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Source Water Protection 
 
Clean, potable drinking water is critical for human life and a necessity for prosperous, 
sustainable communities. Protecting water at its source, or before it arrives at our 
treatment facilities, is a preventative approach to water management. It is less expensive 
and more ecologically responsible to prevent contamination to our source waters, than to 
try and remediate water quality in treatment facilities.  
 
Source water protection provides benefits to watersheds beyond those realized at the 
water treatment plant. Clean water benefits aquatic ecosystems, supports recreational 
and wildlife values and ensures sustainability for future generations. Source water 
protection fits well within the integrated watershed management framework as it pulls 
from a wide knowledge base spanning hydrogeology, land use planning, water quality, 
municipal infrastructure and industry as well as relying heavily on local knowledge for 
describing area conditions and implementing actions. 
 
The approach to source water protection planning varies widely across Canada.  
Manitoba has adopted a ‘grassroots’ approach to source water protection. A source 
water assessment is conducted with a group of local, technical and non-technical 
representatives and their recommendations are placed within an integrated watershed 
management plan. This locally-led approach to protecting drinking water sources is 
inline with the shared governance model adopted for soil and water management across 
municipal Manitoba through the Conservation District program. The process is quick, 
easy to follow and relies primarily on the common sense of a small group of people.   
 
This source water protection plan encompasses the Manitoba portion of the Carrot and 
Saskatchewan watersheds, along with the Cranberry Portage area as shown in Figure 1. 
In the Carrot-Saskatchewan watershed, there are three public drinking water systems of 
which one is a groundwater system and two are surface water systems. The assessment 
team was comprised of two regional drinking water officers, a watershed planner, 
Conservation District staff and board members, as well as, municipal representatives. 
This team made recommendations based on site visits, information from local 
representatives and provincial databases, a review of land activities in the area 
surrounding each system and follow-up discussions of potential threats to drinking water 
quality. These recommendations are included in the plan. 
 
In Manitoba, source water protection is in its infancy, and this plan is one of the first to 
be formally developed. Input from all levels of government, local residents and industry 
is critical to the development of an effective plan. This source water protection plan is 
unique as it was completed prior to the development of an integrated watershed 
management plan. The integrated watershed management plan for the Carrot - 
Saskatchewan watershed, which is scheduled to begin in 2012-2013, will include the 
recommendations outlined in this source water protection plan which are aimed at 
addressing potential sources of contamination which pose a high threat of contamination 
to a public drinking water system. The integrated watershed management plan will also 
include recommendations to protect drinking water quality for semi-public systems and 
private water supplies. 
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Figure 1: Public Drinking Water Systems in the Carrot – Saskatchewan Watershed 
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Source Water Assessments  
 
The source water assessments were completed in three steps; 

1. Mapping Source Water Protection Zones.  A desk-top exercise that includes 
creating maps that display potential source water threats, land cover and local 
infrastructure within the source water protection zone. The source water 
protection zone is different for ground and surface water sources. For a 
groundwater source, the zone is a 1.5 kilometre buffer around the well. For a 
surface water source, the zone is 400 metres around the water body and 40 
kilometres upstream. Information to create these maps was drawn from a 
number of sources including provincial databases, a background report entitled 
“Preliminary Research Document – Kelsey Conservation District Source water 
Protection Plan” developed by M.O. Harvey & Associates Ltd. and information 
collected by students at the University College of the North. 

2. Site Visits.  Site visits are conducted by a group of local and technical experts to 
‘groundtruth’ what is identified within the source water protection zones.  
Information on the maps and accompanying data are considered, but a careful 
review of conditions and land use activities near the withdrawal location and in 
the source water protection zone are the focus of these visits. Potential threats 
are discussed and precautionary measures that could be applied to protect public 
drinking water systems are considered. 

3. Summary Meeting.  After each site visit, the assessment team discussed what 
was observed during the site visits, historical information about the public 
drinking water systems (construction details, boil water advisories, etc.) and 
began to qualitatively prioritize potential threats of contamination for each 
system. Recommendations were developed for each public drinking water 
system to address the potential sources of contamination that pose a “high” risk 
of polluting a public drinking water source. 

 
 
Public Drinking Water Systems 
 
In Manitoba, the Office of Drinking Water defines a public water system as a potable 
supply of drinking water with 15 or more connections. The Manitoba portion of the Carrot 
– Saskatchewan watershed contains three public drinking water systems. One of these 
systems withdraws its water from a groundwater source whereas the other two systems 
withdraw their water from a surface water source. These three systems were assessed 
as they are regulated by the provincial legislation and regulations. 
 
It is also important to note that the Ospakwayak Cree Nation also operates a public 
drinking water system that uses three groundwater wells. This system was not assessed 
as part of this source water protection plan as it falls under the authority of the federal 
government.  
 
Semi-public systems consist of more than one but less than 15 connections. As of spring 
2011, there are eight semi-public systems in the Carrot – Saskatchewan watershed 
including Athapap Lodge, Caribou Lodge Outfitters, Cranberry Portage Conservation 
Yard, Dan’s Restaurant, Rocky Lake Cabins, Wanless Community Hall, Wanless Trailer 
Park and We Ste General Store. There are also a number of private systems in this 
watershed. 



 6

Boil Water Advisories 
 
As of September 2011, there are currently no boil water advisories in effect for the 
Carrot – Saskatchewan watershed.  
 

Emergency Response Plans 
 
Emergency preparedness is important for addressing spills, accidents or other 
emergencies that may affect water, aquatic ecosystems or drinking water sources. 
Owners of public drinking water systems are responsible for the development of 
Emergency Response Plans under MR 77/2003 - Section 29 of the Water and 
Wastewater Facility Operators Regulation. This regulation falls under the Environment 
Act and is administered by Manitoba Conservation. Manitoba Water Stewardship’s 
Office of Drinking Water has also included the requirement for an Emergency Response 
Plan in each Water Plant Operating Licence. Deadlines for the development of an 
Emergency Response Plan are specified in each operating licence. 
 

Goals for Source Water Protection 
 
In the Carrot – Saskatchewan watershed, source water assessments were conducted in 
June of 2011 for the three public drinking water systems, including the water treatment 
plants and withdrawal locations, to identify potential sources of contamination. 
Recommended actions were developed to address the pollution sources that pose a 
high risk of contaminating a public drinking water system. The following 
recommendations along with site-specific actions are included in this source water 
protection plan and will also be included in the Carrot – Saskatchewan Integrated 
Watershed Management Plan which is scheduled to begin in 2012 – 2013. 
 

Recommendations for all three public drinking water systems 
1. All operators of public drinking water systems are to ensure there is an 

Emergency Response Plan in place. 
2. Kelsey Conservation District and operators of public drinking water systems are 

to educate residents on where they get their drinking water from and what they 
can do to protect or improve its water quality. 
 
 

Site-specific recommendations are found on the following pages.  
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Detailed Source Water Assessments 
Table 1.  Detailed source water assessment information 

Assessment 
Questions 

Rural Municipality of 
Kelsey 

Town of The Pas Cranberry Portage 

Source  Ground Surface Surface 

Date of Construction 1999 - 2000 

Original system was 
constructed in 1930s or 

1940s, but many 
upgrades have occurred 

1957 

Number of Wells 
2 wells (plus one 
monitoring well) 

  

Well Depth (ft) 165 feet   
Depth to Bedrock 

(ft) 
137 feet   

Depth of Casing (ft) 138 feet   

Owner / Operator 
Rural Municipality of 

Kelsey 
Town of The Pas Cranberry Portage LUD 

Population Served 2,520 5,795 615 

Is Water Treated? Yes Yes Yes 
Treatment 

Classification 
Class 1 Class 3 Class 1 

Treatment Type? Chlorination 
Clarification, Filtration, 

Chlorination 
Chlorination 

Maximum Water 
Use? 

400 m3/day 1,300,000 Igal/day 115,000 Igal/day 

Is the withdrawal 
location protected 

(fenced off, in 
building, etc)? 

Yes, wells are protected 
by a barbed-wire fence 

and surrounded 
individually by dikes. 

Surface water system on 
the Saskatchewan River -  

withdrawal location is 
under water 

Surface water system on 
Athapapuskow Lake -  
withdrawal location is 

under water 
Yes – is access 

controlled?  
No 

N/A 
 

N/A 
 

No – is there 
permanent grass 
buffer at least 10 
feet around the 

withdrawal location? 

Yes 
N/A 

 
N/A 

 

Does surface water 
pool around the well 

or withdrawal 
location? 

No N/A N/A 

Does the well casing 
extends at least 16 

inches above 
mounded earth? 

No   

Is the sanitary seal 
secure and in good 

condition? 
Yes   
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Rural Municipality of Kelsey 
 
Description: The Public Drinking Water System for the Rural Municipality (RM) of 
Kelsey is a ground water system that utilizes two wells which are located in a field that is 
used to pasture cattle. The wells are protected by a barbed-wire fence and individual 
dikes that surround the two wells and one monitoring well. The dikes were constructed in 
June of 2011 to protect against flooding and runoff from the surrounding pasture land. 
However, these dikes may trap snow melt and heavy rains inside the dike causing 
flooding around the wells. The system has exceeded the Canadian Drinking Water 
Aesthetic Guidelines for iron (hardness). The water treatment plant is located 
approximately 3 to 4 kilometres away from the wells. The RM of Kelsey water treatment 
plant is built on an insulated pad over a two cell reservoir with one cell extending outside 
the building boundaries. The insulation on the south side of the plant is beginning to 
erode and needs additional protection. Chlorination is used to disinfect the water before 
entering the reservoir for contact time prior to the distribution to residents in the Carrot 
Valley via an underground pipeline. The RM of Kelsey is considering expanding their 
system to accommodate additional residences on Ralls Island. An emergency response 
plan is currently being developed. The overflow pipe on the west side of the plant is in 
poor condition. The source water protection zone is a 1.5 kilometre circular buffer around 
the wells. 
 
Vulnerability Based on Overburden Thickness and Composition: Low –  there is a 
significant overburden layer of 137 feet of clay, sand and till.  
 
Vulnerability Based on Well Construction: Low – well casing extends into limestone 
bedrock to a depth of 138 feet. 
 
 
Table 2: Land use surrounding the RM of Kelsey well 
 
Potential 
Pollutant 
Source 

Distance to 
Source 
Withdrawal 
Point 

Comments High, Medium 
or Low Threat 
(H/M/L) 

Agriculture 
(cattle, pasture 
and dug-out) 

Cattle are 
located 
approximately 
3 metres to 
1.5 kilomteres 
from the wells 
 
Dugout would 
be about 400 
metres from 
the wells 

Wells are located in a field used 
to pasture cattle. Wells are 
protected by a fence, as well as, 
individual dikes that surround 
the wells. 

Low 

Abandoned 
wells 

Unknown It is unknown whether there are 
any abandoned wells located 
with the source water protection 
zone. 

High 
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Propane Tank Approximately 
3 – 4 km from 
wells 

30 feet from water treatment 
plant. 
 

High 

Fuel Storage Unknown There may be on-farm storage 
of fuel located approximately 1.5 
kilometres from the wells. No 
gas stations are located in the 
source water protection zone. 

Low 

 
 
Recommended actions: 

1. RM of Kelsey is to monitor diking around the wells until the dike protection can be 
modified to mounding to ensure runoff flows away from the wells.  

2. RM of Kelsey is to ensure the two well casings are extended to at least 16 inches 
above the mounded surface. 

3. Kelsey Conservation District is to seal all abandoned wells in the source water 
protection zone. 

4. RM of Kelsey is to protect the insulation over the reservoir by adding dirt and 
grass to prevent erosion. 

5. RM of Kelsey is to upgrade the overflow pipe located on the west side of the 
plant. 

6. RM of Kelsey is to add posts around the propane tank located next to the water 
treatment plant. 
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Figure 2: Source Water Protection Zone for the RM of Kelsey Public Drinking Water System 
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Figure 3: RM of Kelsey Well 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Fence and dike around 
RM of Kelsey Well 2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: Pasture where the RM 
of Kelsey wells are located 

 



 12

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6: RM of Kelsey Water 
Treatment Plant 
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Town of The Pas 
 
Description: The Public Drinking Water System for the Town of the Pas draws water 
from the Saskatchewan River through a combination of gravity fed river intake and a 
pump house system. The raw water pump house conveys water to the plant for 
treatment. The water is chemically treated by clarification followed by filtration and 
chlorination. In 2011, the Town of The Pas added Ultra Violet (UV) disinfection to the 
system and installed baffling in the treatment reservoirs for enhanced chlorine chlorine 
contact. The source water protection zone includes a portion of the Saskatchewan, 
Pasquia, Carrot and Birch rivers. 
 
Table 3: Land use surrounding the Town of The Pas Public Water Supply 
 
Potential 
Pollutant 
Source 

Distance to 
Source 
Withdrawal 
Point 

Comments High, Medium 
or Low Threat 
(H/M/L) 

Sewage 
Discharge 

Unknown Opaskwayak Cree Nation`s 
sewage treatment facility is 
located on the opposite side of 
the Saskatchewan River than 
the town’s water treatment 
plant. It is unknown whether the 
sewage discharge site is located 
upstream or downstream of the 
town’s drinking water intake.  

High 

Fuel Storage 
and Gas 
Stations 

The closest 
gas station is 
located 
approximately 
100 - 200 
metres from 
the 
Saskatchewan 
River.  

There are numerous gas 
stations in the Town of The Pas 
as well as bulk fuel storage 
facilities. There will also be 
some on-site fuel storage at 
homes and farms along the 
Saskatchewan, Pasquia, Carrot 
and Birch rivers. 

Medium 

Agriculture 
(cattle) 

There are 
cattle farms 
located along 
Pasquia, 
Carrot and 
Birch rivers. 

Some of these farms have 
installed fencing and off-site 
watering systems to decrease or 
eliminate access of cattle to 
these water ways. There are 
some historic manure piles 
located near these waterways. 
Work is being done to utilize this 
manure and relocate it away 
from the rivers. 

Low - Medium 

Propane Tank ~ 75 metres 
from the 
Saskatchewan 
River. 

Large propane tank is located 
between the pump house and 
water treatment plant. There are 
posts located around the tank. 

Low 
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Transportation 
Routes 
(roadways and 
railroad tracks) 

20 metres There are roads and train tracks 
located in Town of The Pas and 
Opaskwayak Cree Nation is 
located adjacent to the 
withdrawal location. 

Low 
 
 

Chemical 
storage 

Unknown There is likely some chemical 
storage in business, homes and 
farms located near the 
Saskatchewan, Pasquia, Carrot 
and Birch rivers. 

Low 

Cemeteries Closest 
cemetery in 
100 metres 
from the 
Saskatchewan 
River. 

There are numerous cemetaries 
in the Town of The Pas and 
Opaskwayak Cree Nation near 
the withdrawal location. Some 
are active and other are not 
used anymore. 

Low 

Storm water 
drains 

Flows directly 
into the 
Saskatchewan 
River 

There is a storm water drain in 
the Town of the Pas that flows 
directly into the Saskatchewan 
River directly upstream of the 
withdrawal location. This 
includes the run-off from road 
ways, residential and business 
areas and includes one gas 
station. Other storm water 
drains flow into Halcrow Lake on 
the west side of the Town of 
The Pas. 

High 

 
Recommended actions: 

1. Town of The Pas is to determine whether their drinking water intake pipe is 
located downstream or upstream of Opaskwayak Cree Nation`s sewage 
discharge site. If the drinking water intake is found to be downstream of the 
sewage discharge site, the drinking water intake should be relocated to a more 
suitable location upstream. The relocation spot should be determined by the 
Office of Drinking Water and Town of The Pas’s treatment plant operator. 

2. Town of the Pas is to filter runoff from the storm water drain located at First 
Street West and Fischer Avenue that flows directly into the Saskatchewan River 
upstream of the water intake, perhaps by using a vegetated wetland. 
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Figure 7: Source Water Protection Zone for the Town of the Pas Public Drinking Water System 
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Figure 8: Saskatchewan River in 
the direction of the withdrawal 
location 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 9: Town of the Pas Water 
Treatment Plant (back), pump 
house (front right) and propane 
tank (front left) 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 10: Town of the Pas clarifier 
and filtration treatment system 
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Figure 11: Town of the Pas 
treatment plant distribution lines 
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Cranberry Portage 
 
Description: The Public Drinking Water System for the Cranberry Portage Local Urban 
District (LUD) draws its water from Athapapuskow Lake. Chloronation is used to disinfect 
the water before it is pumped to a reservoir for contact time. It is then distributed to 
residents. The source water protection zone includes a 400 metre buffer around 
Athapapuskow Lake. 
 
 
Table 4: Land use surrounding the Cranberry Portage Public Water Supply 
 
Potential 
Pollutant 
Source 

Distance to 
Source 
Withdrawal 
Point 

Comments High, Medium 
or Low Threat 
(H/M/L) 

Septic systems Located 
around the 
entire lake 

Most homes and cottages 
around Athapapuskow Lake use 
holding tanks to manage waste 
water. It is estimated that 200 – 
300 holding tanks may exist 
around the lake. 

Medium - High 

Sewage 
lagoons 

None are 
located within 
source water 
protection 
zone 

There may be up to four sewage 
lagoons in the surrounding area, 
however, there are none located 
within the source water 
protection zone.  Cranberry 
Portage lagoon is approximately 
1.5 kilometres from the lake. 

Medium 

Fuel storage Unknown There are some communities 
located around the lake, 
including some campgrounds 
and lodges, which will likely 
have above ground fuel storage. 

Low 

Chemical 
storage 

Unknown There are some communities 
located around the lake, 
including some campgrounds 
and lodges, which will likely 
have some household chemical 
storage. 

Low 
 
 

Transportation 
Routes 

Around the 
lake 

There are roads and train tracks 
located around the lake.  

Low 

 
Recommended actions for all potential pollutant sources that are ranked as High: 

1. Kelsey Conservation District, in partnership with the Cranberry Portage LUD, is to 
educate residents on inspecting and properly maintaining their septic system 
holding tanks. 
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Figure 12: Source Water Protection Zone for the LUD of Cranberry Portage Public Drinking Water System 



 20

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 13: Athapapuskow Lake 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 14: Athapapuskow Lake 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 15: Cranberry Portage 
Water Treatment Plant 
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Figure 16: Cranberry Portage 
pump house (overtop of 
reservoir) 
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