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EXECUTIVE SUMMARY  

 

The Water Master Plan was commissioned by the Village of Montrose to provide a comprehensive 

overview of the status of their water utility. Along with community sustainability, the focus of this plan is 

to assess the infrastructure, the risks associated with supply and distribution, cost recovery methods and 

the development of a long-term strategy to provide reliable service to Village residents.  

 

The drivers behind the Water Master Plan were community specific and included:  

 

¶ Source reliability and water quality,  

¶ Infrastructure renewal and water  main condition assessment, 

¶ System capacity and maintaining adequate level of services, 

¶ Risk management, and  

¶ Options for cost recovery and ensure financial stability 

 

In 2009, a water quality assessment on the Montrose Aquifer was conducted, resulting in designating the 

ground water source as not Ground Water Under Direct Influence (GWUDI). Further, historical water 

quality testing indicated no water quality concerns. Therefore, in-ground water supplied from the wells 

should not be treated as a surface source. With a comprehensive water quality protection program, 

including sampling from mul tiple points in the system , such as dead ends and the wells, any 

contamination risks will be better understood. The results of a robu st sampling program will identify  the 

need, if any, for residual chlorination. 

 

In 2003, a 100mm Asbestos Cement (AC) pipe section, representing the vast majority of  AC pipe 

throughout the Village, was assessed, resulting in a recommended replacement date of 2015.  Because 

replacing all the AC piping would be a major capital expenditure for the Village, a second 150mm section 

of AC pipe assessed in 2009. Multiple samples increase our understanding of remaining life and allow for 

the Village to confidently plan for replacement. Unexpectedly, the assessment suggested an additional 47 

years of life expectancy for the 150 mm AC piping. The range between the two assessments warrants 

further sampling and assessments of the AC and other piping materials in the Village. It is still highly 

recommended to replace all undersized and priority pi ping, including all 100mm AC piping in the next 5 

years. Integration of pipe replacement with a roads paving program would present cost savings for the 

Village and should be considered.  

 

Previous analysis in 2008 indicated the need for an increase in storage capacity. However, recent and 

more detailed analysis indicated that storage may be sufficient  provided that Village wide measures, such 

as water use limits and irrigation schedule optimization, occur.  Moreover fire flow protection was re -

analyzed and previously identified deficiencies can be rectified by upsizing undersized pipes and looping 

pipes in certain areas. An investigation into actual fire flow requirements for specific facilities (school, 

commercial buildings) will confirm this a pproach.  
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The proposed scheduling reflects the actual time it may take to plan, design, construct and commission 

large projects. It is likely that some works may be completed in shorter or longer time frames than 

proposed in the following table; however financial contingencies may accommodate these variations.  

 

Capital Component  Project ID  

Recommended 

Time -Frame for 

Completion  

Class D Cost 

Estimate  

Pump Houses  Pump House 1 3-5 years $350,000 

  Pump House 2 0-2 years $45,000 

Water Mains  100mm upgrades 0-10 years $1,370,750 

  D.I.  15-20 years $500,000 

Electrical SCADA   Control Upgrades 0-2 years $25,000 

    3-5 years $40,000 

Backup power    6 to 10 years $100,000 

Booster  Retrofit 6 to 10 years $115,000 

Total    $2,545,750  

 

The cost recovery strategy, or financial plan, is based upon high level objectives for fiscal sustainability. 

There are significant variables that contribute to the analysis including: grants, borrowing, reserve 

balances, timing and implementation of rate increases, and the effect o f general transfers, among others. 

Ultimately, the Villageôs current reserve balance is a notable benefit for implementing short term capital 

works. And, coupled with a strategic borrowing strategy, the Village will be in solid position to restore 

reserves in the medium term. Combining these factors , while considering public sentiments, warrants 

consideration to a palatable cost recovery strategy. To accommodate these factors and ensure financial 

stability, the Village may implement a gradual fee/parcel tax  increase of 15%, 10%, 5%, 5%, 5% in the 

coming 5 years and 2% thereafter.  

 

The recommendations and goals identified throughout this plan serve as a planning tool to support and 

implement Village objectives. An annual review of this living document coupled with yearly maintenance 

and upgrade programs will insure that these goals are being achieved. 
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1.0  INTRODUCTION  

 

1.1  Preamble  

 

Recently the Village of Montrose (ñthe Villageò) has invested in a number of important studies aimed at 

better understanding the Villageôs water supply and distribution system. While previous studies had been 

undertaken to address specific issues in parts of the system, an overall comprehensive review of all 

components of the water system has not been undertaken.  

 

Through further discussions with the Villageôs staff and council members, Urban Systems Ltd. (USL) was 

engaged by the Village to compile all relevant information, studies and assessments of the water system 

and develop a long-range planning document for the Villageôs water system appropriately named the 

Water Master Plan (WMP). 

 

The Village of Montrose is located approximately 7 km east of Trail and 44 km west of Salmo on Hwy 3B.  

 

1.2  Need for a Water M aster Plan  

 

The need for a long-term comprehensive plan arises out of a number of  issues. 

 

1. The age of the infrastructure . Most of the piping and other water infrastructure was built 

more than 50 years ago and may be approaching the end of its useful life.  

2. The adequacy of supply . Excessive water usage, structural and operational issues with the 

wells and pump houses have put water supply at risk. 

3. Legislation and Public Health . Legislation and public health protection protocols in the 

Province of British Columbia mandate the Village to re-evaluate its water quality requirements.  

4. Level of  Service . Fire protection regulations, water conservation, demand management 

techniques, and new provincial standards require the Village to meet new standards of 

performance. 

5. Risk Management . The purveyor of the water supply has certain liabilities that r equire the 

Village to plan for a number of scenarios, including loss of supply and contamination of the 

aquifer water source.  

 

1.3  Scope  

 

In addition  to the above key issues, the following elements are evaluated and discussed throughout the 

report:  

 

¶ Supply evaluation; 

¶ Asbestos Cement (AC) pipe assessment and remaining service life; 
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¶ Mechanical and structural assessments of key components; 

¶ Risks associated with current system settings and water usages; 

¶ Connection with the neighboring Beaver Falls Waterworks District (BFWD); 

¶ Financial planning based on life cycle costs; and 

¶ Education tools related to water conservation.  

 

1.4  Guiding Principles for the Water Master Plan  

 

The vision for this study is based on the collective agreement to  provide ñWater for  All ï Safe, 

Reliable and Affordable ò. The key outcomes of the planning process are: 

 

¶ Provide an overall understanding of the nature, scope and scale of the Villageôs water 

infrastructure;  

¶ Establish a long-term direction for major critic al elements of the water system;  

¶ Set forth a realistic and affordable program for phased implementation, to be incorporated into 

the Villageôs capital planning process; 

¶ Begin the process of integration with other key planning components such as the Paving Master 

Plan; and 

¶ Position the Village to maximize revenues from infrastructure grant programs as they become 

available by the Provincial and Federal governments. 

 

1.5  Approach and Methodology  

 

The WMP is comprised of three distinct yet interdependent stages: 

 

¶ Assessment of the water supply, demand and treatment ; 

¶ Infrastructure evaluation; and 

¶ A financial strategy that  supports the current system and future upgrades . 

 

The contents of this document represent the results of a study which examine s the fundamental aspects 

of water provision within the Village of Montrose and identifies why, when, and how to apply the 

information essential to effective decision making. In turn, the success of this WMP rests on the ability to 

recognize areas for continued investigation and strategically implementing t he improvements outlined in 

this study.  

 

Specialists with significant expertise related to ground and surface water assessment, mechanical 

equipment, water infrastructure and distribution networks were engaged to complete this WMP.  

 

¶ Golder Associates Ltd. (Golder) investigated ground water quality and prot ection strategies;  
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¶ Precision Service and Pumps (Precision) was engaged to assess the mechanical and electrical 

equipment for the water system;    

¶ Levelton Consultants Ltd. (Levelton) provided testing and reporting expertise on pipe age and 

condition;  

¶ CWMM Consulting Engineers Ltd. provided an expert assessment in structural issues related to 

the Reservoirs and the Pump Stations; and  

¶ USLôs responsibilities involved overseeing the process and preparation of all other components 

covered in this document, including: infrastructure capacity assessment, system demand 

calculation, concept development, detailed cost estimates, financial impacts, and Village 

consultation. 

 

1.6  Acknowledgements  

 

City representatives were active participants in the process and we wish to thank the following for their 

timely assistance and advice: 

 

¶ Mayor Griff Welsh and Council, 

¶ Kevin Chartres ï Chief Administration Officer, 

¶ Amy Gurnett ï Deputy Clerk / Treasurer, and 

¶ Dave George ï Works Foreman. 

 

1.7  Bibliography  

 

This WMP provides a comprehensive assessment of the Villageôs water sources, distribution systems and 

potential treatment . This plan builds on previous work undertaken by the Village, listed in Appendix K. 
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2.0  WATER SOURCES 

 

2.1  Primary Wat er Source  

 

The primary source of water is the Montrose Aquifer which supplies the two Village wells near the 

confluence of Beaver Creek and the Columbia River.  

 

The following sections provide discussions on the available water sources to the Village. 

 

2.1.1  Mon trose Aquifer  

The Montrose Aquifer is a sand and gravel confined to semi-confined aquifer.  It is bounded by the 

Columbia River to the west and Beaver Creek to the south.  Based on low interference from the wells and 

rapid recovery of the water level durin g a pumping test performed by Golder in 2008, the Montrose 

Aquifer is considered a good source with sufficient capacity for the Village.  See Golderôs report in 

Appendix G for detailed information. 

 

2.1.2  Well No. 1  

Well No. 1 has provided ground water from 1961  to late 1990s as the main well for the Village .  The 

original safe well yield was reported to be 47.3 L/s. An assessment by KALA in 1998 suggests that the 

pumping rate from Well No. 1 should be downsized to be operated at a safe rate of about 28.4 L/s.  

Appendix G contains Golderôs recent detailed well assessment. This report notes that rehabilitation work 

was performed on the well in 1999 with marginal benefit due to the poor hydraulic characteristics of the 

torched slotted screen and thick gravel pack.  Golder was not able to determine the a safe operating rate 

for Well No 1 due to a mechanical failure in the pumphouse but refer ences Kalaôs safe rate of 28.4 L/s 

and notes that the well efficiency is declining over time.  

 

2.1.3  Well No. 2  

Well No. 2 was built in 1981 to provide additional water for the increasing demands in the Village.  The 

original safe well yield was reported to be 20.8 L /s. Well No. 2 became the main water source for the 

Village after a study by KALA in 1998 determined that the pump for Well N o. 1 was failing. Both wells are 

still relied upon for providing water . Appendix G contains Golderôs recent detailed well assessment. This 

report notes that rehabilitation work was performed on the well in 2002 and resulted in a decrease in 

overall well performance.  

 

Golder has stated that the theoretical safe sustainable yield for Well No.2 is 21 L/s using the safe 

available drawdown. The theoretical sustainable yield calculated corresponds to the well capacity 

estimated in 1981 (Pacific Hydrology, 1982) and is similar to the operational flow rate  of the well ( 21.8 

L/s). Golder notes that the pumphouse of Well No.2 is not level and there is apparent sinking around the 

well on the southwest side of the pumphouse. Please see Appendix G for more information. 
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Golder also notes the following: ñThere is no indication that the flow rate available from Well no.1 and 

Well no.2 is limited by the capacity of the Montrose Aquifer. The relatively small well interference 

measured during the pumping test, the rapid stabi lization of the pumping water level and also the rapid 

recovery of the water level following the termination of the pumping test tend to indicate that the 

Montrose Aquifer has a good water-yielding capacity. The flow rate available at both wells seems to b e 

limited by the poor efficiency of the wells.ò The Report also notes that a long term well replacement 

strategy for one or both wells should be considered.  

 

2.2  Backup  Water Sources  

 

The Village has a direct connection to the adjacent Beaver Falls Waterworks District (BFWD) water 

system at two locations. The two systems connect with normally closed gate valves on 10 th Avenue and 

12th Avenue.  

 

During an emergency, the water supply can be shared between the two systems by manually o pening the 

gate valves.  The BFWD water system has three wells.  Well No. 1 was recently taken out of service and 

currently the entire system is now serviced by Well No.2.  Given the age of Well No. 1 and due to a 

decline in the wellôs production capacity, a third well was drilled approximately 3 meters from Well No. 1.  

Well No. 2 currently operates at pumping rate of 16.4 l/s .  

 

Under current operating conditions Well No. 2 was determined to by not under the direct influence of 

surface water.  A detailed assessment was not carried out on Well No. 1 or Well No. 3 but Golder states 

that because of similarities it is inferred that water quality will be similar to Well No. 2.  Detailed 

information on the BFWD water system can be found in Appendix M . 

 

2.3  Additional  Water Supplies  

 

The Village currently has sufficient ground water and backup water supply to meet its water needs. 

Therefore it is in the Villageôs interest to provide for source protection and implement a conservation 

strategy to sustain the ir water source.  
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3.0  WATER CONSUMPTION  

 

3.1  Population  Overview  

 

Local topographic conditions constrain increased development in Montrose. There are some opportunities 

for densification within the  Villageôs current boundaries, however, based on the population growth over 

the past decade, it was decided in consultation with staff and council members not to further investigate 

growth in the Village. The WMP is based on a current population of 1,012 (BC Stat) for current and future 

demands.  

 

Water consumption in Montrose is largely from single family residential detached dwellings.  A previous 

2008 USL study estimated the residential consumption at 97.5% of the total consumption in 2006. In 

addition to the residential single family dwelling consumption, other users include churches, a non 

operating school, a community hall  and some commercial users. 

 

3.2  Water Consumption  patterns  

 

The Villageôs water usage records from 2006 to 2009 were examined with the objective of establishing a 

valid per capita daily consumption rate.  

 

In 2008, USL undertook a water capital planning exercise that included the creation of a water model for 

the Village of Montrose. To create this model, water demands were extrapolated from existing water 

usage and reservoir level monitoring data, provided by the Supervisory Control and Data Acquisition 

(SCADA) system. The results of the analysis from January 2006 to December of 2008 are summarized in 

the following sections.   

 

3.3  Service Area  

 

The area of this study includes all private and public properties serviced by the Village of Montrose water 

system, as illustrated in Figure 3-1 . 

 

3.4  Current Demands  

 

SCADA records from 2006 to 2008 were included in the following analyses. Table 3-1  below provides 

current demand conditions. 
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Table 3-1 Curren t Water Demands  

Demand Condition  MLD L.p.c.p.d*  

Winter ADD 0.26 257 

Winter MDD 0.50 494 

Shoulder ADD 0.53 524 

Shoulder MDD 0.96 949 

Summer ADD 1.0 988 

Summer MDD 1.42 1,403 

AADD 0.48 474 

 * Based on current population of 1012 people. 

 

Winter ADD figures for this system provide an indication of domestic in-house, institutional, commercial 

and industrial (ICI) water requirements, and leakage all of which are assumed to be relatively consistent 

throughout the year. Moreover, winter demands do not refle ct irrigation requirements which constitute 

the dramatic increase in consumption for the hotter, drier summer months.  

 

Based on the current village population of 1,012 residents, the average in-home domestic demand 

(Winter ADD) is 257 liters per capita per  day (L.p.c.p.d), while the Summer MDD, which included in -home 

usage plus irrigation is 1,403 L.p.c.p.d.  

 

The Ministry of Environment estimates that municipal daily water use per person in BC is decreasing and 

in 2004 was 426 L.p.c.p.d (http://www.env.gov.bc.ca/soe/et07/03_fresh_water/water_use.html ).  The 

Village of Montrose AADD of 474 is close to BC averages for in-home usage, but the outside usage is 

considerably higher in summer months and should be addressed. It is worth noting that the Canadian 

average for in-home usage is 320 L.p.c.p.d and with conservation tools, the Village can achieve or 

improve on this average. 

http://www.env.gov.bc.ca/soe/et07/03_fresh_water/water_use.html
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Figure 3-1 Overall System Configuration  
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3.4.1  Peak Demands  

Evident by the demands in Table 3-1 and verbal reports by the Villageôs public works, there is excessive 

water usage during the summer dry season resulting in water shortages throughout the system. 

Reducing these peak demands would have significant positive impacts on the future of the water system. 

For example, peak hourly and maximum daily demand rates occur during the hot, summer months and 

consequently the utility encounter s higher service costs. Moreover, the impact of reducing irrigation rates 

will result in cost savings in the following categories:  

 

¶ Infrastructure sizing  and replacement, 

¶ Equipment sizing and replacement, 

¶ Energy costs associated with pumping and escalating rate blocks for power supply, and 

¶ Operations /maintenance costs. 

 

3.4.2  Institutional Commercial and Industrial (ICI) Demands  

The Village has limited ICI users, who were briefly metered in 2002. The meters were checked and read 

monthly from December 2002 to October 2003. The data collected was used to estimate the ICI water 

usage to be 10,310 Lpd. Refer to Appendix A.  

 

3.4.3  Seasonal Demands  

Figure 3 -2 below illustrates the average total water consumption separated by Winter Daily Demands 

(WDD) or in-home use, Industrial- Commercial-Institutional (IC I) and assumed irrigation volumes over 

the years of 2006 to 2008.  

 

Figure 3-2 Average Total Annual Consumption for  the Village  

Figure 3-2: Average Annual Consumption Distribution
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The information presented in Figure 3 -2 can be categorized on a month to mont h basis, to help 

demonstrate the impact of summer demands. Figure 3-3 below illustrates these demands, assuming 

domestic in-home use and ICI consumption are relatively constant throughout the year.  

 

Figure 3-3 Summary of Water Usage in  the  Village  

 

3.5  Leakage Analysis  

 

Water providers have been handed the enormous task of identifying, rectifying, and financially 

accounting for the impact of unbilled water within the distribution system. Larger, older municipalit ies in 

some cases have demonstrated unaccounted for water losses in the range of 30% to 50%, often a result 

of system leakage.  

 

The impact of leakage on system capacity and fiscal water rate structure is frequently overlooked until 

large capital improvements are required. Significant system leakages will affect system performance in 

the following ways:  

 

¶ Hydraulic facilities upsizing, 

¶ Increased reservoir storage, 
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¶ Larger pipe diameters, 

¶ New or upsized treatment processes, and 

¶ Water losses through leakage will not be accounted for in a standard meter -to-billing protocol, 

etc. 

 

There are different types of leaks, including service line leaks, valve leaks, and leaking fixtures in homes, 

but in most cases, the largest portion of unaccounted -for water is lost thr ough leaks in the mains. The 

material, composition, age, soil conditions, water quality, and joining methods of the distribution system 

components can influence leak occurrence substantially. Leaks on private properties are more difficult to 

find with conv entional leak-detection equipment. The most effective way to monitor for these leaks is by 

monitoring the amount of water used through metering in conjunction with routine leakage detection 

programs.  

 

In Montrose, leakage is not believed to be an issue, as no indication of flooding or water runoffs on 

streets were observed in the past. However SCADA data was analyzed for the month of February 2008, 

to determine the level  of leakage or night time usage.  This was done by calculating the flows out of eac h 

reservoir when the well pumps and booster pumps were off and when  the transfer valve from the Upper 

Reservoir to the Lower Reservoir was closed. Table 3-2  provides the flow rates out of the reservoirs 

between 12AM and 6AM for selected days.  

 

Table 3-2 Night Time/leakage Flows out of the Reservoirs  

Date  Elapsed Time  Flow Rate out (Lps)  

Lower Reservoir 

Feb 16 2:59 1.06 

Feb 17 5:53 1.42 

Feb 22 3:04 1.40 

 Average  1.29  

   

Upper Reservoir 

Feb 16 2:59 0.34 

Feb 17 5:53 0.43 

Feb 22 3:04 0.41 

 Average  0.39  

 

The lowest rate from each reservoir adds up to 1.40Lps. It is clear that leakage or night us age is 

significant as it represent 25% of the Villageôs AADD, and 47% of the WDD.  

 

The values calculated in Table  3-2 may indicate night time usage and not leakage, as it is not possible 

to prevent all water flows such as bleeding of taps in the winter, leaking fixtures, flushing toilets, showers 

and cooking for residents that work the night shift, etc.  
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Formal leakage testing using an independent data logger system placed in the reservoir in the month of 

November that records water usage throughout the day for at least one week  will provide a more 

accurate picture. November month is historically not cold enough for residents to bleed their water taps 

to prevent them from freezing and itôs not warm enough for watering the lawns. Also there are no major 

holidays or events during this month to account for excessive water usage throughout the day and night. 

Figure 3-4 illustrates the daily water usage in t he Village based on readings from the month of February 

SCADA Data. 

 

Figure 3-4 Winter Diurnal Consumption Pattern for the Village of Montrose   
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4.0  WATER QUALITY AND TR EATMENT 

4.1  Standards and Guidelines ï General  

 

The legislative responsibility for providing safe drinking water to the public is a provincial/territorial 

responsibility. The Guidelines for Canadian Drinking Water Quality (GCDWQ) provide a guide for the 

Maximum Acceptable Concentration (MAC) of drinking water contaminants. The BC Ministry of Health in 

partnership with the BC Ministry of Healthy Living and Sport through the  BC Drinking Water Protection 

Act ensure the safety of drinking water and determine treatment  needs.  

 

British Columbia uses both ñRequiredò drinking water standards and ñDiscretionaryò standards set out by 

the Health Region Drinking Water Protection Officer, in this case, Interior Health (IH).  

 

The ñStandardò testing of water samples includes two bacteriological indicators: Total Coliforms and E. 

coli. Interior Health applies a discretionary standard that addresses protozoa (considered endemic to 

Interior surface waters), Turbidity, and risk reduction, as well as bacteria and viruses. This is know n as 

the Interior Health 4 -3-2-1-0 Drinking Water Objective, and can be summarized as follows: 

 

¶ 4: 4 log (99.99%) inactivation of Viruses ; 

¶ 3: 3 log (99.9%)  removal or inactivation of Giardia Lamblia and Cryptosporidium Parvum; 

¶ 2: Two treatment processes for all surface drinking water systems or ground water under direct 

influence of surface water;  

¶ 1: Less than 1 NTU Turbidity; and 

¶ 0: Zero Total and Fecal Coliforms and E.Coli. 

 

In addition, IH adopts the GCDWQ for MAC for other constituents (refer to Appendi x H  for recent 

GCDWQ Parameters). 

 

4.2  Standards  and Guidelines -  Ground Water  

 

The Ground Water Protection Regulation, which governs the use of ground water as a source for a water 

utility , came into effect on November 1, 2005. The Regulation (BC Reg. 299/2004) falls under the 

umbrella of the Water Act.  

 

The key provisions of the Regulation are: 

 

¶ All ground water wells must be drilled by registered  qualified well drillers; and  

¶ All well pump installations must be undertaken by registered qualified well pump ins tallers. 

 

The requirements for registration with the Comptrollerôs office are provided in the Regulation. 
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A ground water protection protocol must be followed in every installation and that protocol includes:  

 

¶ Surface sealing, 

¶ Well identification, 

¶ Well caps and well covers, 

¶ Flood proofing, and 

¶ Protection of wellhead. 

 

The deactivation or closure of a well must also follow the requirements of the Regulation and a closure 

report must be submitted to the Comptrollerôs office. Appendix A  of the Regulation provides the Code of 

Practice for Construction, Testing, Maintenance and Closure of Wells in British Columbia. 

 

Ground water quality must meet Interior Health targets. Wells that are designated as GWUDI by a BC 

registered Hydrogeologist must be treated as surface water since there is a risk of entry of surface water 

into the well. Wells in a confined aquifer may not require disinfection if the depth and extent of the 

confining layer is sufficient to prevent entry of surface water and microbes.  

 

4.3  Standards  and Gui delines ï Turbidity  

 

Turbidity is an indicator of both suspended inorganic matter and micro -organisms which may be in 

suspension or attached to suspended particles. The measurement has been used for many years as an 

indicator of the safety of the water sou rce.  

 

The IH objective for turbidity is not to exceed 1.0 NTU. Turbidity levels can vary and IH utilizes a 

Turbidity Index to advise consumers on the relative risk of the drinking water. Briefly stated, the Turbidity 

Index is described as follows: 

 

¶ Good: Less than 1 NTU  ï no action required; 

¶ Fair: 1 to 5 NTU  ï Immune compromised people (children, elderly, or the infirm) should boil 

water that is used for drinking, washing fruits and vegetables or brushing teeth; and  

¶ Poor : Greater than 5 NTU  ï all consumers should boil water that is used for drinking, washing 

fruits and vegetables or brushing teeth.  

 

4.4  Source to Tap  

 

The Ministry of Health has adopted a ñsource-to-tapò approach in the Drinking Water Protection Act 

(DWPA) and has appointed Drinking Water Officers (DWOôs) to cover all regions of the Province. The 

DWOôs have broad discretionary powers and must review and approve all water utilities. 
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4.5  Water Quality  Parameters of Concern ï Ground Water  

 

Weekly samples from both wells, Beaver Creek and the Columbia River were tested by CARO laboratories 

to determine water quality and potential trea tment parameters. Table 4 -1 summarizes the results from 

May 2009 to July 2009.  

 

Table 4-1 Data Samples Water Quality  

Sample 

Location  

Average 

Turbidity (NTU)  

E-Coli  

 

Total Coliform  

Well No. 1 < 0.1  <1  <1  

Well No. 2 < 0.1  <1  <1  

Beaver Creek 1.3 NA NA 

Columbia River 0.6 NA NA 

 

The key water quality parameters for the Villageôs WMP were selected on the basis of safeguarding public 

health and are derived from a combination of IH objectives and GCDWQ values.  Table 4 -2 presents the 

key parameters from the GCDWQ and compares these to values found in the Villageôs source water. 

 

Table 4-2 Key Water Quality Parameters  

Constituent  IH Objective  GCDWQ MAC Montrose  

Microbiological  

Total Coliform 

 

-- Zero <1 at the Wells  

<1 at various 

locations in the 

community 

E. Coli 

 

Zero Zero <1 at the Wells  

<1 at various 

locations in the 

community 

Physical / Chemical  

Turbidity (NTU) 

 

1.0 1.0 <0.1  

pH -- 6.5  to 8.5  7.0 

Nitrate (mg/L)  -- 45 0.2 

Colour (TCU) -- 15 <5  

Iron (mg/L)  -- 0.3 0.08 

Manganese 

(mg/L)  

-- 0.05 <0.001  
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4.6  Water Treatment Parameters of Concern ï Backup Water Source  

 

The Village can request and access water from BFWD, using connections in two manholes with normally 

closed gate valves. The BFWD water system currently has three wells.  Well No. 1 is currently off line and 

Well No. 3 is a new well that has been drilled adjacent to We ll No. 1 and is currently not in service.  A 

comprehensive assessment was completed on Well No. 2 and it was determined to be not under the 

direct influence of surface water.  The same conclusion was inferred by Golder for Well No. 1 and Well 

No. 2 (Append ix M ).  BFWD has also taken the first steps towards a comprehensive ground water 

protection plan.  The conclusions reached by Golder and the steps that BFWD are taking to protect their 

water source make this source a very reliable backup. 

 

4.7  Village Ground  Water Treatment  

 

Under current regulations, the following can be inferred:  

 

1. Filtration is not required as this water is consistently below 0.1NTU; 

2. The Golder analysis (2009) of the aquifer is conclusively not GWUDI; 

3. No total coliforms, bacteria nor e -coli have ever been recorded or in the network; and  

4. The 4-3-2-1-0 targets do not apply to ground water that is not under direct influence of surface 

water. 

 

Based on the water quality program conducted by Golder and historical data reviewed above, both of the 

Villageôs wells are confirmed not GWUDI as indicated in the Golder report (Appendix G) .  Therefore it is 

not required to plan for filtration or disinfection at this time. However, the Village may want to consider 

the installation of a residual chlorination system at the wells as a distribution system monitoring tool.  A 

small chlorine residual can be used as an indicator by the system operator to ensure that the distribution 

system is intact and not subject to cross connection or backflow.  Risks associated with water quality 

from the wells and distribution system from potential cross connection or backflow can also be managed 

in the following manner:  

 

1. Setup a program to monitor the water quality at the wells, and other strategic locations in the 

system, such as dead ends;  

2. Continue to monitor the water quality by sending weekly or monthly samples to an accredited lab 

to test for bacteria and other indi cations of water quality issues; 

3. Setup a cross connection and backflow prevention and control program; and 

4. Develop a ground water protection plan and emergency response plan. 

 

Please note that a dedicated transmission line to the storage reservoir was originally considered as an 

option to facilitate disinfection contact time should treatment be identified as nece ssary.  When the wells 
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were assessed as not under direct influence of surface water the dedicated transmission line became 

unnecessary and was not considered further. 

 

4.8  Backup Source  Treatment  

 

Based on the water quality program conducted by Golder and historical data reviewed by Golder, BFWD 

Well No. 2 is confirmed not GWUDI and Well No.1 and Well No. 3 are inferred not GWUDI as indicated in 

the Golder report in Appendix M ) .  Therefore it is not required to plan for filtration or disinfection at this 

time for this emergency backup source.  
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5.0  NETWORK ASSESSMENT 

 

5.1  Network Overview  

 

The Villageôs distribution network is extended over  relatively flat terrain on two benches overlooking the 

Columbia River. Accordingly the Village is divided into two pressure zones:  

 

Upper Zone:  

 

¶ Approximately 90 connections or 20% of the demands , 

¶ Mainly comprising of single family homes, and 

¶ Elevation between 600m and 630m. 

 

Lower Zone: 

 

¶ Approximately 352 connections, or 80% of the demands , 

¶ Comprising of single and multiple family  homes, some commercial and institutional connections, 

and 

¶ Elevation between 580m and 590m. 

 

The Village utilizes two reservoirs, supplying water to the two pressure zones which are interconnected 

by over eleven (11) kilometers of water main, most of which  is Asbestos Cement (AC).  The distribution 

system is also connected to the BFWD water system at Highway 3B and 12th Avenue/Christie Road with 

normally closed valves.  

 

Ground water is pumped from the Montrose Aquifer to the Lower Reservoir through two wel ls utilizing a 

recently upgraded (2008) 200mm Ductile Iron (DI) water main. Each well is controlled by water level 

sensors located in the Lower Reservoir. A booster pump station, located directly below the Lower 

Reservoir, further boosts the ground water t o the Upper Reservoir.  This booster pump station is 

controlled by water level sensors located in the Upper Reservoir. A Supervisory Control and Data 

Acquisition (SCADA) system is also utilized by the Village, which is an integral component for network 

communication and information collection.  

 

5.2  System Storage  Assessment  

 

Montrose archive system drawings have been reviewed.  These drawings have reported the total storage 

for the lower reservoir as 100,000 gallons and 200,000 gallons for the upper reservoir.  These gallons 

were originally thought to be reported to be US gallons in previous USL reports.  A structural drawing is 

available for the upper reservoir and using the dimensions on the drawing it is clear that the numbers 
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shown on the old drawings are reported in imperial gallons.  Total water storage available for the Village 

is 300,000 imperial gallons or 1,364 m3 distributed in two (2) reservoirs, as illustrated in Figure 5 -1.  

 

5.2.1  Lower Reservoir  

The Lower Reservoir was built in 1959 as a single cell, powder coated, welded steel tank. The reservoir 

can hold up to 455m3. Its Top Water Level (TWL) is at elevation 637m Above Sea Level (ASL) 

 

Detailed inspection of this reservoir by CWMM Engineering (Appendix E ) and USL revealed the 

following:  

 

¶ There are minor visible signs of deteriorating on the outside of the reservoir;  

¶ Large gaps were observed between the floor of the reservoir and the ground;  

¶ Some rusting was observed under the tank at the locations of the gaps;  

¶ Observing the water line inside the reservoir, it was noted that the reservoir may be sitting lower 

on the downhill side; 

¶ Excessive vegetation around the reservoir may cause structural problems and migration of water 

underneath the reservoir; and  

¶ Unsatisfactory bearing conditions may exist due to the reservoir not being installed on a concrete 

footing, which may be the cause of some of the observed settlement.  

 

5.2.2  Upper Reservoir  

The Upper Reservoir was built in 1979 as a single celled, powder coated, welded steel tank. The reservoir 

can hold up to 909 m3 with a TWL of 689m ASL. This reservoir was built to provide water to upper bench 

homes and is capable of supplying water to the Lower Reservoir through a transfer valve inside the 

Villageôs booster station.  

 

Detailed inspection of this reservoir by CWMM Engineering (Appendix E ) revealed the following:  

 

¶ There are minor visible signs of deteriorating on the outside of the reservoir, including som e 

cracking and rust formation;  

¶ Gaps were observed between the reservoir and the concrete base. Varying degrees of settlement 

may have caused the formation of these gaps; and  

¶ Excessive deflection of the roof would not meet the current building code requirements. However 

this reservoir was built more than 30 years ago and has not shown any evidence of distress or 

failure in the roof components.   

 

 

 

 



 

Page 20  

Based on the observations of both reservoirs, the following short term actions are recommended: 

 

¶ Schedule a geotechnical inspection of both reservoirs to determine the extent of settlement and 

identify any soil bearing capacity issues; 

¶ Perform an ultrasound or X-ray scan on the floor of the lower reservoir at strategic locations to 

determine the thickness of the metal. This will help identify if corrosion is a significant problem 

and the anticipated replacement date for t he reservoir; 

¶ Restore the bearing condition of the two reservoirs by filling the observed voids with grouting 

material unless an alternative course of action is recommended by the geotechnical engineer; 

and 

¶ Inspect the roof of the  Upper Reservoir on annual basis for signs of stress and roof component 

failures and take corrective action if necessary. 

 

Figure 5-1 Montrose Tanks  

 

 

 




















































