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Executive Summary 

The annual water system report provides status of system operations and monitoring results for the Co-

op Board and other parties with an interest in the system (i.e. Water Use Licensing Section, Manitoba 

Conservation and Water Stewardship).  The primary purpose is to ensure annual reviews of the system 

status, and potential problems are identified and rectified before becoming a significant issue.   

The G3 Regional Water Co-operative water supply system was commissioned in February 2010 with the 

Rural Municipality (RM) of Gilbert Plains, Town of Gilbert Plains and Town of Grandview as partners. A 

reverse osmosis (RO) treatment system was selected to provide 28 L/s based on a 20 year projected design 

period. Raw water is supplied by a production well with a 34 L/s pumping capacity. In 2010, a back-up well 

was developed to provide additional water supply protection and the existing RM of Gilbert Plains well 

was abandoned and sealed. 

The G3 system is in compliance with both the Water Rights Act and Drinking Water Safety Act (DWSA). 

Raw water is described as being hard and high in iron and manganese concentrations. Also the water 

supply contains high levels of ammonia that must be removed to prevent chlorine disinfection issues. The 

treatment system is meeting health-based maximum acceptable concentrations and aesthetic objectives 

of the Guidelines for Canadian Drinking Water Quality (GCDWQ). Treated water quality results confirm 

that ammonia is being satisfactorily removed during the treatment process. 

Under the DWSA regulations, the G3 system is required to develop a Public Annual Report by March 31st 

of each operating year, an Emergency Response Plan and Compliance plan. Since the operation is in 

compliance with water quality standards, the Co-op can meet compliance plan requirements by filing a 

ǎƛƎƴŜŘ ά{ǘŀǘŜƳŜƴǘ ƻŦ /ƻƳǇƭƛŀƴŎŜέ ŦƻǊƳ ǘƻ ǘƘŜ hŦŦƛŎŜ ƻŦ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊΦ !ƭǎƻΣ ŀƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ 

assessment must be completed by a professional engineer once every five years with the next one due in 

March 2021. 

Two groundwater monitoring wells are equipped with pressure transducers for continuous water level 

monitoring. Monitoring well MW09-02 is located 400 metres north and MW98-16 is approximately 1500 

metres west of the production wells. Pumping activities appear to have no significant impact on water 

levels. Changes in levels appear to be related to seasonal impacts. 

In order to effectively respond to complaints regarding groundwater interference on surrounding private 

wells from G3 pumping activities, it is recommended that the Co-op Board adopt by resolution, a 

Groundwater Interference Policy as provided in Appendix G and forward to Water Use Licensing Branch 

as required under the Water Rights Act. In addition, it is recommended that a Source Water Protection 

Plan be implemented as provided in Section 7.0. 
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1.0 Introduction 

The Manitoba Water Services Board (MWSB) assumed lead role in developing a regional water supply 

system for the RM of Gilbert Plains and the Towns of Gilbert Plains and Grandview. After consultation 

with the Municipal Corporations, the G3 Regional Water Co-operative Inc. (Co-op) was formed in 2009. 

The Board of Directors is comprised of equal representation from three municipal corporations with 

MWSB as an ex officio member. The Co-op owns the water system and has requested the MWSB to 

operate the system on their behalf.  Recent municipal amalgamations have resulted in two entities ς the 

Municipality of Gilbert Plains (formerly RM and Town of Gilbert Plains) and the Municipality of Grandview 

(formerly RM and Town of Grandview). 

The annual water system report provides status of system operations and monitoring results for the Co-

op Board and other parties with an interest in the system (i.e. Water Use Licensing Section, Manitoba 

Water Stewardship). The primary purpose is to ensure annual reviews of the system status, and potential 

problems are identified and rectified before becoming a significant issue. Through continued aquifer 

monitoring, these annual reports will serve as a database to evaluate the potential to increase withdrawal 

rates if required for future demands. 

2.0 Water System Overview 

2.1 Regional Supply System 

The G3 WTP is located in the NW corner of the former RM of Gilbert Plains on municipal right-of-

way (ROW) west of the NW 26-26-23W. The WTP supplies treated water to the RM of Gilbert 

Plains, Town of Gilbert Plains, Town of Grandview and Municipality of Dauphin. The G3 system 

shown in Appendix A is comprised of two wells, raw water pipeline, water treatment plant (WTP) 

and Distribution pipelines to both Towns and Rural Municipalities. 

Two 300 mm production wells are located approximately 1 km north of the WTP in ROW west of 

the NW35-26-23W. Although one well can fully supply the system, a fully equipped and redundant 

back-up well is required to ensure that supply can be maintained at all times. In case of power 

failure, emergency genset power at the WTP can operate one well and treatment equipment. The 

supply wells are occasionally alternated to maintain functionality. An existing 200 mm well 

adjacent to the WTP was sealed due to artesian conditions and leakage around the well casing. 

The location of production and monitoring wells are provided in Appendix B. 

2.2 Treatment System 

The treatment system is comprised of two parallel RO membrane filtration skids, a manganese 

greensand bypass filter and forced air de-gasifier for carbon dioxide (CO2) removal and pH 

adjustment. The treatment system was designed with a membrane by-pass to produce a hardness 

of approximately 100 mg/L (as CaCO3). Since membranes are capable of removing significant 
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amount of hardness ions, a percentage of the raw water by-passes the membrane system and is 

filtered through a 2.1 m diameter manganese greensand pressure filter. Water passing through 

the pressure filter is blended with membrane permeate to produce the desired water hardness. 

The membranes reject approximately 20% concentrate to Sulfur Spring Creek which is permitted 

by Environment Act Licence No. 2853.  

Antiscalant is injected in the membrane raw water supply to sequester dissolved minerals and 

prevent RO membrane fouling. Since membranes remove dissolved minerals, stabilization (pH 

adjustment) is required to produce a non-corrosive treated water supply. A forced air de-gasifier 

was designed and installed to stabilize membrane permeate. The de-gasifier removes a significant 

portion of dissolved CO2 therefore, minimizing sodium hydroxide chemical usage.  

The raw water supply contains ammonia which interferes with chlorine disinfection capability 

unless removed in the treatment system. Failure to remove ammonia will result in phantom free 

chlorine readings in the treated water supply. Ammonia is removed through membrane 

treatment but not typically through a manganese greensand filter. Potassium permanganate is 

now used instead of previously used sodium hypochlorite as a pre-filter oxidant.  There have been 

no issues with elevated ammonia since the change took place. Sodium hypochlorite is provided 

to maintain an adequate chlorine residual concentration in the reservoir and distribution. 

Treated water is stored in a 1.2 ML 3 cell reinforced concrete reservoir. The reservoir is equipped 

with ultrasonic level control and monitored with a SCADA system. The SCADA system also has the 

capability of monitoring and controlling reservoir levels located in the Town of Grandview and 

Town of Gilbert Plains. 

3.0 Water Consumption 

The treatment system was designed for peak flows with additional capacity for future expansion. 

Currently, only one membrane skid is required to meet average demand and therefore the lead skid is 

alternated daily. However, higher peak demands require both skids to operate together as well. The 

system design and current operating flow rates are provided in Table 3.1. Figure 3.1 provides a graphic 

representation of the flow through the treatment system. 
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Table 3.1 Design and Current Operating Flow Rates 

  Design 
Flow (L/s) 

Current (L/s) 

    2010 2011 2012 2013 2014 2015 2016 2017 2018 

Raw 34 17 16 15 17 19 19 20 20 19 

Skid 1 
Permeate 

11 

12 12 10 12 14 14 15 14.8 13.8 
Skid 2 
Permeate 

11 

Concentrate 1 3 
3 3 3 3 3 3 3 3.5 3.5 

Concentrate 2 3 

By-Pass 6 2 2 2 2 2 2 2 1.7 1.7 

 

 

 

 

Figure 3.1 Treatment System Flow Diagram Typical Single Skid Values 

3.1 Raw Water Demand 

Raw water withdrawals and pumping rates are presented in Table 3.2. The Water Licensing Branch 

- Annual Water Use Report for 2018 is provided in Appendix C.  

 

 

 

 

FILTER 

MEMBRANES 

17 L/s Raw 

10.0% By-Pass 

15.3 L/s 12.2L/s Permeate 

1.7 L/s 

20% Reject   

3.1 L/s 

Blended 

13.9 L/s 
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Table 3.2 - Raw Water Withdrawal 

  Unit Withdrawal 

    2010 2011 2012 2013 2014 
2015 2016 2017 2018 

Total 
Demand m3 

(Feb 25-
Jan 1) 

246,787 
272,000 275,300 279,503 302,421 296,563 317,625 311,794 300,668 

Average Day 
Demand L/d 

796,000 745,000 754,300 765,762 828,551 812,501 870,206 854,230 823,748 

Pumping 
Rate L/s 

17 16 15 17 19 19 20 20 19 

Avg. 
Operating 
Hours/day hr/day 

13 15 15 15 16.5 16 16 16 16 

 

3.2 Treated Water Demand 

Table 3.3 summarizes the treated water demand for the RMs, and both towns. Peak days were 

observed on October 2nd for the RM of Gilbert Plains with a consumption of 611 m3, March 26th 

for the Town of Gilbert Plains with a consumption of 510 m3, March 21st for the Town of Grandview 

with a consumption of 803 m3 and October 2nd for the RM of Dauphin with a consumption of 473 

m3. 

Table 3.3.1 - Treated Water Consumption RM of Gilbert Plains 

 Unit RM of Gilbert Plains 

    2013 2014 2015 2016 2017 2018 

Total Demand m3 48,744 53,683 ID 64,114 61,469 53,928 

Number of 
Connections 

  183 183 183 187 190 194 

Average Day L/d 133,500 147,077 ID 175,655 168,409 147,749 

Average Day L/s 1.85 2.04 ID 2.44 2.34 2.05 

Average Day L/conn/day 730 804 ID 939 886 762 

Peak Day L/d 274,000 ID ID 599,000 508,000 383,500 

Peak Day Factor   2.05 ID ID 3.41 3.02 2.60 

Peak Day L/s 3.81 ID ID 8.32 7.06 5.33 

Peak Day L/conn/day 1497 ID ID 3203 2674 1977 
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Table 3.3.2 - Treated Water Consumption Town of Gilbert Plains 

 Unit Town of Gilbert Plains 

    2013 2014 2015 2016 2017 2018 

Total Demand m3 62,766 63,794 ID 58,727 56,900 58,499 

Number of 
Connections 

  398 398 398 398 398 398 

Average Day L/d 172,000 174,778 ID 160,896 155,890 160,271 

Average Day L/s 2.39 2.43 ID 2.23 2.17 2.23 

Average Day L/conn/day 432 439 ID 404 392 403 

Peak Day L/d 286,000 ID ID 394,000 314,000 510,000 

Peak Day Factor   1.66 ID ID 2.45 2.01 3.18 

Peak Day L/s 3.97 ID ID 5.47 4.36 7.08 

Peak Day L/conn/day 719 ID ID 990 789 1281 

 

Table 3.3.3 - Treated Water Consumption Town of Grandview 

 Unit Town of Grandview 

    2013 2014 2015 2016 2017 2018 

Total Demand m3 97,461 110,294 ID 105,244 100,793 94,476 

Number of 
Connections 

  465 469 451 467 471 462 

Average Day L/d 267,000 302,175 ID 288,340 276,145 258,838 

Average Day L/s 3.71 4.20 ID 4.00 3.84 3.59 

Average Day L/conn/day 574 644 ID 617 586 560 

Peak Day L/d 501,000 ID ID 665,000 485,000 803,000 

Peak Day Factor   1.88 ID ID 2.31 1.76 3.1 

Peak Day L/s 6.96 ID ID 9.24 6.74 11.15 

Peak Day L/conn/day 1077 ID ID 1424 1030 1738 

 

Table 3.3.4 - Treated Water Consumption RM of Dauphin 

 Unit RM of Dauphin 

    October 
2017 

2018 

Total Demand m3 2669 19,255 

Number of 
Connections 

  84 188 
 

Average Day L/d 7312 52,752 

Average Day L/s 0.10 0.73 

Average Day L/conn/day 87 281 

Peak Day L/d 80,700 472,600 

Peak Day Factor   11.04 8.96 

Peak Day L/s 1.12 6.56 

Peak Day L/conn/day 961 2514 
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Table 3.3.5 - Treated Water Consumption Totals 

 Unit Totals 

    2013 2014 2015 2016 2017 2018 

Total Demand m3 208,971 227,771 ID 228,085 221,831 226,042 

Number of 
Connections 

  1046 1050 1032 1052 1143 1242 

Average Day L/d 572,500 624,030 ID 624,890 607,756 619,293 

Average Day L/s 7.95 8.67 ID 8.68 8.44 8.60 

Average Day L/conn/day 547 594 ID 594 532 499 

Peak Day L/d 1,061,000 ID ID 1,201,000 1,023,000 1,114,000 

Peak Day Factor   1.85 ID ID 1.92 1.68 1.80 

Peak Day L/s 14.74 ID ID 16.68 14.21 15.47 

Peak Day L/conn/day 1014 ID ID 1142 895 897 

 bƻǘŜΥ L5 ƛƴŘƛŎŀǘŜǎ ΨLƴǎǳŦŦƛŎƛŜƴǘ 5ŀǘŀΩ 

 

The difference between raw and treated water consumption during the operating period from 

January 2018 to December 2018 is approximately 74,626 m3. This difference is mainly due to 

membrane concentrate discharge to Sulphur Spring Creek and in-plant water use such as filter 

backwash, clean-in-place system, sink and washroom. 

4.0  Regulatory Requirements 

4.1 Water Rights Act 

Water Rights Act Licence No. 2010-107 (Appendix D) stipulates the following conditions: 

(a) The maximum rate at which water may be diverted shall not exceed 34 L/s 

(b) The total quantity of water diverted in any one year shall not exceed 315 cubic decametres 

(c) Water shall not be diverted during any period when water levels measured in the aquifer as 

measured at: 

i. 2010 well more than 39.9 m beneath the surface of the ground 

ii. 2009 well more than 41.1 m beneath the surface of the ground.  

 

Raw water consumption data as presented in Table 3.3 indicate that conditions (a) and (b) have 

not been exceeded. Aquifer monitoring levels are discussed later in section 5.4 and indicate water 

levels are above the minimum levels required in condition (c).  

 

4.2 Drinking Water Safety Act 

The Drinking Water Safety Regulation and Drinking Water Quality Standards Regulation under the 

Drinking Water Safety Act were proclaimed in February 2007 to ensure public water systems 
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provide safe drinking water. These regulations outline: water quality standards; bacteriological 

and microbial standards; operating licences requirements; disinfection testing and recording; and 

reporting requirements. 

4.2.1 Operating Licence 

Operating Licence PWS-11-476 provided in Appendix D outlines terms and conditions under 

which the water system must be operated to remain in compliance with the Drinking Water 

Safety Act and its supporting regulations.   

4.2.2 Water Quality 

The Guidelines for Canadian Drinking Water Quality (GCDWQ) provide health-based 

maximum acceptable concentrations and aesthetic objects for various chemical and physical 

parameters. Health-Based parameters such as arsenic and nitrates are regulated in Manitoba 

while parameters such as hardness and iron are not considered a health issue but these 

aesthetic elements can make water undesirable for various reasons.  

Raw Water Quality 

The raw water quality characteristics are provided in Table 4.1. The raw water supply is 

considered hard with high concentrations of iron and manganese. There are no significant 

health concerns. IŀǊŘƴŜǎǎ ƻǊ άƘŀǊŘ ǿŀǘŜǊέ ƛǎ Ƴŀƛƴƭȅ ǘƘŜ ǊŜǎǳƭǘ ƻŦ Ƙigh concentrations of 

calcium and magnesium in water. It is undesirable as it causes scale to develop in water 

heaters, pipes and leaves undesirable scum on bathroom fixtures. Also, extra soap is needed 

to clean or wash with hard water. Iron and manganese can cause stains on laundry and 

plumbing fixtures and will cause objectionable colour in water. Iron and manganese can also 

promote the growth of bacteria in distribution systems causing offensive tastes and odours. 
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Table 4.1 - Raw Water Quality 

Parameter MW 98-16 PW 03-01 PW 09-01 PW 10-02 GCDWQ 

  24/09/02 24/11/09 08/02/10 22/06/10 05/08/10 24/07/13 29/07/10 MAC AO/OG 
          

Total Alkalinity (as CaCO3) 375 371 385 367 383 377 

 

378   

Bicarbonate (HCO3) 458 452 470 448 467 460 461   

Carbonate(CO3) <20 <5 <0.60 <5 <0.60 <12 <0.6   

Hydroxide(OH) <10 <5 <0.40 <5 <0.40 <6.8 <0.4   

Calcium (Ca) 119  146   117 108   

Chloride (Cl) <10 <9 14.9 13.8 250 6.13 6.09  Җ нрл 

Iron (Fe) 1.49 2.58 3.93 3.96 3.47 3.86 3  Җ лΦо 

Manganese (Mn) 0.431 0.276 0.175 0.177 0.160 0.167 0.146  Җ лΦлр 

Potassium (K) 5.18  8.78  7.42 6.87 6.23   

Sodium (Na) 5.36 14.2 66.8 57.9 48.4 37.3 52.9  Җ нлл 

Sulphate (SO4) 136 118 347 343 260 206 199  Җ рлл 

Fluoride (F) 0.3 0.44 0.32 0.4 0.12 0.24 0.22 1.5  

Hardness (as CaCO3) 494 410 600 537 541 478 501  Җ 500 

Nitrate-Nitrite  <0.01 <0.2 <0.050 <0.2 <0.050 <0.0051 <0.0071 10  

Ammonia (NH3)     1.23 0.86 0.758   

Total Carbon     101 2.6    

Total Inorganic Carbon     98.5 97.7    

Total Organic Carbon     2.4 2.3    

Sodium Adsorption Ratio   1.19    0.52   

Conductivity (umhos/cm) 870 879 1270 1320 1130 979 982   

Total Dissolved Solids     846 669   Җ рлл 

Langelier Index (4 C)     0.49 0.63 0.97   

Langelier Index (60 C)     1.3 1.4 1.7   

Colour (TCU)   5  10 42.3 <5  Җ мр 

Turbidity (NTU 39 32 44.3 36 35.9 32.1 36.1   

pH (pH units) 7.24 7.24 7.80 7.26 7.56 7.75 8.06  6.5 ς 8.5 

Arsenic (As)  0.00819  0.00611 0.0112 0.00779 0.00512 0.01  

Boron (B)  0.115  0.224 0.163 0.167 0.106 5  

Barium (Ba)  0.0382  0.0267 0.0198 0.0227 0.0181 1  

Cadmium (Cd)  <0.0002  <0.0002 <0.00000

1 

<0.00001 <0.000001 0.005  

Chromium (Cr)  <0.001  <0.001 <0.001 <0.001 0.0018 0.05  

Copper (Cu)  <0.0004  0.00318 <0.00020 <0.0002 0.00069  Җ мΦл 

Lead (Pb)  <0.0001  0.00019 <0.00009 <0.00009 <0.00009 0.01  

Antimony (Sb)  <0.001  <0.001 <0.0002 <0.0002 <0.0002 0.006  

Selenium (Se)  <0.001  <0.001 <0.001 <0.0010 <0.001 0.01  

Uranium (U)  0.00043  0.00025 0.00019 <0.0002 0.00017 0.02  

Zinc (Zn)  <0.005  0.0215 0.0401 <0.002 <0.002  Җ рΦл 

AO= Aesthetic Objective 
MAC= Maximum Acceptable Concentration 
OG= Operational Guideline 
Hardness levels greater than 200 are considered poor but tolerable, while hardness levels greater than 500 are generally 
considered unacceptable 
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 Treated Water Quality 

Treatment is dependent on the raw water source and water quality characteristics in order 

to meet treated water quality standards. More stringent requirements are placed on surface 

water sources and groundwater sources under direct influence (GUDI) of surface water. The 

G3 supply is considered a secure groundwater source (Non-GUDI). A reverse osmosis (RO) 

membrane treatment system will remove significant amounts of dissolved minerals which 

will soften the supply and reduce iron and manganese to acceptable concentrations. Treated 

water quality results are provided in Table 4.2. The G3 Regional Water Co-operative is in 

compliance with both health-based maximum acceptable concentrations and aesthetic 

objectives outline in the GCDWQ. 
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Table 4.2 - Treated Water Quality 

 

Parameter PW 09-01 GCDWQ 

  10/02/10  05/08/10 24/07/13 MAC AO/OG 

            

Total Alkalinity (as CaCO3) 94.2 68.7 79     

Bicarbonate (HCO3) 110 83.8 96     

Carbonate(CO3) 2.62 <0.60 <12     

Hydroxide(OH) <0.40 <0.40 <6.8     

Calcium (Ca) 25.1 18.3 22.6     

Chloride (Cl) 9.2 4.87 4.39   Җ нрл 

Iron (Fe) 0.057 <0.020 0.015   Җ лΦо 

Manganese (Mn) 0.0164 0.0006 0.0012   Җ лΦлр 

Potassium (K) 4.38 1.25 1.58     

Sodium (Na) 33.5 15.8 11.7   Җ нлл 

Sulphate (SO4) 54.3 36.7 38.9   Җ рлл 

Fluoride (F) <0.10 0.97 0.044 1.5   

Hardness (as CaCO3) 98.4 74.6 89.2   Җ рлл 

Nitrate-Nitrite  <0.050 <0.050 0.0075 10   

Ammonia (NH3)   <0.050 <0.010     

Total Carbon   17.5 2     

Total Inorganic Carbon   16.8 19     

Total Organic Carbon   <1.0 2.1     

THMs (mg/L)   0.0035       

Sodium Adsorption Ratio 1.47         

Conductivity (umhos/cm) 338 227 238     

Total Dissolved Solids   165 140   Җ рлл 

Langelier Index (4 C) 0.22 -0.47 -0.56     

Langelier Index (60 C) 0.99 0.3 0.22     

Colour (TCU) <5.0 <5.0 <5.0   Җ мр 

Turbidity (NTU) 0.49 0.25 0.39     

pH (pH units) 8.49 8.04 7.81   6.5 ς 8.5 

Arsenic (As)   0.00418 0.0019 0.01   

Boron (B)   0.125 0.137 5   

Barium (Ba)   0.00231 0.00287 1   

Cadmium (Cd)   <0.00001 <0.000010 0.005   

Chromium (Cr)   <0.001 <0.0010 0.05   

Copper (Cu)   0.00155 0.00552   Җ мΦл 

Lead (Pb)   <0.00009 <0.000090 0.01   

Antimony (Sb)   <0.0002 <0.00020 0.006   

Selenium (Se)   <0.001 <0.0010 0.01   

Uranium (U)   <0.0001 <0.00010 0.02   

Zinc (Zn)   <0.005 <0.0020   Җ рΦл 
AO= Aesthetic Objective 
MAC= Maximum Acceptable Concentration 
OG= Operational Guideline 
Hardness levels greater than 200 are considered poor but tolerable, while hardness levels greater than 500 are generally 
considered unacceptable 

 

 



G3 Water Co-operative Inc.  March 2019 
Groundwater Monitoring Report 

 
12 

 

4.2.3 Reporting 

The Drinking Water Safety Act regulations require public water systems to produce various 

types of reports such as: the submission of scheduled test results; events of non-compliance 

or emergencies; Compliance Plans; Emergency Response Plans; Annual Public Reports; and 

Public Water System Assessment Reports.  

¢ƘŜ hŦŦƛŎŜ ƻŦ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ Ƙŀǎ ǊŜƭŜŀǎŜŘ άhǇŜǊŀǘƛƻƴŀƭ DǳƛŘŜƭƛƴŜǎ ŦƻǊ aƻƴƛǘƻǊƛƴƎ ŀƴŘ 

Reporting of Public and Semi-tǳōƭƛŎ ²ŀǘŜǊ {ȅǎǘŜƳǎέΦ This document outlines operator 

responsibilities with regard to fulfilling the monitoring and reporting requirements and 

includes:  

1) Disinfection residuals concentrations, testing, recording and reporting 

2) Bacteriological sampling, submission, and interpretation 

3) Turbidity monitoring for surface water and GUDI supplies 

4) Corrective actions reporting 

5) Emergency reporting 

 

Compliance Plans 

Water systems have until March 1, 2012 (five years from the date the regulations came into 

force) to comply with water quality standards stated in their operating licence. In instances 

where a standard is not being met, owners must clearly demonstrate a commitment to 

meeting the standard by preparing a plan that identifies how and when compliance will be 

achieved. For water systems serving no more than 5000 individuals, a compliance plan must 

be submitted within 18 months of the operating licence issue date. 

Where a water system owner has no reason to believe that their water system is out of 

compliance with any of the standards seǘ ƻǳǘ ƛƴ ǘƘŜƛǊ ƭƛŎŜƴŎŜΣ ŀ ά{ǘŀǘŜƳŜƴǘ ƻŦ /ƻƳǇƭƛŀƴŎŜέ 

form can be completed. ! ǎƛƎƴŜŘ ά{ǘŀǘŜƳŜƴǘ ƻŦ /ƻƳǇƭƛŀƴŎŜέ ŦƻǊƳ ǿƛƭƭ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ 

ǎȅǎǘŜƳΩǎ ŎƻƳǇƭiance plan for the purposes of the Drinking Water Quality Standards 

Regulation. 

The G3 Regional Water Co-operative is in compliance with all water quality standards. As 

ǊŜǉǳƛǊŜŘ ōȅ ǊŜƎǳƭŀǘƛƻƴǎΣ ŀ ά{ǘŀǘŜƳŜƴǘ ƻŦ /ƻƳǇƭƛŀƴŎŜέ ǿŀǎ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ hŦŦƛŎŜ ƻŦ 5ǊƛƴƪƛƴƎ 

Water on May 16, 2012.  

Emergency Response Plans 

The Emergency Response Plan (ERP) is a document that provides a step-by-step response to, 

and recovery from, incidents related to emergency situations. The ability of water utility staff 

to rapidly respond to an emergency will help prevent unnecessary complications and protect 

ŎƻƴǎǳƳŜǊǎΩ ƘŜŀƭǘƘ ŀƴŘ ǎŀŦŜǘy. 
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Section 8(1) of The Emergency Measures Act requires local authorities to, among other things, 

to establish a local emergency response committee, appoint an emergency coordinator and 

prepare and implement emergency response programs and plans. Section 29(1) of the Water 

and Wastewater Facilities Operator Regulation requires water and wastewater facility owners 

to have documented emergency response plans. Section 29(2) requires that plans be 

reviewed at least once every two years, and that all facility operators and maintenance 

personnel have ready access to it at all times.  

The G3 Regional Water Co-operative must complete and submit an Emergency Response Plan 

by January 1, 2013 as required by Operating Licence No. PWS-11-476. The head operator at 

G3 Regional Water Co-operative is working together with the Drinking Water Officer to 

develop an Emergency Response Plan. 

Annual Public Reports 

Section 32 of the Drinking Water Safety Regulation requires public water systems serving 

1000 or more people to produce an annual report regarding the system operating status. The 

purpose of the Public Water System Annual Report is to promote public transparency with 

regard to drinking water. The annual public report provides a description of the water system, 

disinfection methods and residuals, water quality results, corrective actions taken, orders or 

charges laid, and major expenses to repair, replace, or install equipment.  

Water systems must ensure free copies of the report are made available to water users and 

that the report is posted on an Internet website. Copies should be made available at each of 

the three municipal government offices. A copy of the report must be sent to the Regional 

Drinking Water Officer within 3 months (by March 31st) of the end of the operating year. The 

annual public report for the G3 Regional Water Co-operative was submitted to the Office of 

Drinking Water in March of 2018 and is available to the public. 

Public Water System Assessment Reports 

Section 37 of the Drinking Water Safety Regulation requires every public water system 

provider to conduct an infrastructure assessment by a Professional Engineer, licensed to 

practice and consult in the Province of Manitoba, with applicable experience relating to 

drinking water supplies. Section 9 of The Drinking Water Safety Act requires an infrastructure 

assessment once in every five-year period. 

The objective of the Report is to carry out an onsite evaluation to identify, analyze and 

mitigate any potential adverse health risks and environmental impacts associated with the 

²ŀǘŜǊ {ȅǎǘŜƳ ƛƴ ŀ άǎƻǳǊŎŜ ǘƻ ǘŀǇέ ƳŜǘƘƻŘƻƭƻƎȅΦ Lǘ ƛǎ ŀƭǎƻ ǘƻ ŘŜǘŜǊƳƛƴŜ ǿƘŜǘƘŜǊ ǘƘŜ ²ŀǘŜǊ 

{ȅǎǘŜƳΩǎ ǎƻǳǊŎŜΣ ŦŀŎƛƭƛǘƛŜǎΣ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ƻǇŜǊŀǘƛƻƴǎ ŀǊŜ ŜŦŦŜŎǘƛǾŜ ƛƴ ǇǊƻŘǳŎƛƴƎ ǎŀŦŜ ŘǊƛƴƪƛƴƎ 

water, and meet the regulations in force under The Drinking Water Safety Act. The level of 

effort and depth of the report should reflect the Water System size, complexity and risks.  
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For regional systems where supply, treatment and distribution of potable water to separate 

reservoir/pumping stations and distribution owned by others, a System Assessment Report is 

required from each Owner of these systems. The Owner of a system receiving water from 

another system need not include an assessment of that other system, as the Owner of the 

other system will be responsible for that assessment. Similarly, the Owner of a regional supply 

system is not responsible for assessing the distribution systems owned by others.  

The G3 Regional Water Co-operative had a professional engineer complete an assessment of 

ǘƘŜ ǎȅǎǘŜƳΩǎ infrastructure and was submitted to ODW on January 4th, 2019. 

4.3 Environment Act 

4.3.1 Environment Act Licence 

In August 2008, the MWSB submitted a Manitoba Environment Act Class 2 Development 

Licence Proposal for the construction and operation of the water treatment and supply 

system. In November 2008, Manitoba Conservation issued Environment Act Licence 2853 

(Appendix F) which requires the Licencee (Co-op) to conduct an effluent monitoring program 

for a period of two years. The effluent monitoring program consists of sampling membrane 

concentrate, and upstream and downstream of the effluent discharge pipeline outlet on the 

Sulphur Spring Creek marsh on a quarterly basis for specified parameters shown in Table 4.3 
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Table 4.3 ς Effluent Monitoring Program Results  

          

Parameter Unit 

26-Apr-11 

Concentrate Upstream Downstream 

Hardness  
mg/L as 
CaCO3 1720 251 278 

Total Dissolved 
Solids 

mg/L 2160 246 272 

Iron mg/L 340 0.19 0.22 

Calcium mg/L 445 60.9 66.5 

Magnesium mg/L 149 24.2 27.1 

Manganese mg/L 8.81 0.0197 0.0889 

Sodium mg/L 122 2.15 3.37 

          

Parameter Unit 

30-Oct-12 

Concentrate Concentrate Concentrate 

Hardness  
mg/L as 
CaCO3 243 465 595 

Total Dissolved 
Solids 

mg/L 318 464 634 

Iron mg/L 18.4 0.64 0.36 

Calcium mg/L 60 109 135 

Magnesium mg/L 22.7 47.1 62.7 

Manganese mg/L 0.943 0.124 0.0603 

Sodium mg/L 27.5 6.45 14.1 

          

Parameter Unit 

14-Feb-13 

Concentrate   

Hardness  
mg/L as 
CaCO3 1370 446  472 

Total Dissolved 
Solids 

mg/L 1750 463 518 
Iron mg/L 13.4 0.53 0.38 

Calcium mg/L 316 105 107 
Magnesium mg/L 141 49.4 49.8 
Manganese mg/L 0.446 0.168 0.139 

Sodium mg/L 83.2 4.25 6.41 
 

4.3.2 Water & Wastewater Facility Operators Regulation 

All water treatment and water distribution facilities in Manitoba must be classified as per the 

Water and Wastewater Facility Operators Regulation 77/2003.  Water treatment facilities 

are classified on a point system based on size, raw water source, complexity of treatment 

and disinfection, instrumentation, and laboratory control.  Water distribution facilities are 

classified by population served. The G3 WTP has been classified as a Class 2 water treatment 

facility and Class 1 water distribution facility. Since both Towns are responsible for their own 

distribution, the G3 distribution is only Class 1. 

All water treatment and water distribution facility operators in Manitoba must be certified 

as per Water and Wastewater Facility Operators Regulation 77/2003. Water treatment and 
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water distribution facility owners are responsible for employing certified operators. The 

following table outlines the G3 WTP operators and current classification: 

Table 4.4 ς Operator Classification 

Operator Water Treatment Water Distribution 

Ivan Yakimishen Class 2 Class 2 

Dallas Wilson Class 1 Class 1 

5.0  Groundwater Investigation & Monitoring 

5.1 Hydrological Investigations 

In 2002, the Prairie Farm Rehabilitation Administration (PFRA) and The Manitoba Water Services 

Board (MWSB) conducted hydrogeological assessments within the NW corner of the RM of Gilbert 

Plains and the NE corner of the RM of Grandview. The geological stratigraphy was described as: 

clay shale overlain by sand and gravel overlain by glacial till. The sand and gravel is a water bearing 

unit of high transmissivity with a thickness of up to 40 metres. The investigation included the 

installation of a 125 mm diameter well (MW 98-16) on the SW 34-26-23W.  

In 2008, W.L. Gibbons & Associates Inc. (WLG) was retained by MWSB to complete a groundwater 

supply assessment study for the proposed G3 water supply system. The main purpose was to 

complete a hydrogeological assessment for potential to extract the required water supply from 

an aquifer located generally in the area of 26-26-23W, and to provide recommendations for the 

design and operation of the well system. The report provided the following information: 

¶ The aquifer is considered to be part of a groundwater flow system that consists of recharge 

in the Duck Mountain Uplands, flow to the southeast off the flanks of the uplands, and 

discharge to the Valley River Plain.  

¶ Sustainability of the proposed withdrawal from this aquifer has found that even in the 

absence of recharge for 19 years, the level of drawdown in the aquifer will still be well above 

the pump intake.  

¶ The evaluation of the information associated with known domestic water wells in the area 

has found that domestic wells mostly withdraw water from shallower aquifers not directly 

connected to the project aquifer. Known wells that may withdraw water from the project 

aquifer are located 2.5 to 3 kms from the well site and are unlikely to be affected or could be 

mitigated with changes to the pump depth setting or well development.  

¶ The aquifer is located at a depth in excess of 30 metres overlain by an effective aquitard. The 

potential for environmental effects is therefore limited. 
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5.2 PW 09-01 Well Installation 

In 2009, WLG was retained by MWSB to provide hydrogeological services in association with the 

upgrades to the G3 Regional Water Co-operative water supply and water treatment system. The 

overall purpose of this work program was to complete the installation of a production well (PW 

09-01) with a target capacity of 34 L/s (450 Igpm) and install an additional monitoring well.  

The well was installed in the east road allowance 680 meters south of the NW corner of NW35-

26-23W. The stratigraphy encountered consists of 15.8 meters of till followed by 10.4 meters of 

fine to course sand (designated as the Upper Aquifer). The Upper Aquifer is underlain by 5.8 

meters of till followed by 9.1 meters of clay. Fine to coarse sand with gravel layers (designated as 

the Lower Aquifer) were encountered from a depth of 41.1 meters to 54.6 meters below grade.  

The well was constructed with 41.1 meters of nominal 300 mm, schedule 80 PVC casing followed 

by 12.2 meters of nominal 300 mm, 25 slot stainless steel screen. Filter sand (#30) was placed in 

the annulus from a depth of 36 meters to the base of the screen at 53.3 meters. The wells were 

developed and flow capacity tests were completed to establish specific capacity.  

The permanent production pump was installed at a depth of 36.6 metres. Subsequent to the initial 

well capacity tests using a temporary pump, additional well capacity testing was completed using 

the permanent production pump. The maximum well capacity was rated as approximately 53 L/s 

(700 Igpm).   

5.3 PW 10-02 Back-Up Well Installation 

In 2010, WLG was retained by MWSB to complete the installation of a back-up supply well (PW 

10-02). PW 10-02 was installed approximately 11 meters south of existing supply well PW 09-01. 

The well is located approximately 700 meters south of the NW corner of NW35-26-23W. The 

stratigraphy was very similar to that encountered during the drilling for PW 09-01. 

The well was constructed with nominal 305 mm, schedule 80 PVC casing to a depth of 43.0 meters 

and 9.1 meters of nominal 305 mm telescopic, 25 slot, stainless steel screen. The annulus around 

the screen was backfilled with #75 filter sand.  

A well capacity test was conducted by pumping at a rate of 22.7 L/s (300 Igpm) for a period of 1.0 

hour. Based on this test result, the well capacity was rated as approximately 81.0 L/s (1050 Igpm). 
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5.4 PW 2003-01 Abandonment 

The original 200 mm supply well (PW 2003-01) located adjacent to the G3 WTP was abandoned 

due to the development of two new 300 mm supply wells (PW 2009-01 & PW 2010-02) north of 

the plant. In November 2010, WLG oversaw well abandonment procedures to prevent further 

leakage due to artesian conditions.  

Well abandonment started with tremie grouting the well screen and casing with cement up to a 

depth of 33 m below grade. The remainder of the casing to below the pitless unit was backfilled 

with a combination of cement and granular fill (silty sand). MWSB excavated and removed the 

pitless unit, and backfilled the excavation with local excavated fill. 

5.5 Groundwater Monitoring 

WLG stated that proper management of water supplies requires periodic re-evaluation of 

available information to confirm withdrawal rates are sustainable and/or to determine if 

withdrawal rates can be increased to meet growing demand. It was recommended to conduct 

long term groundwater level monitoring to observe how the aquifer responds to recharge and 

drought events, and long term pumping. 

Monitoring well MW 98-16 is located approximately 1500 meters west of the WTP on the  SW34-

26-23W. The well consists of a 125 mm PVC casing with a stainless steel screen set at a depth of 

36.6 to 42.7 meters within the Lower Aquifer. WLG equipped the well with a Solinst Model 3001 

LTC Levelogger monitoring groundwater levels on a daily basis.  

WLG installed a new monitoring well (MW 09-02) approximately 1200 meters north of the existing 

WTP. Specifically, the monitoring well is located within municipal road allowance 275 meters 

south of the NW corner of NW35-26-23W. The monitoring well screen was set in the Lower 

Aquifer at a depth of 46.9 to 48.5 meters. A locked steel protective cover was installed on this 

well and a Solinst Model 3001 Levelogger installed to record groundwater levels daily.  

5.6 Groundwater Levels 

MW 98-16 was equipped with a pressure transducer by PFRA and data from 2006 through 2009 

is presented in Figure 5.1. This data represents background water depth levels before the new G3 

WTP was brought on-line and increased pumping rates from the new wells.  

The older PFRA transducer in MW 98-16 failed to record data after November 2009 and the well 

was equipped with a new transducer in July 2010. MW 98-16 data for 2013 is shown in Figure 5.2. 

The collected data for MW 09-02 is presented in Figure 5.3. Note that the G3 WTP came on-line 

on February 25, 2010. G3 pumping activities appear to have no significant impact on groundwater 

levels. Changes in levels appear to be related to seasonal impacts.  
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Figure 5.1 ς MW 98-16 Background Groundwater Levels (below top of well casing) 

 

 

 

 

 

 

3.5

3.7

3.9

4.1

4.3

4.5

4.7

4.9

5.1

5.3

5.5

2
0

0
6
/0

9
/1

6

2
0

0
6
/1

1
/1

1

2
0

0
7
/0

1
/0

6

2
0

0
7
/0

3
/0

3

2
0

0
7
/0

4
/2

8

2
0

0
7
/0

6
/2

3

2
0

0
7
/0

8
/1

8

2
0

0
7
/1

0
/1

3

2
0

0
7
/1

2
/0

8

2
0

0
8
/0

2
/0

2

2
0

0
8
/0

3
/2

9

2
0

0
8
/0

5
/2

4

2
0

0
8
/0

7
/1

9

2
0

0
8
/0

9
/1

3

2
0

0
8
/1

1
/0

8

2
0

0
9
/0

1
/0

3

2
0

0
9
/0

2
/2

8

2
0

0
9
/0

4
/2

5

2
0

0
9
/0

6
/2

0

2
0

0
9
/0

8
/1

5

2
0

0
9
/1

0
/1

0

2
0

0
9
/1

2
/0

5

2
0

1
0
/0

1
/3

0

D
e

p
th

 B
e

lo
w

 T
o

p
 o

f 
C

a
s

in
g

 (
m

)

MW 98-16



G3 Water Co-operative Inc.  March 2019 
Groundwater Monitoring Report 

 
20 

 

 

Figure 5.2 ς MW 98-16 Groundwater Levels (below top of well casing) 

 

 

Figure 5.3 ς MW 09-02 Groundwater Levels (below top of well casing) 
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5.7 Precipitation Records 

In addition to pumping rates and volumes, it is important to record precipitation when evaluating 

impacts to groundwater levels. Environment Canada historical weather records are available for 

various cities/communities across Canada. The closest community with complete precipitation 

records is Dauphin, Manitoba. Average monthly precipitation data between 1971-2000 is 

presented in Figure 5.4. 

 

 

Figure 5.4 - Dauphin Precipitation Records 

 

Figure 5.5 ς 2018 Dauphin Precipitation Records 
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5.8 Groundwater Interference Policy 

It is recommended that a policy be adopted regarding potential interference from the G3 

groundwater pumping activities on private wells to ensure complaints, whether real or 

perceived, are dealt with fairly and equitably. 

The Groundwater Interference Policy is provided in Appendix H and consists of the following 

elements: 

1) Complaint ς written complaint containing contact information and the nature of the 

complaint. 

2) Preliminary assessment ς to be conducted by MWSB to validate complaint and if necessary 

supply private owner with potable water. 

3) Secondary assessment ς If potential for valid complaint, further investigation by 

hydrogeologist. 

4) Notification ς If assessment concludes groundwater interference occurred, immediately 

contact Manitoba Conservation & Water Stewardship, Water Use Licensing Section. 

5) Actions ς Take measures to temporarily and/or permanently rectify the problem. 

6.0  Source Water Protection Plan 

Source water protection is one of many barriers used in a multi-barrier approach to ensure safe drinking 

water.  For groundwater supplies, a source water protection plan is often referred to as a wellhead 

protection plan.  However, source water protection planning could involve many of the groundwater users 

from the same aquifer.  The main objective is to protect groundwater drinking supplies from 

contamination. 

The Office of Drinking Water recognizes the Ten States Standards as a technical resource when assessing 

ǇǳōƭƛŎ ǿŀǘŜǊ ǎǳǇǇƭȅ ǎȅǎǘŜƳǎΦ  ¢ƘŜ wŜŎƻƳƳŜƴŘŜŘ {ǘŀƴŘŀǊŘǎ ŦƻǊ ²ŀǘŜǊ ²ƻǊƪǎ нллт 9Řƛǘƛƻƴ ά¢Ŝƴ {ǘŀǘŜǎ 

{ǘŀƴŘŀǊŘǎέ ƛǎ ŀ ƎǳƛŘŜ ǘƻ ǘƘŜ ŘŜsign and preparation of plans and specifications for public water supply 

systems.  These standards are intended to establish, as far as practical, uniformity of practice among 

several states and was prepared by the Great Lakes-Upper Mississippi River Board of State Sanitary 

Engineers. 

The Ten States Standards recommends a wellhead protection plan for continued protection of the 

wellhead from sources of contamination as well as continued protection of the well site from potential 

sources of contamination through ownership, zoning, easements or other acceptable means. 

6.1 Main Elements 

Manitoba Conservation & ²ŀǘŜǊ {ǘŜǿŀǊŘǎƘƛǇΩǎ ά.Ŝǎǘ tǊŀŎǘƛŎŜǎ aŀƴǳŀƭ ŦƻǊ {Ƴŀƭƭ 5ǊƛƴƪƛƴƎ ²ŀǘŜǊ 

{ȅǎǘŜƳǎέ ƛŘŜƴǘƛŦƛŜǎ ŦƻǳǊ Ƴŀƛƴ ŜƭŜƳŜƴǘǎ ƻŦ ŀ ǿŜƭƭƘŜŀŘ ǇǊƻǘŜŎǘƛƻƴ Ǉƭŀƴ ǿƘƛŎƘ ŀǊŜΥ 
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1) Identify the Critical Area to Protect 

2) Inventory the Potential Contaminants within the Critical Area 

3) Develop a Management Strategy Designed to Minimize the Potential of Contamination 

4) Regularly Inspect Wellheads 

1) Identify the Critical Area to Protect 

Critical areas include: 

a) Upstream of the groundwater flow which is located northwest of production wells 

b) Immediate area of the wellheads 

 

Since the aquifer is confined with approximately 30 m of till and clay overburden, the potential 

for contamination close to the wellhead is low. Except for unconfined aquifers, protection 

upstream of the groundwater flow is typically more critical. WLG concluded the aquifer is 

considered to be part of a groundwater flow system that consists of recharge in the Duck 

Mountain Uplands, flow to the southeast off the flanks of the uplands, and discharge to the Valley 

River Plain. 

2) Inventory the Potential Contaminants within Critical Area 

 

Potential contaminates include: 

a) Agriculture contaminates such as fertilizers, chemicals and petroleum products 

b) Agriculture contaminates near abandoned wells 

c) Agriculture contaminates near wellhead 

 

The critical area lies northwest of the well site into Uplands of the Duck Mountains. Surface water 

drains and elevation contours from the Duck Mountains towards the G3 wells is a basic indicator 

of the groundwater influence area and flow direction (Figure 6.1). Activities within the Duck 

Mountain Provincial Park are limited as the area is undeveloped consisting of forest.  

There is about 5 km of agriculture activity between the wells and Duck Mountains. Figure 6.2 

shows this area comprised mainly of low intensity cereal crop and hay land. Agriculture fertilizers, 

chemicals and petroleum products are potential contaminants in this area however the aquifer is 

protected with till and clay overburden. Existing wells and particularly abandoned wells can be 

conduits for contamination directly to the aquifer. However, WLG identified wells within 2 km of 

the WTP are mostly in an upper aquifer whereas the G3 wells are in a lower aquifer. In addition, 

wells constructed into the aquifer northwest of G3 are in artesian condition which further reduces 

contamination potential.  

Other sources of contamination may include contaminates from agriculture activities in the 

immediate area of the wellheads. This issue has been mitigated by installing bentonite around the 
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well casing at a depth to isolate the lower aquifer from the upper aquifer. In addition, properly 

mounded wells and installed pitless units provide further protection. 

 

 

Figure 6.1 Potential G3 Groundwater Recharge Area - NW of Production Wells 
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Figure 6.2 Land Use within 5 km Radius of G3 Wells 

3) Develop a Management Strategy Designed to Minimize the Potential of Contamination 

 

a) Identify privately owned abandoned wells and promote well sealing undertaken by a qualified 

person. 

b) Conduct periodic raw water sampling designed to detect potential contaminates. 

c) Maintain and cut vegetation around the production and monitoring wellheads to provide 

visibility and limit potential damage from agriculture equipment. 

d) Prevent surface flooding at the wells by maintaining mounding around the wellheads.  

e) Ensure pitless units and monitoring wells are secure from public access. 

f) Implement an Emergency Contingency Plan in the event of contamination. 

 

4) Regularly Inspect Wellheads 

 

Periodically inspect wellheads and monitoring wells for damage and wear. Maintain and cut 

vegetation around well casings. Since the wellheads are located in municipal right-of-way, ensure 

wellheads are visible and/or marked in winter for safety. 

1st

1st

1st

#SN
G3 W el ls

100 0 0 100 0 200 0 Meters
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Appendix A  
G3 Regional Water Co-op Infrastructure 
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Appendix B  
 Production Wells and Monitoring Wells   
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Appendix C 
Annual Water Use Report 2018 
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Appendix D  
 

Water Rights Licence 2010-107 
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