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1 INTRODUCTION 

1.1 Overview 

In August of 2021, the White Rock Lake Fire caused extensive damage to homes in the Killiney Beach service area and 

impacted the water distribution system. The water system was maintained operational throughout the wildfire event 

by Regional District of Central Okanagan (RDCO) operations. At the peak of wildfire fighting efforts the operators 

were directed by firefighting crews to leave the area and these crews continued to utilize the water system in fire 

fighting efforts. During the fire fighting efforts, the system could not keep up with the demands put on it by the fire 

fighting efforts and a system wide loss of pressure as multiple reservoirs were reportedly drained completely. Some 

services to homes were lost in the fire and increased leaks in the system were found which were reportedly caused by 

hydraulic surges and stress that the water system experienced during the fire fighting efforts. Due to the system wide 

loss of pressure and possible contamination, the system turned to a non-potable state and a wildfire investigation and 

recovery plan is required. A full account of the wildfire events is provided in Appendix A: White Rock Lake Fire 

Incident Report. 

 
Following the wildfire, as part of the recovery efforts to bring the system back online, RDCO operations reports that 

all services to damaged homes were closed at the curb stop or crimped shut if a valve could not be located.  RDCO 

staff report that they detected and repaired approximately 10 leaks within the distribution system immediately 

following the wildfire to return the system integrity to at least its pre-wildfire state. The system was subsequently 

unidirectionally flushed by RDCO staff from high elevation to low elevation, starting at the High pressure zone 

through to the Low pressure zone. The intake was also cleaned of sediment and debris following the wildfire to 

improve system performance. 

 
The system is now operational but is not considered potable by the Interior Health Authority (IHA). IHA has initiated a 

“Do Not Consume” Public Notification and lists the following concerns or requirements that require addressing prior  

to lifting the notification: 

• A thorough assessment by a qualified professional is required to assess the potability of the water system. 

• Chemical and biological contamination was likely introduced into the water system through damaged system 
and loss of pressure. 

• Possible contamination may adhere to system components and may be difficult to flush out. 

• Possible ongoing chemical contamination due to unknown damage. 

 
This document outlines the Water System Recovery Plan, including the key tasks related to the cleaning of the 

reservoirs and distribution piping, flushing the distribution mains, sampling and monitoring, coordination and 

communications. 

 

1.2 Objective 

Support the Regional District of Central Okanagan through the execution of the necessary steps to recover the 

drinking water system for the protection of public health. 
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2 GENERAL PLAN 

During the entire duration of the fire, the water produced from the Lakeside Pumphouse was continually chlorinated. 

This disinfection strategy of chlorination only, currently meets the RDCO’s operating permit and is considered potable. 

Due to the emergency measures undertaken, the water system became non-potable when reservoirs were drained   

and contamination was possible due to pressure loss in the system. 

 
A cleaning, flushing and sampling plan is required that will meet the requirements of the IHA and ensure that the 

system is returned to a potable state. 

 
Development of the plan will include the following: 

 
• Confirmation of the isolation works. 

• Coordination with Operations to confirm that the Lakeside Pumphouse continues ongoing production of 
regulatory compliant potable water. 

• Initiated staged cleaning/flushing plan for the entire distribution system. 

• Cleaning water distribution piping and reservoirs in accordance with AWWA C651-14 (Section 4.11.3.3). 

• Discharge chlorinated water in accordance with AWWA C655-18. 

• Flush regulatory compliant potable water into distribution system in accordance with AWWA 651-14 
(Disinfecting Water Mains). 

• Documentation of cleaning/flushing activities, through standardization of plans and forms including locations, 
methods, volume and water quality. 

• Complete sampling as per water quality monitoring plan. 
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3 DISTRIBUTION SYSTEM FLUSHING AND CLEANING PLAN 

3.1 Objectives 

The objective of the cleaning plan distribution system flushing and cleaning plan is to first adequately disinfect the 

entire distribution system from the inlet pump station to the ends of each line, and then subsequently, to ensure 

turnover water within the distribution system with regulatory compliant water, in accordance with accepted standards 

within the IHA Permit to Operate. 

 

3.2 Methodology 

RDCO operations reports that unidirectional flushing has already been completed subsequent to isolating the 

damaged residential services. This was done by filling the system with regulatory compliant water (chlorinated) taken 

from the Lakeside Pumphouse and pumping this through the system up to the Winchester Reservoir located in the 

High pressure zone. Flushing was then performed from each reservoir in a unidirectional manner by closing valves at 

each tee on any looped lines and sequentially opening the hydrant or blowoff at the end of each line. 

 
The water distribution system is currently online and is continuing to circulate chlorinated water through the 

distribution system. The system is on a “Do Not Consume” Order from IHA and therefore water should not currently 

be consumed by humans but should be assumed to have ongoing domestic use within the residences that have been 

reoccupied. 

 
Since the system has already been flushed, the key tasks are to now properly disinfect the whole system, followed by 

flushing the system once more in a unidirectional sequence. 

 
Subsequent to the flushing already completed the key task will include: 

 
• Disinfection of distribution system. Methods will be in accordance with AWWA 651-14 (Disinfecting Water 

Mains) for uncontrolled pipe break with the likelihood of water contamination or loss of sanitary conditions 
during repair. De-chlorination shall be in accordance with AWWA C655-18 and meet the BC Water Quality 
Guidelines for aquatic regions. 

• Check that chlorine levels are at 4 mg/l within distribution system at all end of pipes. 

• After the required 16 hr disinfection period, refill reservoirs with normally chlorinated water. 

• Allow water to turnover in the pipes to make sure the water is clear and chlorine dispelled. 

• Check that residual total chlorine and turbidity are within normal parameters, or flush end of lines until 

suitable levels are achieved. 

• Documentation of cleaning/flushing activities, through standardization of plans and forms including flush 
location, volume and water quality (field total chlorine). 

• Determine representative sampling locations for the system to confirm water quality after turnover including 
field total chlorine and laboratory bacteriological results. 

 
The disinfection and flushing plan will target turnover of the water to confirm chlorinated disinfected water has been 

conveyed throughout the system. 
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AWWA C-651 section 4.11.3.3 states that section 4.3, 4.4, 4.5 or 4.6 should be followed where practical.  Section 4.4 

(Continuous-Feed Method of Chlorination) states that flushing should be done before the main is chlorinated and, 

where flushing velocities of 0.91 m/s are not achievable, that flushing at the maximum expected flow rate for the line 

for 2-3 volumes may be acceptable. The RDCO reports that unidirectional flushing was already completed after the 

wildfire event and that the system has been in use for well over a month. It is reasonable to assume that adequate 

turnover was achieved over the last month of operating. During disinfection, it is proposed to allow the system to 

soak at 4 mg/l of free chlorine for at least 16 hours and then be restored to normal chlorine levels by filling the 

reservoirs with normally chlorinated water and by allowing the higher chlorine concentration water to be used up 

within the distribution system and domestic piping. Along with this approach, we strongly recommend conducting 

water quality testing throughout the distribution system (end of lines) to ensure there is no contamination of water 

that is sitting within the pipes. This approach should be implemented in consultation with IHA. 

 
The proposed disinfection method selected for flushing will allow for continuous non-potable use by the residents 

since the target 4 mg/l chlorine level used is within the suggested GCDWQ limit of 5 mg/L 1 for potable distribution 

systems. The residents will need to be notified of elevated chlorine levels during the flushing and be encouraged to 

run their water during the disinfection procedure to disinfect their services and internal plumbing. 

 
Disinfection and flushing operations will be coordinated in parallel with WTP operation and discharge monitoring 

activities. 

 
No specific reservoir cleaning procedure has been provided since the entire system will be disinfected based on the 

AWWA C651-14 method. However, the reservoirs should be visually inspected for debris and cleaned if required. 

Bacteriological tests for each reservoir should be completed after disinfection. This approach should be completed in 

consultation with IHA as it does not fully meet the AWWA C652-19 – Disinfection of Water-Storage Facilities, but 

rather treats the entire water distribution as a combined water system in accordance with AWWA 651-14 

(Disinfecting Water Mains). This method allows for the continual use of the distribution system by the residents 

during the disinfection procedure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

1             https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document/page-2-guidelines-canadian-        
drinking-water-quality-chlorine-guideline-technical-document.html 

https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document/page-2-guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document.html
https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document/page-2-guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document.html
https://www.canada.ca/en/health-canada/services/publications/healthy-living/guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document/page-2-guidelines-canadian-drinking-water-quality-chlorine-guideline-technical-document.html
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3.3 Resource  Requirements 

• One (1) flushing crew to cover pressure zones sequentially.  Crew to have one (1) RDCO Operator and one (1) 
RDCO laboratory staff. 

• Flushing crew equipment including, but limited to: 

• Vehicles including truck for de-chlorination; 

• Valve wrenches; 

• Diffusers; 

• De-chlorination pucks; and 

• Catch basin siltation control devices. 

• Consultant supervision required for flushing teams. 

• Documentation and control support. 

• Contractor support for main and valve repairs, as necessary. 

 

4 WATER QUALITY MONITORING PLAN 

4.1 Objectives 

The ensure quality control for the recovery activities, and compliance with the IHA and GCDWQ to meet potability 

requirements. 

 

4.2 Methodology 

4.2.1 Current Sampling 

RDCO staff have completed testing on the treated water and within the distribution system to date as outlined in 

Table 4-1 below. 
 

Table 4-1 
Recent Water Quality Results 

 

 
Date 

 
Sampling 
Location 

Free 
Chlorine 
(mg/L) 

 
Coliforms 

 
E.Coli 

THM 
(Total) 
(mg/L) 

 
HAAs 

 

Sept 09/21 Lakeside 1.60 <1 <1 - - 
 

Sept 14/21 Winchester 0.80 <1 <1 - - 

Sept 24/21 Lakeside 2.00 <1 <1 - - 
 

Sept 28/21 Winchester 0.75 <1 <1 - - 

Sept 28/21 Lakeside 1.80 <1 <1 - - 
 

Oct 01/21 Lakeside 2.00 <1 <1 0.0697 0.029 
0 

Oct 07/21 Houghton Rd 0.95 <1 <1 - - 
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The October 1, 2021 did not show levels of HAA or THMs that were beyond the allowable GCDWQ of 0.1 and 0.08 

mg/L (based on quarterly average), respectively. 

 
4.2.2 Monitoring Plan 

The following sampling plan is proposed and is outlined in Table 4-2 generally and detailed in Table 4-3. The sampling 

plan is based on the current system Permit to Operate and is supplemented by additional testing requirements as 

dictated in the AWWA Standards that will be followed as part of the system cleaning and the flushing program. VOC 

sampling is based on the USEPA commentary “Addressing Contamination of Drinking Water Distribution Systems 

from Volatile Organic Compounds (VOC) After Wildfires”. 

 
All of the sampling will be undertaken, using methods outlined in the Standards Methods for the Examination of Water 

and Wastewater. 

 
The distribution network confirmation samples to be taken following the cleaning and flushing program in each 

pressure zone will be taken as per Table 4-2. The sample should be taken at the far end of each pressure zone. 
 

Table 4-2 
Distribution Network Sampling 

 

 

Location 
General Estimated 

Population 
Equivalent 

Number of 
Samples 

 

AWWA Standard C651-14 

Low Zone <500 2 Section 4.11.3.1 
 

Middle Zone <500 2 Section 4.11.3.1 

Upper Zone <500 2 Section 4.11.3.1 
 

High Zone <500 2 Section 4.11.3.1 

Killarney  Reservoir <500 1 Section 4.11.3.1 
 

Udell Reservoir <500 1 Section 4.11.3.1 

Winchester Reservoir <500 1 Section 4.11.3.1 
 

 

 

The sampling plan in Table 4-3 details the requirements and timing of the sampling of raw water, treated water and 

distribution water. 

 
As an interim solution to move from a “Do Not Consume Order” to a “Boil Water Advisory”, we recommend, in 

consultation with IHA, performing the raw water chemical analysis and the distribution water physical, inorganic and 

organic chemical, pesticide and VOC. These samples are highlighted in colour in Table 4-3. We also recommend that 

E.Coli and coliform testing be completed at end of lines within the distribution system to confirm the system is intact; 

this microbiological testing can be started immediately. 

 
Asbestos sampling was discussed with IHA and RDCO during the October 28, 2021 meeting and determined to be of 

minimal risk due to the age of the homes in Killiney Beach generally being built after the time period that asbestos was 

used in home construction. Also, from previous experience in the Ft. McMurray wildfire, the ash from the wildfire did 

not contain asbestos. Additionally, the Guidelines for Canadian Drinking Water Quality does not list an MAC for 

asbestos as states that no evidence of adverse health affects from exposure through drinking water. 
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4.3 Sequencing 

Ongoing until the recovery activities are completed. 
 

4.4 Timeline 

On-going until the recovery activities are completed. 

 
Following the completed activities and removal of the “Do Not Consume” order, it is recommended by the USEPA that 

any services that were damaged by the wildfire be thoroughly flushed and then tested for VOCs. The timing for this 

work is beyond the planned activities as it is tied to future rebuilding of residences. 

 

4.5 Required Resources 

• RDCO Lab Technician to perform plant testing as per their approval. 

• RDCO Operation personnel to access the reservoirs and carry out daily monitoring. 

• Accredited laboratory (CARO). 

• Sample bottles. 

• Associated Engineering for the sampling coordination and data consolidation. 



Table 4-3 
Sampling Plan 

Parameter Sampling 
Location

Monitoring Type/ 
Frequency

Reporting 
Content

Reporting 
Frequency

Quality 
Limits

Permit to Operate Additional 
Monitoring

Raw water - Intake (Lake at intake depth) 
Giardia, Crypto (Optional) Raw water (from boat) 1 grab sample Analytical Results Reported when results 

are available
As per GCDWQ x 

The physical, inorganic and organic chemical, 
pesticide parameters and PFAs

Raw water (from boat) 1 grab sample Analytical results Reported when results 
are available

As per GCDWQ x 

Treated Water Primary Disinfection 
Turbidity Entering distribution system Continuous when pumping On SCADA Reported Daily, Trend x 

Chlorine Residual - Free Entering distribution system Continuous monitoring 
Grab sample

On SCADA 
Record minimum value 
mg/L Recorded       
once per day

Report Daily, Trend x 

Parameter Sampling 
Location

Monitoring Type/ 
Frequency

Reporting 
Content

Reporting 
Frequency

Quality 
Limits Permit to Operate

Additional 
Monitoring

Treated Water Primary Disinfection - All Systems 
Flow Entering distribution system Continuous Maximum hourly Flow in 

L/Min 
recorded once per day

Report Daily, Trend x 

Temperature Entering distribution system Grab Sample 
once per day

Daily Value Report Daily, Trend x 

Parameter Sampling 
Location

Monitoring Type/ 
Frequency

Reporting 
Content

Reporting 
Frequency

Quality 
Limits Permit to Operate

Additional 
Monitoring

Distribution 
Microbiological quality 
E. coli Total 
Coliforms

2 per pressure zone after final 
disinfection/flush. Map to be 
provided. 
Entering distribution from each 
reservoir

Grab samples Presence or absence of 
indicator organisms

Normally reported 
monthly and when 
required.  Additional 
reporting required.

Zero E. coli 
organisms per 100 
mL      
Zero Total Coliform 
organism per 100 
mL

x x 

Chlorine Residual - Free, 
Combined or Total

Entering distribution at each 
reservoir

Continuous monitoring available at 
Killarney Way, Winshester Reservoirs. 
Grab Samples for Udell Reservoir Twice 
per day until program is completed

Values Reported Daily ≥ 0.2 mg/L based 
on 75% of the 
samples taken on a 
particular day

x 

Chlorine Residual - Free, 
Combined or Total

At each flushing location during 
disinfection (end of lines)

Grab Samples Values Reported Daily 5 ≥ x ≥ 4 mg/L x 

Flow Entering distribution at each pump 
station

Continuous when pumping Values Reported Daily, Trend x 
Pressure Entering distribution at each pump 

station
Continuous when pumping Values Reported Daily, Trend x 

Reservoir levels Each reservoir Continuous Values Reported Daily, Trend x 
Total Trihalomethanes (TTHM) Entering distribution system 1 grab sample Analytical results Normally reported 

Every 6 months
x 

Haloacetic Acids - Total (HAA's) Distribution extreme Ends 1 grab sample Analytical results Normally reported 
Every 6 months

x 

The physical, inorganic and organic chemical, 
pesticide parameters and VOC (CARO VOC 
group including indicators for release from 
PEX or municipal pipes) 

Include E.Coli and Total Coliforms within 
distributin system if advanced ahead of 
disinfection and flushing

Entering distribution from each 
reservoir (4), several locations 
throughout distribution system 
targeted to locations of structure 
losses (3).

1 grab sample            
grab sample for VOC in distribution system. 
Allow for stagnation of water in contact 
with affected services (i.e. overnight)

Analytical results Reported when results 
are available

As per GCDWQ x 

Post Recovery Activites 
Microbiological quality 
E. coli Total 
Coliforms

At each service damaged by 
wildfire

Grab samples Presence or absence of 
indicator organisms

Normally reported 
monthly and when 
required.  Additional 
reporting required.

Zero E. coli 
organisms per 100 
mL      
Zero Total Coliform 
organism per 100 
mL

x x 

VOC (CARO VOC group) At each service damaged by 
wildfire

1 grab sample following thorough flushing 
and stagnation (i.e 24 hrs)

Analytical results Prior to final 
connection

As per GCDWQ x 
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5 RECOMMENDED NEXT STEPS 

Following the execution of the Recovery Plan and the Monitoring Plan, and the removal of the Do Not Consume and 

the Boil Water Notice, AE recommends the following next steps: 

1. Prior to reinstating each damaged service, perform the following:

a. RDCO confirm that any rebuilt home has service pipe replaced from curbstop to home with no reuse

of pipe allow.

b. Flush service pipe thoroughly (allow minimum 3 turnover volumes of water in service line and ensure

water is running clear with potable water reaching the end of line),

c. Allow 24 hours stagnation time,

d. Perform grab sample at end of service to monitor the following parameters: Bacteriological, E.coli, 

total coliforms and VOC.

e. Each sample should be sent to a certified laboratory (CARO).

f. Reinstate service following receipt of laboratory tests showing no detectable sampled parameters.

2. The RDCO compile water quality data to compare the raw and treated water pre-wildfire versus post-wildfire.

Recommended parameters to compare are:

a. PFA analysis – single raw water grab sample at 6-month intervals for a period of 2 years.

b. TTHM entering distribution system – continue reporting every 6 months.

c. HAA at extreme ends of distribution system – continue reporting every 6 months.

d. Turbidity – ongoing daily trends in support of filtration deferral.

e. Crypto and Giardia – optional benchmarking in support of filtration deferral.

6 COORDINATION PLAN 

Associated Engineering will work directly with the key departments and stakeholders at the Regional District of 

Central Okanagan to execute the Water System Recovery Plan. These departments and stakeholders may include: 

• Operations Services

• Water Quality Laboratory Division

• Fire Department

• Bylaw Services

Associated Engineering will provide all coordination of contractors and vendors who will be providing services to the 

RDCO to support the water system recovery plan. This may include contracted support services, leak detection 

services or operational support. Note that contractual relationships shall still be established by the RDCO’s purchasing 

department. 
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6.1 Support Team 

Team Leaders and RMWB Communication 

Matt Lozie – PM and Water Distribution (Cell: 250-893-3824) 

Steve Justus – WTP and Facilities (Cell: 780-937-5240) 

Corporate Support 

Garry Drachenberg 

Technical  Advisory 
Robyn Casement 

Sutha Suthaker 

Operations  Support 

Grant Dixon (Cell: 780-718-1630) 

7 SUCCESS  CRITERIA 

The success of the water system recovery plan will be documented on a multi-pronged approach: 

• Cleaning and flushing of all the entire system in accordance with AWWA standards.

• Confirmation of ongoing water quality as per the Water Quality Monitoring Plan to enable phased recovery.

• IHA removal of Do Not Consume Order.

8 STANDARDS AND RELEVANT DOCUMENTS 

The following standards apply to the work: 

• AWWA C651-14 – Disinfecting Water Mains

• AWWA C652-19 – Disinfection of Water-Storage Facilities

• AWWA C653-20 – Disinfection of Water Treatment Plants

• AWWA C655-18 – Field Dechlorination
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CLOSURE 

This report was prepared for the Regional District of Central Okanagan to support the execution of the necessary 

steps to recover the drinking water system for the protection of public health. 

The services provided by Associated Engineering (B.C.) Ltd. in the preparation of this report were conducted in a 

manner consistent with the level of skill ordinarily exercised by members of the profession currently practicing under 

similar conditions. No other warranty expressed or implied is made. 

Respectfully  submitted, 

Associated Engineering (B.C.) Ltd. 

Engineers & Geoscientists BC Permit Number 1000163 

Matt Lozie, P.Eng. Dr Sutha Suthaker, P.Eng. 

Project  Manager Water Quality Specialist 

Grant Dixon 

Manager ATAP Infrastructure Management 

ML/GD/SS/lw 
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