic corrosion, and microbial 
corrosion and thus the dissolution rate and steady state concentrations of lead [26]. In general, increasing pH, 
alkalinity and orthophosphate decrease lead concentrations. Changes in water chemistry such as changing the 
source water (Flint, Michigan), disinfectant (Washington, DC) or coagulant (Durham, NC) can affect the lead 
contamination problem [27] and need to be considered in your Operations Program and Drinking Water Safety 
Plan. Corrosion can cause elevated levels of metals in addition to lead, deterioration and damage to household 
plumbing and aesthetic problems. Appendix E provides a list of water quality factors that can affect corrosion. 

The chemistry of corrosivity is complex and makes it difficult to predict the amount of lead that is leaching from 
service lines or plumbing components. Indices such as the Langelier Saturation Index for controlling corrosivity 
are not recommended for making presumptions on sources of lead at the tap [28]. The American Water Works 
Association Research Foundation (AWWARF) recommends that the use of indices for corrosion control 
practices be abandoned [10]. The most effective method of predicting the degree of lead contamination is 
through a field-sampling program that measures the extent of public exposure to lead from drinking water. 

Common corrosion control treatment mechanisms are pH and/or alkalinity adjustment and the use of corrosion 
control additives such as orthophosphate and silicate-based inhibitors. Polyphosphates, used mainly for 
sequestering iron and manganese, may increase risk of lead exposure [29]. Some systems will have more than 
one source of raw water which may make system-wide corrosion control difficult. If water treatment for 
corrosion control is considered, engineering studies should be conducted. Efficacy of corrosion control 
treatment should be determined based on 30MS sampling from sentinel sites.  

7. Communication with the Public 
Facilities are responsible for communicating with their customers. Communication materials can be in the form 
of letters, bill stuffers, website content, door hangers and/or fact sheets. Refer to “Water service lines in 
Calgary” website [14], and EPCOR’s “Lead in Drinking Water” website [15] for online messaging examples.  
Provide information on:  

• purpose of your lead management program;  
• purpose and usage of data collected for informed consent; 
• ownership of service lines; 
• how to recognize if they have an LSL at the shut off valve (Figure 8); 
• LSL replacement program; 
• hazards of lead in drinking water;  
• how to avoid exposure (good water quality practices); 
• POU filter offer program; and 
• links to health information such as the Health Canada infographic and AHS resources. 

 

https://www.csagroup.org/
https://www.nsf.org/
https://www.wqa.org/
https://www.bnq.qc.ca/en/
http://www.iapmo.org/
https://www.truesdail.com/
http://www.nsf.org/services/by-industry/water-wastewater/residential-water-treatment/
http://info.nsf.org/Certified/DWTU/listings_leadreduction.asp
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Figure 8: Identification of LSL - excerpt from an EPCOR letter to Edmonton homeowners regarding their LSL.  

Provided courtesy of EPCOR (2019). EPCOR [30] has a How to Check for a Lead Service Line YouTube video showing the 
differences between service line materials and the U.S. National Public Radio [13] has an interactive tool Do you have lead pipes in 

your home? [13]. 

 

Information on health impacts of lead in drinking water including steps individuals can take to avoid lead 
exposure from drinking water at home can be found at: 

• Lead and Drinking Water from Lead Service Lines published by Alberta Health [1].  
• Common Questions about Lead and Drinking Water published by Alberta Health Services [2]; and 
• Drinking Water: What about lead? published by Health Canada [3]. 

Directed communication to residences regarding lead results or LSLs should include both the home or building 
owner and the occupant when this information is available (collected from billing information, customer calls 
and/or during sampling). Communications can include a request to forward the information to the occupant or 
owner. Example messages can be found in Appendix C.  

Each property with a known (or suspected) private- or public-side LSL should be provided information on an 
annual basis about the presence of an LSL, lead hazards, steps that can be taken to reduce risk including POU 
filter offer, and facility contact information for scheduling sampling and testing for lead. Consider providing a 
contact list of reputable licensed plumbers that can replace private-side LSL to encourage replacement. In cases 
where the resident or owner is opposed to tap sampling, homeowners should still be provided with the above 
information on an annual basis. Transparency is important in effective communication. Be clear, consistent, and 
accurate when describing ownership and responsibility of service lines [23] (refer to Figure 1). Coordinating 
public-side with private-side LSL replacement can minimize the disruptions for the occupants. 

8. Regulatory Reporting Obligations to AEP 
Waterworks are required to provide a section in their Operations Program specific to lead management that 
provides information on the development of their programs to monitor for lead in the distribution system and at 
customer taps, identify LSLs, financial planning to fund LSL replacement and overall program results. The 
Operations Program document requires annual updating – including this new mandatory lead section.  

The Drinking Water Safety Plan requires annual updates. Consequences and likelihood need to be considered 
for risk scoring in relation to lead contamination, assessment, management and mitigation given the lower MAC 
and change in point of compliance. Action plans may need to be updated related to Customer and Network 
Risks. This section should be included as an addendum in the annual performance report submitted to AEP for 
years 2020 through 2024. 

https://youtu.be/37QSPCVJTBU
https://apps.npr.org/find-lead-pipes-in-your-home/en/#intro
https://apps.npr.org/find-lead-pipes-in-your-home/en/#intro
https://open.alberta.ca/publications/lead-and-drinking-water-from-lead-service-lines
https://www.albertahealthservices.ca/eph/Page8294.aspx
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/what-about-lead.html
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The Annual Performance Report for the waterworks facility needs to include a section on the lead mitigation 
plan including program successes for the reporting year and next steps expected for the following year.  

All addresses sampled and lead results will be reported annually as a separate electronic Excel file along with 
the annual performance report. To assist AEP in evaluating the provincial lead exposure, risk assessment, 
sampling protocols and possible recommended mitigation actions, the results must be complete and reported in 
the Excel format (not PDF) attached to this document and shown in Appendix F: Report Template. This is in 
addition to electronic reporting since the electronic report submissions to AEP cannot capture all of the relevant 
details associated with lead sampling at the tap such as address and sampling protocol.  

9. Looking Ahead to Phase 2 
Since lead-containing materials must be removed to resolve the lead in drinking water issue permanently, 
replacement of lead-containing plumbing fittings and solder is an expensive and onerous task that homeowners 
and large residential building owners will be reluctant to undertake to completion. Alberta has not yet set a 
threshold for water corrosivity – a trigger for when corrosion control treatments be considered by the facility. 
Trigger criteria examples include: the EU Guidance on Sampling and Monitoring for Lead in Drinking Water 
[31] that recommends system-wide control measures when a percentage of houses exceed the 10 μg/L value for 
lead; and Ontario that has a target of less than 10% of samples exceeding 5 μg/L and no samples exceeding 10 
μg/L [32].  

Before the end of 2022, AEP plans to release an additional lead guidance document (Phase 2) to support 
facilities in implementing their Phase 2 mitigation plans. Phase 2 guidance will cover the issue of water 
corrosivity and corrosion control treatment options to achieve community-wide control for lead at customer 
taps. 
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Appendix A Sample Information, Protocols, Instructions and Analysis 
A-1. Sample information 
When collecting a water sample, the information (when applicable) as shown in Table 6 below is required. 

Table 6: Sample records 

Sample 
Location 
Address: 

   

 
Contact 
Name: 

 Phone: 
 

Email: 
 

    
Owner Name (if different 
than occupant: 

 Phone: Email: 

 
Mailing address: 

 

    
Private-side service 
line material at 
shut-off valve: 

 
            

 
With homeowner’s permission, identify the pipe material 
entering the shutoff valve if visible. 

  
Name of Sampler: ________________________________           Sample date and time: ______________________ 
  
Sample location:  Postal code:  
 (e.g. kitchen or bathroom)                                                                  
  
Informed Consent     Confirmed 
  
Sampling method 
Check one. 
Cold water only. 

    RDT-1L 
No flushing, no stagnation, collect 1 L cold water at moderate flow between 4 and 6 
L/minute. 

     30MS-2L 
Flush at moderate flow between 4 and 6 L/minute for 2 to 5 minutes. 30-minute 
stagnation. Collect two 1-L samples at moderate flow. Label bottles to identify which 
was filled first. Flush time = ______ minutes.  Stagnation time = ______ minutes 

     30MS-XL 
Estimate total volume (X) in household plumbing + private + public service lines to 
reach main. 1-, 2- or 4-L bottles can be used.  Label bottles in sequence if more than one 
will be filled. Flush at moderate flow between 4 and 6 L/minute for 2 to 5 minutes. 30-
minute stagnation. Fill bottles at moderate flow, minimizing the time to switch out a full 
bottle with the next empty one (if applicable). 
Flush time = ______ minutes.  Stagnation time = ______ minutes.  Volume = ______ L 

     Profile 
No flushing. Estimate total volume (X) in household plumbing + private + public 
service lines to reach main. Label bottles in sequence (1 = first L, 2 = second L, 3 = 
third L, … , X = X L to reach main). 
Allow water to stagnate at least 30 minutes and up to 8 hours (do not flush before 
stagnation). Collect X number of 1-L samples sequentially, minimizing the time to 
switch out a full bottle with the next empty one. Stagnation time = ______ minutes.   
Vol. #1 = ____ L, Vol. #2 = ____ L,  Vol. #3 = ____ L, Vol. #4 = ____ L,  
Vol. #5 = ____ L, Vol. #6 = ____ L, Vol. #7 = ____ L, Vol. #8 = ____  L,… 

     Large residential building-2x125mL 
No flushing. No stagnation. Collect two 125-mL samples at moderate flow. Label 
bottles to identify which one was filled first. 
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A-2. Sampling protocol overview 
It is important that the selected protocol be appropriate to meet the desired objective such as: 

•  monitoring lead in the distribution system by sampling water entering or in the distribution system 
(typical monitoring in the past to establish background lead levels only, not sufficient for system 
assessment or investigative sampling); 

• providing general exposure information and an indication of corrosivity by a system assessment 
compiled from samples collected from residential taps that is based on the Random Daytime sampling 
protocol (RDT or 30MS) as endorsed by Health Canada; and 

• verifying MAC exceedances and identifying lead sources through a rigorous investigative sampling 
protocol that uses stagnation and flushing steps to ensure reproducibility (Section 5). 

Sampling protocols vary based on: 

• length of stagnation - the amount of time that no water is used in the residence (even for toilet flushing) 
so that water is exposed to the service line and household plumbing;  

• flushing – amount of time that the sample tap is opened and given uninterrupted moderate flow before 
sampling or stagnation; and 

• volume collected. 

Stagnation, flushing and sample volume are all critical factors and following the protocols exactly ensures the 
results are reproducible and provides the appropriate information.  

A-3. Random daytime sampling (RDT) 
A 1-L sample is collected randomly during the day in each of the locations chosen to be surveyed. Samples are 
collected without prior flushing; no stagnation period is prescribed in order to better reflect customer use [8]. 
This sampling protocol enables detection of the proportion of problem properties, is practical and relatively 
inexpensive. The disadvantage is poor reproducibility because of variable sampling conditions, an increased 
number of samples required to be representative and possible overestimation of the average weekly intake [33]. 
Although RDT sampling is relatively inexpensive, more practical to implement and generally more acceptable 
to the customer, 30MS can be used for system assessment, investigating the cause of exceedances and 
identifying appropriate mitigation measures [8].  

Sampling instructions – RDT (single and multi-family with less than 8-units) 

1. Record sample information. Label 1-L bottle and remove the cap. Do not flush the tap. Stagnation time 
is not required (irrelevant). 

2. Place the bottle under the tap and using cold water only, fill the bottle using moderate flow and cap. 
Follow lab preservation instructions, if any. 

A-4. 30-minute stagnation (30MS) 
This method enables detection of the proportion of problem properties, is representative of household 
installation and water properties and provides an accurate repeatable value for average weekly lead 
concentration. However, it underestimates the highest levels of lead at the tap [10] and is inconvenient due to the 
length of time the sampler spends in the residence and does not represent customer behaviour [33, 8].  

Sampling instructions – 30MS-2L 

1. Record sample information.  
2. Using cold water only, run the water at moderate flow for 2 to 5 minutes. Turn off the water.  
3. For 30 minutes, no water may be used in the residence, not even for toilet flushing.  
4. Label 1-L bottles 1 and 2 (filled first and second respectively) and remove the caps.  
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5. At the end of the 30-minute stagnation period, place the first bottle under the tap and using cold water 
only at a moderate flow (4 to 6 L per minute), fill the first bottle, then immediately fill the second bottle. 
Cap both.  

6. Follow lab preservation instructions, if any. Ensure the bottle numbers are included in the lab requisition 
form so that the results can be traced back to first and second bottle (or composite). 

Sampling instructions – 30MS-XL 

1. Estimate total volume (X) in household plumbing + private + public service lines to reach main. 
Multiple bottles can be used. Use 1-, 2- or 4-L bottles.  

2. Record sample information.  
3. Using cold water only, run the water at moderate flow for 2 to 5 minutes. Turn off the water.  
4. For 30 minutes, no water may be used in the residence, not even for toilet flushing.  
5. Label bottles in sequence if more than one will be filled.  
6. Fill bottle(s) at moderate flow, minimizing the time to switch out a full bottle with the next empty one 

(if applicable). Cap.  
7. Follow lab preservation instructions, if any. If filling more than one bottle, ensure the bottle numbers are 

included in the lab requisition form so that the results can be traced back to first, second, etc. bottle (or 
composite). 

A-5. Large residential buildings  
When sampling large or multi-dwelling buildings, priority should be given to sites suspected or known to have 
LSLs or internal lead plumbing. An RDT sampling protocol collecting two 125-mL samples [16] is 
recommended for these sites to capture typical exposures [8]. Stagnation is nearly impossible to coordinate 
because of the number of occupants in the building. 

Sampling instructions – large residential buildings 

1. Record sample information. Using 125 mL bottles, label bottles 1 and 2 (filled first and second 
respectively) and remove the caps.  

2. Place the first bottle under the tap and using cold water only, fill the first bottle, then immediately fill 
the second bottle. Cap both.  

3. Follow lab preservation instructions, if any. Ensure the bottle numbers are included in the lab requisition 
form so that the results can be traced back to first and second bottle (or composite). 

A-6. Profile (sequential) sampling 
Profile sampling consists of collecting consecutive samples (typically four or more 1-L samples) at the tap after 
stagnation. The volume collected (number of consecutive 1-L samples) needs to cover the piping volume from 
the tap to the main (see Table 5: Linear-feet of pipe corresponding to 1-L of water). Optionally, sample volumes 
of 125 mL or 250 mL may be used at the beginning of the sequence (filled first) to indicate lead contribution 
from the faucet and immediate plumbing, followed by 1-L volumes. For example,  

Estimated volume to main = 5 L 

Bottle filling 
sequence 

Bottle volume Cumulative volume 

1 (first) 125 mL 125 mL 
2 125 mL 250 mL 
3 1 L 1.25 L 
4 1 L 2.25 L 
5 1 L 3.25 L 
6 1 L 4.25 L 

7 (last) 1 L 5.25 L 
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This protocol is used to assess responsibility (source of lead contamination). If a LSL is present, the cumulative 
volume to collect water that was stagnant in the household plumbing and service lines is site dependent. 
Collection of sequential samples is operationally difficult (more bottles, more labelling, more forms, more 
results to track) and therefore more prone to error. The EU Directorate-General for Research and Innovation 
[33] report recommends profile sampling after 30-minute stagnation to assess responsibility. Cornwell and 
Brown [34] found that profile sampling after 6-hour stagnation was better at finding the peak lead level than 
collecting a sample when the running water turns cold, collecting the 5th litre, analyzing the sample 
corresponding to the middle of the service line or analyzing a composite sample of the first 4 litres.  

Sampling instructions - profile 

1. Record the volumes for each portion (volume of the household plumbing plus private- and public-side 
service lines) of pipe from the tap to the main and calculate the number of bottles needed. Do not flush 
before stagnation.  

2. For at least 30 minutes no water may be used in the residence, not even toilet flushing (stagnation period 
may be longer; a 6-hour or overnight stagnation is also commonly used). At the end of the stagnation 
period, record sample information including length of stagnation period, label bottles and remove the 
caps. Arrange the bottles so that they are accessed easily in the correct order.  

3. Place the first bottle under the tap and using cold water only at a moderate flow, immediately start 
filling the first bottle and continue filling the next bottle in sequence minimizing the time and water loss 
between bottles. Do not interrupt or adjust the flow during the sampling period. Cap bottles.  

4. Follow lab preservation instructions, if any. Ensure the bottle numbers are included in the lab requisition 
form so that the results can be traced back to the bottle number and therefore location in the household 
plumbing and/or service lines. 

A-7. Flushed sampling 
This protocol is used to determine the lead content in water in the main (source water characterization). A 1-L 
sample is taken after the supply has been run for a period long enough to ensure that water from the main is 
being sampled. The duration of flushing dependent on plumbing configuration (see Table 5) but 5 minutes of 
flushing at a moderate flow rate is commonly used.  

Sampling instructions – flushed 

Record sample information. Calculate the volume of the household plumbing plus private- and public-side 
service lines. Using cold water only, run the water at moderate flow (4 to 6 L per minute) for the time required 
to replace the household plumbing and service lines with fresh water from the main (5 minutes is commonly 
used). Label 1-L bottle and remove the cap. Without interrupting or changing the flow, fill the bottle.  Place the 
bottle under the tap and using cold water only, fill the bottle using moderate flow. Follow lab preservation 
instructions. 

A-8. Analysis: Approved labs and method 
Samples will be preserved and analyzed for total lead according to Drinking Water Information Letter 1/2014: 
Analysis of drinking-water for metals by an approved laboratory. The facility owner/operator will cover the cost 
of testing.  

Sample bottles are available from the approved laboratory providing analysis services and must be lead 
(metals)-free. The sample volume is critical, so insist on the correct bottle size.  Samples should be well sealed 
to prevent change in volume due to evaporation.  It is recommended that samples are stored in a refrigerator at 
approximately 4˚C.  Addition of preservative (1:1 nitric acid) should be performed by lab or waterworks 
personnel who are trained and competent in the appropriate safe work practices - not by home sampling 
volunteers. Preservation must take place within 7 days of collection.  Analysis must be performed no sooner 
than after 16 h after preservation but within six months of sampling.  

Table 7: List of Alberta labs that are ISO/IEC 17025 accredited for lead in water is not an exhaustive list, but at 
the time of writing, contained those ISO/IEC 17025 accredited for lead in water and does not represent an 
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endorsement by AEP. Other laboratories may be used if they meet the requirements. The list of tests and 
measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such 
as scope extensions, voluntary withdrawal of tests by the laboratory and suspension. The facility owner/operator 
is responsible for checking the laboratory’s accreditation status with the Canadian Association for Laboratory 
Accreditation (CALA) (http://www.caladirectory.ca/search.php?wId=s) or Standards Council of Canada (SCC) 
(http://www.scc.ca/en/search/laboratories) for the methods required in the Information Letter (Appendix B). The 
method detection limit or reported detection limit must be ≤ 0.5 μg/L for total lead.  

Table 7: List of Alberta labs that are ISO/IEC 17025 accredited for lead in water 

Lab Name  Location Contact information 
Access Analytical Laboratories 
Inc. 

Calgary Bob Corbet 
(403) 291-4682 
BCorbet@accesslabs.ca 

AGAT Laboratories Calgary and 
Edmonton 

Duncan Unrau 
(403) 299-2197 
unrau@agatlabs.com 

ALS Canada Calgary, 
Edmonton and 
Grande Prairie 

Erin Perez-Nafarrate 
(780) 413-5227 
erin.perez@alsglobal.com 
Blair Easton 
Blair.Easton@ALSGlobal.com 

Bureau Veritas  
(formerly Maxxam Analytics) 

Calgary, 
Edmonton 

Leanne Cameron 
(780) 577-7103 
customersolutionswest@bvlabs.com 

Element Materials Technology 
(formerly Exova) 

Edmonton Anthony Neumann 
Benjamin Morris 
(780) 485 7342  
anthony.neumann@element.com 
benjamin.morris@element.com 

InnoTech Alberta Inc. Vegreville Graham Knox 
780-632-8403 
Graham.Knox@InnotechAlberta.ca 

Kaizen Lab Inc. Calgary Dr. Koshy Malayil 
kmalayil@kaizenlab.ca 
(403) 297-0412 

QAS Ltd Okotoks Steve Gardner 
(403) 973 5316 
steve@qasltd.ca 

WSH Labs (1992) Ltd. Calgary Bill Wong 
(800) 449-6544 
(403) 250-9164 
support@wshlabs.com 

  

http://www.caladirectory.ca/search.php?wId=s
http://www.scc.ca/en/search/laboratories
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Appendix B Drinking Water Information Letter 1/2014 [36] 
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Appendix C Example Messaging 
 

How to reduce exposure to lead from drinking water (adapted from Health Canada [3])  

 

Flush out your pipes before consuming the water 

• Has water been sitting in your pipes for several hours? – Run the tap until it’s cold (about one minute) 
before drinking or cooking with the water from that tap 

• Only use cold tap water for drinking or cooking, since hot water increases the leaching of lead and other 
metals from your plumbing 

Clean your taps monthly 

• Every month, inspect the aerators or screens at the tap 
• If you find debris, clean it out – this will remove any particles that may contain lead, and inspect more 

frequently 
• If you do not find debris, continue to inspect monthly 

Replace Brass fittings 

• Brass faucets and valves can contain some lead – These can be replaced with fittings that are certified to 
the standard on low lead content 

A household water filter at the tap can effectively remove lead from your water 

• Recommended as a temporary solution 
• The filter must be installed and maintained properly or it could become ineffective 
• Test your water for lead before installation and during use to confirm the filter is working 
• Make sure that any device you purchase is certified to the NSF International standard for removal of 

lead. 

 

FOIP or privacy clause  

The following is a sample FOIP/Privacy Clause and should be reviewed and authorized by each municipality’s 
or facility owner’s privacy office or equivalent and can be amended by them for any correction of the program 
name or other information: 

To the customer: 

The personal information you provide is being collected under the authority of the Environmental 
Protection and Enhancement Act, Potable Water Regulation 16(1) for the sole purpose of conducting 
the waterworks system lead survey of tap water. Please note that your tap water sample results and your 
address will be disclosed to Alberta Environment and Parks as part of required reporting under this 
program. Your personal information will not be shared further unless you provide additional consent to 
do so. By providing your tap water sample and personal information, you are consenting to this 
collection, use and disclosure. If you have any questions about this program or the collection, use and 
disclosure of your personal information, please contact: ________________________ (NOTE: each 
municipality or private developer is to provide a contact name and/or title and phone number/email 
address, not AEP). 
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RDT sampling volunteers  
Example message to RDT sampling volunteers (adapted from USEPA [37])  

Dear (Customer’s Name), 
 
[Insert name of your water facility] appreciates your participation in the lead monitoring program. These samples 
are being collected to determine the lead levels in your tap water. This sampling effort is required by the 
Government of Alberta, Environment & Parks, and is being accomplished through a collaboration between your 
water utility and our customers (e.g. residents). 
 
Prior arrangements will be made with you, the customer, to coordinate the sample collection. Dates will be set for 
sample kit delivery and pick-up by water utility staff. 
 
Sampling instruction: 
 

• Use a kitchen cold-water faucet for sampling. Do not remove the aerator (screen) prior to 
sampling.  

• If you have a whole-home water treatment device such as a water softener, collect your sample 
from a faucet tap that is not fed from the treatment device, if possible. If the kitchen faucet has a 
faucet-mounted filter, use another faucet that is also used for drinking water, or remove the filter.  

• Place the opened sample bottle below the faucet and open the cold-water tap as you would do to 
fill a glass of water. Fill the sample bottle and turn off the water. 

• Tightly cap the sample bottle and place in the sample kit provided. Please review the sample kit 
label at this time to ensure that all information contained on the label is correct. 

• If your sample was collected from a tap with a water softener or filter, note this as well. 
• Place the sample kit at [location} so that water utility staff may pick up the sample kit. 

 
Results from this monitoring effort and information about lead will be provided to you as soon as practicable but no 
later than 14 days after the system learns of the tap monitoring results.  
 
Call ______               _         _ at __               _____ if you have any questions regarding these instructions. 
 
 
 
TO BE COMPLETED BY RESIDENT 
Sample was collected: Time ___        ____ Date _             _____ 
Sample location & faucet (e.g. Kitchen sink): ______________   
Is water filtered or treated by an in-home device (circle answer)?        Yes       No 
I have read the above directions and have taken a tap sample in accordance with these directions. 
 
Signature _________________________________  Date ______________ 
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Location with lead results > MAC, LSL status unknown 
Adapted from California Water Service [38]. 

Dear (Customer’s Name), 
 
[Insert name of your water facility] appreciates your participation in the lead monitoring program. This letter is to 
report the lead result from the sample collected at your residence, [insert address of customer] on [date]. The 
reported lead result for your residence was ________ micrograms per litre (μg/L).  
 
This customer notification information is for the occupants of the residence where the lead samples were collected. 
These individual high levels may be due to conditions unique to the individual home, such as the presence of tin-
lead solder, brass and chrome plated brass faucets, and lead pipes that connect your house to the water main 
(service lines). If your reported lead result exceeds the Health Canada maximum acceptable concentration of 5 
μg/L, we strongly urge you to review the enclosed information and take the steps listed to reduce your exposure to 
lead in drinking water.  
 
What Does This Mean? 
 
Health Canada publishes health-based limits for parameters that may be found in drinking water. In 2019, they 
published a maximum acceptable concentration (MAC) for total lead in drinking water of 5 μg/L, based on a 
sample of water taken at the tap. If your water has more than 5 μg/L of lead, Alberta Health Services recommends 
that pregnant women and children under six-years of age do not drink your tap water without a filtration device. 
 
Recommended actions 
Install and maintain a water filtration device that meets the NSF International 053 guideline (NSF-053) as certified 
by the American National Standards Institute (ANSI), CSA Group, Water Quality Association (Canadian chapter 
CWQA), Bureau de normalisation du Québec, International Association of Plumbing & Mechanical Officials or 
Truesdail Laboratories Inc. to remove lead. Reverse osmosis and distillation systems work to remove lead when 
installed at the tap.  When using POU systems, it is very important to follow the manufacturer’s installation, 
maintenance and operation instructions carefully to ensure that the filter is effective. 
 
Run your taps for the freshest water. The longer water has been sitting in your home's pipes, the more lead it may 
contain. Running cold water from the faucets you use for drinking can improve water quality by drawing fresh 
water into the home, particularly after long periods of time when water has not been used. The most important time 
to flush is after long periods of no use (more than 6 hours), such as first thing in the morning, after work, or upon 
returning from vacation. Run the water for at least one minute. When purchasing replacement plumbing products, 
make sure the products have been tested and certified to “lead-free” standards. To conserve water, other household 
water usage activities such as showering, washing clothes, flushing the toilet and running the dishwasher, are 
effective methods for flushing pipes and allowing water from the distribution system to enter household pipes. 
Never use hot water from the tap for drinking and food preparation. Only use cold water for drinking and food 
preparation – then heat it. Hot water leaches more metals than cold water. 
 
 
 
If you have any questions, please contact us at [Phone Number]. 
 
Sincerely 
 
 
 
 
(Facility Info Signature Block) 
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Letter to a homeowner where lead concentration < MAC, public-side service line 
is lead  
Provided courtesy of EPCOR (2019). 
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Letter to a homeowner where lead concentration > MAC, public-side service line 
is lead 
Provided courtesy of EPCOR (2019). 
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Letter to homeowner where public-side service line may be lead 
Provided courtesy of the City of Calgary (2019). 
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Letter to homeowner where public-side may be lead 
Adapted from AWWA, 2014 [23]. 

In our community, some of the pipes that connect older homes to the facility water main are made from lead. 
Records indicate that your home may have a lead service line (LSL). 
The pipe that connects your household plumbing to the water main in the street is called a service line. 
{Facility name} maintains records of initial service line construction materials, but these records may not reflect 
repairs or replacements made after the original service lines were installed. 
 
To determine if your home has a LSL, consider hiring a licensed plumber to inspect the service line. LSLs are 
generally a dull gray color and are very soft. They can be identified easily by carefully scratching them with a key 
or coin. If the pipe is made of lead, the area you have scratched will turn a bright silver color. Do not use a knife 
or other sharp instrument and take care not to puncture a hole in the pipe. 
 
Lead can be harmful. It can impact normal physical and mental development in foetuses, babies and young 
children, cause deficits in the attention span, hearing, and learning abilities of children, and increase blood 
pressure in adults.  
 
If you have a LSL, the lead from your pipe may leach into water you drink. There are steps you can take to 
protect yourself and your family from lead in tap water, regardless of whether you have a LSL.  
 
Recommended actions 
Install and maintain a water filtration device that meets the NSF International 053 guideline (NSF-053) as 
certified by the American National Standards Institute (ANSI), CSA Group, Water Quality Association (Canadian 
chapter CWQA), Bureau de normalisation du Québec, International Association of Plumbing & Mechanical 
Officials or Truesdail Laboratories Inc. to remove lead. Reverse osmosis and distillation systems work to remove 
lead when installed at the tap.  When using POU systems, it is very important to follow the manufacturer’s 
installation, maintenance and operation instructions carefully to ensure that the filter is effective. 
 
Run your taps for the freshest water. The longer water has been sitting in your home's pipes, the more lead it may 
contain. Running cold water from the faucets you use for drinking can improve water quality by drawing fresh 
water into the home, particularly after long periods of time when water has not been used. The most important 
time to flush is after long periods of no use (more than 6 hours), such as first thing in the morning, after work, or 
upon returning from vacation. Run the water for at least one minute. When purchasing replacement plumbing 
products, make sure the products have been tested and certified to “lead-free” standards. To conserve water, other 
household water usage activities such as showering, washing clothes, flushing the toilet and running the 
dishwasher, are effective methods for flushing pipes and allowing water from the distribution system to enter 
household pipes. 
Never use hot water from the tap for drinking and food preparation. Only use cold water for drinking and food 
preparation – then heat it. Hot water leaches more metals than cold water. 
 
If you use a home treatment device to reduce your exposure to lead, make sure it is independently certified for 
that purpose and properly maintain it according to the manufacturer’s instructions. It is important that the model 
you select be certified to reduce lead according to NSF/ANSI-53. 
{Facility name} would like to sample the water from your home. Please contact {xxxx} at {xxx} to schedule an 
appointment. 
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Letter to homeowner where the public-side LSL has been replaced and private-
side material is unverified 
Provided courtesy of the City of Calgary (2019). 

 
 



2020.05.14, V1.3 Guidance Document for Managing Lead in 
Municipal Drinking Water Systems: Phase 1 

© 2020 Government of Alberta 

Page 38 of 50 

 Classification: Public 

Letter to homeowner where the public-side LSL has been replaced and the 
private-side is lead 
Provided courtesy of the City of Calgary (2019). 
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Appendix D Stratified System Assessment and Investigative Sampling 
Case Examples  

 

All case examples are fictional, but designed to represent likely scenarios. 

 

Case 1: Water co-op, Code of Practice for Waterworks Systems using High 
Quality Groundwater (COP HQGW), all homes have POE RO units, population 75 

 
 

  

Minimum # 
of samples

•5

Plan 
stratified 
sampling

•All homes built post-1975.
•Since all homes have POE treatment, no samples will be collected. 

System 
assessment 

results

Investigative 
sampling and 

follow-up

•Inform homeowners that POE treated water may be corrosive causing lead  to leach 
from plumbing fittings and elevating lead levels at the tap.

•Provide information on the risks of lead, steps to avoid exposure and where they 
can get their water tested.

•If POE filter use discontinued, sample from that residence.
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Case 2: Campground, COP HQGW, permanent population 15, seasonal 
population 350, food preparation and dining hall, office, and cabins constructed 
1970.  

 
  

Minimum # of 
samples

•2 samples (minimum) based on permanent population.  

Plan stratified 
sampling

•No LSL 
•Choose to sample 3 locations to assess risk to children. Kitchen food preparation sink, 
drinking water fountain and second tap which is often used to fill water bottles

•Use Large building RDT protocol

System 
assessment 

results

•Second tap used to fill water bottles exceeds MAC.
•Remainder ≤ MAC.

Investigative 
sampling and 

follow-up

•Repeat large building RDT sampling at second tap.
•Install POU filter on second tap (owner).
•Owner should investigate plumbing materials and consider replacing second faucet 
and plumbing with lead-free fittings.  Implement daily morning flushing at second tap 
and drinking water fountain (when campground is open) because both are frequently 
used by children.  
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Case 3: Municipality, COP HQGW, population 2000 
2019 population 2000 
1948 population 1000 
# of full or public-side only LSLs No records 
# of private-side only LSLs No records 
pH 7.8 
Alkalinity (mg as CaCO3/L) No data 
Secondary Disinfectant Free chlorine 0.2 to 1.6 mg/L in WDS. Average = 0.9 mg/L 
# of large building residences 3 

 

 
  

Minimum # of 
samples

•20

Plan stratified 
sampling

•pre-1960 houses - 10 RDT samples (given priority by sampling approximately 50% 
in pre-1960 homes)

•houses 1960-1975 - 5 RDT
•houses post 1975 - 3 RDT
•Large building: 2 large building RDT from separate buildings.

System 
assessment 

results

•Homes LSL unknown, pre-1960 - 2/10 addresses exceed MAC.
•Homes 1960-1975 - 0/5 addresses exceed MAC.
•Homes post-1975 - 0/3 addresses exceed MAC.
•different large building residences, 0/2 addresses exceed MAC.

Investigative 
sampling and 

follow-up

•Homes LSL unknown, pre-1960 - 2 addresses with exceedances, sample using 
profile protocol
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Case 4: Municipality with only private-side LSL, Approval, population 13,000 
2019 population 13,000 
1948 population 7400 
# of full or public-side only LSLs 0 
# of private-side only LSLs 370 known, more suspected 
pH 7.6 
Alkalinity (mg as CaCO3/L) 218 
Secondary Disinfectant Chloramine 0.2 to 2.0 mg/L in WDS. Average = 1.6 mg/L 
# of large building residences 10 

 

 

Minimum # of 
samples

•60

Plan stratified 
sampling

•Homes known to have public and private LSL - 15 addresses RDT
•Homes known to have private LSL only - 15 addresses RDT
•Homes LSL unknown, pre-1960 - 8 addresses RDT
•Homes 1960-1975 - 8 addresses RDT
•Homes post-1975 - 8 addresses RDT
•Different large building residences - 6 addresses RDT

System 
assessment 

results

•Homes known to have public and private LSL - 10/15 addresses exceed MAC
•Homes known to have private LSL only - 5/ 15 addresses exceed MAC
•Homes LSL unknown, pre-1960 - 2/8 addresses exceed MAC
•Homes 1960-1975 - 0/8 addresses exceed MAC
•Homes post-1975 - 1/8 addresses exceed MAC
•Different large building residences, 2 addresses exceed MAC

Investigative 
sampling and 

follow-up

•Homes known to have LSL (both private- and public-side service line material known) 
that exceeded MAC (10/15 and 5/15) - 30MS-XL sampling recommended, not required

• Homes LSL unknown, pre-1960 - 2 profile sampling
•Home post-1975 - 1 address 30MS-2L sample
•Large building residences - RDT sample
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Case 5: Municipality, Code of Practice for Waterworks System Consisting Solely 
of a Water Distribution System Only (COP WDS only), population 8000 

2019 population 8000 
1948 population 600 
# of full or public-side only LSLs 30 estimated 
# of private-side only LSLs No records 
pH 7.4 
Alkalinity (mg as CaCO3/L) 145 
Secondary Disinfectant Chloramine 0.6 to 2.0 mg/L in WDS. Average 1.3 mg/L. 
# of large building residences 5 

 

  

Minimum # of 
samples

•40

Plan stratified 
sampling

•Homes suspected to have LSL - 20 addresses RDT
•Homes LSL unknown, pre-1960 - 10 addresses RDT
•Homes 1960-1975 - 4 addresses RDT
•Homes post-1975 - 2 addresses RDT
•Different large building residences - 4 addresses RDT

System 
assessment 

results

•Sampled 8 out of 20 suspected LSL homes.  These were the only owner/occupants 
that replied.  Refused access or no response to recruitment for sampling locations.

•Homes suspected to have LSL (private- and public-side service line material 
unknown) - 4/8 addresses exceed MAC. 

Investigative 
sampling and 

follow-up

•System assessment does not meet Phase 1 requirements.  Broaden recruitment 
efforts through social media, newspaper ad, community newsletters, posters at 
health clinic, and/or door-to-door campaign for example. 

•Homes LSL unknown, pre-1960 - 4 profile re-sampling
•Complete system assessment
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Case 6: Municipality, COP HQGW, population 500 
2019 population 500 
1948 population 300 
# of full or public-side only LSLs Unknown 
# of private-side only LSLs Unknown 
pH 8 
Alkalinity (mg as CaCO3/L) 640 
Secondary Disinfectant Free chlorine 0.2 to 0.8 mg/Lin WDS. Average = 0.4 mg/L. 
# of large building residences 1 

 

 
 

Minimum # of 
samples

•20

Plan stratified 
sampling

•Homes LSL unknown, pre-1960 - 10 addresses RDT
•Homes 1960-1975 - 5 addresses RDT
•Homes post-1975 - 4 addresses RDT
•different large building residences - 1 address RDT.  Only one sample willl be 
collected instead of 10% (2 samples) because only one building.

System 
assessment 

results

•Homes LSL unknown, pre-1960 - 6/10 addresses exceed MAC.  Observed lead pipe 
entering the shut-off valve in all 6.

•Homes 1960-1975 - 1/5 addresses exceed MAC.
•Homes post-1975 - 1/4 addresses exceed MAC.
•Different large building residences, 1 addresses exceed MAC.

Investigative 
sampling and 

follow-up

•Homes LSL unknown, pre-1960 - 6 profile sampling, because public-side service 
line material unknown

•Homes 1960-1975 - 1 profile sampling
•Home post-1975 - 1 address 30MS sample
•Large building residences - 1 RDT sample



2020.05.14, V1.3 Guidance Document for Managing Lead in 
Municipal Drinking Water Systems: Phase 1 

© 2020 Government of Alberta 

Page 45 of 50 

 Classification: Public 

Case 7: Municipality, COP WDS only, population 6000, water supplier 
implementing corrosion control treatment in 2021 

2019 population 6000 
1948 population 2000 
# of full or public-side only LSLs Unknown 
# of private-side only LSLs Unknown 
pH Not analyzed 
Alkalinity (mg as CaCO3/L) 150 (estimated) 
Secondary Disinfectant Chloramine 0.3 to 1.7 mg/Lin WDS. Average = 1.2 mg/L. 
# of large building residences 1 

 

 

 
 

Minimum # 
of samples

•40

Plan 
stratified 
sampling

•Facility may choose to follow the system assessment as outlined in this document and other 
case examples. 

•However, they could consider an increased focus on pre-1960 residences since corrosion 
control treatment is likely to reduce lead concentration and will make detection of LSL via 
water sampling more difficult to interpret.  For example,

•Homes LSL unknown, pre-1960 - 30 addresses RDT
•Homes 1960-1975 - 7 addresses RDT
•Homes post-1975 - 2 addresses RDT
•different large building residences - 1 address RDT. 
•Select sentinel homes to monitor corrosion control effectiveness.

System 
assessment 

results

•As described in this document

Investigative 
sampling and 

follow-up

•As described in this document
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Case 8: Amalgamated water distribution systems – multiple systems 
2019 population Hamlet with 204, 14 rural connections, Hutterite colony with 165 
1948 population Unknown 
# of full or public-side only LSLs Unknown 
# of private-side only LSLs Unknown 
pH Not analyzed 
Alkalinity (mg as CaCO3/L) 150 (estimated) 
Secondary Disinfectant Chloramine 0.3 to 1.7 mg/Lin WDS. Average = 1.2 mg/L. 
# of large building residences 1 

 

 

  

Minimum # 
of samples

•Hamlet, 10 samples
•Rural connections.  Estimate population as 2.6 * 14 = 37.  Collect 4 
samples.

•Hutterite colony.  0 samples required. 

Plan 
stratified 
sampling

•Hamlet
•Homes LSL unknown, pre-1960 - 6 addresses RDT
•Homes 1960-1975 - 3 addresses RDT
•Homes post-1975 - 1 address RDT

•Rural connections
•4 addresses RDT, randomly selected.

System 
assessment 

results

•As described in this document

Investigative 
sampling and 

follow-up

•As described in this document
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Appendix E Factors that Influence the Dissolution of Lead from Lead-
containing Materials 

Several factors are involved in the extent to which lead enters drinking water from lead-containing materials 
[39, 40, 23, 4]. These include the:  

• time the water has been in contact with plumbing materials; 
• temperature of the water; 
• composition, quality, condition and age of the plumbing materials;  
• metal surface to water volume ratio; 
• velocity of the water as it scoured the pipe/fittings; 
• number of pipe or plumbing bends; 
• use of the service line as an electrical ground; 
• internal surface characteristics of the pipe (smooth versus rough); 
• type of corrosion products present on the internal pipe surface; and 
• chemistry of the water such as pH, conductivity, alkalinity, use of free chlorine or chloramine as 

disinfectants, chloride to sulphate mass ratio and concentrations of orthophosphate and inorganic 
carbon. 

Table 8: Water quality factors affecting corrosion (adapted from BC Health Protection Branch, 2017) 

Factor Effect 
pH Low pH causes iron, lead and copper to corrode rapidly 
Alkalinity and dissolved inorganic 
carbonate (DIC) 

Neutralizes strong acids and provides buffering capacity against a pH drop. 
Affects many reactions in corrosion chemistry. 

Disinfectant Residual Gaseous chlorine lowers pH. Higher chlorine residuals (2 mg/L) may cause 
protective lead scales. 

Dissolved Oxygen Increases corrosion of copper; effect on lead less certain. 
Oxidation Reduction Potential, 
Redox Potential (ORP, Eh) 

High ORP and high pH promote protective lead scales. 

Ammonia Interferes with the formation of passivating films. Oxidation of ammonia 
(nitrification) lowers alkalinity and pH, increasing corrosion.  

Chloride and Sulphate  Chloride (Cl⁻) and sulphate (SO₄²⁻) cause dissolved metals to remain 
soluble. Increases the salinity and electrical conductivity of water. High 
chloride-to-sulphate-mass ratios (CSMRs) increase corrosion rates for tin-
lead solder connected to copper pipe.  

Natural Colour and Organic Matter  May form a protective film and reduce corrosion.  
May react with the corrosion products to increase corrosion.  
Food for microorganisms growing in biofilms in the pipes.  
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Appendix F Report Template 
An electronic copy of the report template is attached to this document. The figure below is a screenshot of the 
template with some example data entered.  
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Appendix G Additional Sources of Information 
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