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1.0 Introduction 

1.1 Background 
The Cariboo Regional District (CRD) owns and operates the Lac La Hache Community Water 
System (LWS). The community of Lac La Hache is located along highway 97 approximately 25km 
North of 100 Mile House. There are approximately 258 permanent residents residing in 148 
private dwellings, according to the 2016 census.  

The community is serviced by a community water system originally constructed in 1982 with the 
latest upgrades happening in 2002. The water system services residential, business, community 
services and recreation.   

At present the LWS is comprised of the following components: 

 Two groundwater wells (The Community Hall Well and the Lake Well) 
 Wood framed pumphouse 
 533,000 litre cast-in-place concrete water reservoir 
 10.5 kilometres of distribution watermain pipe  
 216 service connections (193 residential and 23 commercial) 
 44 gate valves, 16 fire hydrants, 9 blow offs and various other water system 

appurtenances.  

Water demand fluctuates from year to year, and throughout the year as well.  Yearly water uses 
varies between 42,000 cubic metres and 80,000 cubic meters annually.  The existing wells for the 
LWS provide enough water to meet community demand.  However; due to consistent poor water 
quality from the Lake Well, the CRD no longer draws from the Lake Well leaving the system with 
one reliable water source. The Community Hall Well, the primary source for the LWS, meets all 
maximum allowable concentration and aesthetic objectives set out in the Guidelines for Canadian 
Drinking Water Quality (GCDWQ). The Lake Well has not been used since 2016 and is only kept 
in operation as an emergency back up water supply.  The water quality of the Lake Well is not 
aesthetically pleasing to water system users, and the Operators avoid using the Lake Well as 
much as possible. Refer to the Appendices of this report for a overview of the existing and 
proposed infrastructure.     

The CRD is looking to obtain a second reliable, high quality water source.   The CRD is also 
proposing to increase the safety of the water system by providing a free chlorine residual in the 
system which is currently not present.  
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1.2 Project Scope 
In the fall of 2019 the CRD retained the services of TRUE Consulting (TRUE) to complete a 
feasibility level study to present options for improvements to the LWS. TRUE subsequently 
retained the services of Western Water Associates Ltd. (WWAL) to assist with the hydrogeological 
aspect of the project. 

The purpose of this feasibility study is to identify potential new and existing community well sites 
and determine the associated water treatment options relevant to each site.  Each option will be 
discussed in regard to their pros and cons and a level D construction cost estimate prepared in 
regard to groundwater well construction and water treatment processes. 

1.3 References 
This report draws information from: 

• Health Canada Guidelines for Canadian Drinking Water Quality 
• British Columbia 2012 Design Guidelines for Rural Residential Community Water Systems 
• British Columbia 2013 Drinking Water Protection Act 
• British Columbia Water Allocation Restrictions 2011 
• Statistics Canada 2016 Census 
• Lac La Hache Water Conservation Plan 2020 
• Wester Water Associates Ltd. Groundwater Feasibility Assessment 2020 
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2.0 Design Considerations 

2.1 Water Demands 
According to census Canada, the population of Lac La Hache has gone from 245 in 2006 to 258 
in 2016.  This population growth represents only a 0.5% annual growth over the last 10 years. It 
is not known how many of the 258 people recorded in the Censes Canada statistics are connected 
to the LWS; however, it is known that 193 residential, and 23 commercial water services existing 
on the system.  For the purposes of this feasibility study, we will assume 2.5 people per home for 
each residential service connection.  This assumption represents a 483 person residential user 
base. 

Annual average water consumption rates between 1996 and 2019 were used in determining the 
water system demand. Pumphouse records collected by the CRD over the past 23 years were 
provided to Western Water Associates and their findings are summarized in the Groundwater 
Feasibility Assessment appended to this study. 

The pumphouse water use records showed that the average day demand (ADD) of the LWS is 
166,000L/day or 344L/day per person. This per person rate is based on the above assumed 483 
person user base and does not account for non-permanent users or commercial and public sector 
consumption. Water supply and treatment infrastructure is typically designed for an estimated 20 
year future demand.  Therefore, assuming a 1.5% annual increase in water use, the 2040 ADD 
of the LWS would be approximately 225,000 L/day.   

The existing and future water demands on the LWS are identified in Table 2-1 below. The 
maximum day demand (MDD) and peak hour demand (PHD) for water usage is based 
recommended rural community water system design factors of MDD = 2.5 X ADD and PHD = 4.0 
X ADD. 

Table 2-1: Existing and Future Water Demand 

Demand Cu.m. / Day L / sec US GPM 
Year 2020 2040 2020 2040 2020 2040 
ADD 166 225 1.92 2.49 30.4 39.5 
MDD 415 565 4.80 6.54 76.1 103.7 
PHD N/A N/A 7.68 9.96 121.7 157.9 

The calculated 20 year future maximum day demand of the LWS is 6.54 L/sec (104 US GPM).  
This represents a 37% (28 US GPM) increase in water demand over the next 20 years.  As per 
the Ministry of Environments Living Water Smart: British Columbia’s Water Plan, the LWS will 
strive to achieve 50% of this increased demand through water conservation measures. The other 
50% would increase total water demand from 76.1 US GPM to 90.1 US GPM. This maximum 
design flow is well below the estimated 200 US GPM yield of the existing groundwater wells.   
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2.2 Water Quality 
Water samples taken by the CRD over the past 23 years were analyzed for comparison with the 
GCDWQ.  Table 2-2 below summarizes the results of the water quality analysis.  Please refer to 
WWAL’s report for a complete table of results. 

Table 2-2: Groundwater Quality Summary – Lac La Hache Community Well and 
Lake Well 

Parameter Units Average Results  
1996 - 2018 

Averag
e 

Results 
2010 - 
2017 

Guideline 

Well ID    
Community Hall 

Well 
Lake 
Well   

Field Parameters Units    GCDWQ 
pH (field) pH units 8.20 8.38 AO = 6.5 - 8.5 
General Parameters and 
Nutrients    

 
  

Total Dissolved Solids mg/L 459 463 AO ≤ 500  
Hardness mg/L 330 274   
Fluoride mg/L 0.04 0.097 MAC = 1.5 

Nitrate/Nitrite mg/L 1.07 <0.02 
Nitrate MAC = 

45 
Nitrite MAC = 3 

Chloride mg/L - - AO ≤ 250  
Sulfate mg/L 65 154 AO ≤ 500 
Selected Total Ions and Metals       
Aluminum mg/L 0.01 0.023 OG < 0.1  
Antimony mg/L <0.0005 <0.0005 MAC =0.006  
Arsenic mg/L 0.0042 0.0034 MAC = 0.01  
Barium mg/L 0.01 0.0186 MAC = 1  
Chromium mg/L 0.001 <0.001 MAC = 0.05  

Copper mg/L 0.0023 <0.0002 
MAC =2 
AO ≤ 1  

Iron mg/L 0.13 0.045 AO ≤ 0.30  
Lead mg/L 0.0035 <.0002 MAC = 0.01  

Manganese mg/L 0.01 0.045 MAC = 0.12 
AO < 0.02  

Selenium mg/L 0.0034 <0.0001 MAC = 0.05  
Sodium mg/L 41 63 AO ≤ 200  
Uranium mg/L 0.017 0.0013 MAC = 0.02 
Zinc mg/L 0.01 <0.005 AO ≤ 5 
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Parameter Units Average Results  
1996 - 2018 

Averag
e 

Results 
2010 - 
2017 

Guideline 

Bacteriological Parameters       

Total Coliforms 
MPN/100m

L <1 

<1; (2 in 
July 

2016) MAC < 1  

E. coli 
MPN/100m

L <1 
<1 

MAC < 1  
   Dec 18, 2019    
Hydrocarbons       
MTBE mg/L <0.001 - AO ≤ 0.015 
Benzene mg/L <0.0005 - MAC = 0.005 

Toluene mg/L <0.0005 - MAC = 0.06 
AO < 0.024 

Ethylbenzene mg/L <0.0005 - MAC = 0.14 
AO < 0.0016 

Total Xylenes mg/L <0.001 - MAC = 0.09 
AO < 0.02 

 

The above water quality summary table shows the that the Community Hall Well meets all the 
maximum acceptable concentration and aesthetic objects set out in the GCDWQ, and the Lake 
Well has elevated levels of manganese, and total coliforms were present in 2016. 

2.3 Water Supply and Treatment Options  
The LWS primary water source is a groundwater well located behind the Community Hall at 3997 
Cariboo Highway South. The high quality and volume of water available makes it a viable option 
for continued use, however; the Community Hall Well is 39 years old and is currently the only 
water source capable of providing high quality safe drinking water.  The backup well, the Lake 
Well, is capable of providing sufficient quantity of water to the community in the case of 
emergency.  However, the water quality is undesirable.   The Lake Well has elevated levels of 
manganese and in 2016 tested positive for total coliforms.  In addition, the Lake Well is reported 
to have elevated water temperature in the summer months, odour similar to the adjacent lake and 
sulfur, and causes staining due to the elevated level so manganese.  The Community Hall Well 
water on the other hand meets all the maximum acceptable concentration, and aesthetic 
objectives of the GCDWQ, and the water Operators have received no complaints from the system 
users. 
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Two water supply options were considered to improve redundancy and treatment of the LWS.  
Option 1 was to construct a new well adjacent to the Community Hall Well, and Option 2 was to 
provided treatment to the existing Lake Well.  It was quickly determined that Option 1 was the 
preferred option.  Option 1 was preferred over Option 2 because it is very likely that a new well 
constructed adjacent to the existing Community Hall Well would produce the same high quality 
water as the Community Hall Well.  The water quality in the Community Hall Well aquifer requires 
no water treatment other than the addition of chlorine to provide residual disinfection of the water 
distribution system.  Also, having the two supply well located adjacent to each other would allow 
each well to share a common pumphouse and chlorination building. 

The water quality in the Lake Well is less desirable and would require filtration treatment for 
manganese reduction, primary and secondary treatment for virus and pathogen removal, and 
potentially scrubbing and/or aeration for gas removal.  The elevated water temperature during the 
summer months is also a concern, and there are no cost effective methods of reducing the Lake 
Well water temperatures.  In addition, the Lake Well and Community Well are located 
approximately 300m apart from each other and separated by Highway 97.  If the Lake Well were 
to be used as a supply well, the LWS would require a treatment system at both well sites, or a 
dedicated supply main from one well to the other well would be required.  Both of those options 
are not economical, or necessary. 

2.4 Proposed Improvements 
The proposed LWS system improvements associated with the preferred Option 1 water supply 
and treatment consist of constructing a new groundwater well adjacent to the existing Community 
Hall Well.  Both wells would share a new pumphouse and water treatment building.  The Lake 
Well and existing infrastructure would remain in place and continue to be used as an emergency 
backup water source. 

A description and rational of each proposed work item identified in the project cost estimate is 
provided following: 

1. Construct new 200mm diameter well 

Construct a new 200mm diameter well approximately 30m Northwest of the existing Community 
Hall Well.  Construction will consist of hydrogeological study and analysis, drilling of the well, and 
pump testing including well development and water quality analysis.  It is proposed to construct 
the new well 30m Northwest of the existing well because the private property neighboring to the 
East is a known former gas station and contaminated site.   

The neighbouring contaminated site does not appear to be a concern; however, locating the well 
approximately 30m away from the contaminated site decreases the likelihood of it ever becoming 
an issue.  Water samples from the existing Community Hall Well were collected and tested for 
hydrocarbons in December 2019.  All hydrocarbons tested for were found to be below detectable 
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limits which indicates contamination has not reached the aquifer.  The Community Hall Well log 
indicates a well confined aquifer with blue – grey silt above and below the aquifer.  This silt layer 
may act as an impermeable lay to contamination flow and/or contamination may not be sufficient 
to migrate into the aquifer.  Western Water Associates report provides further detail regarding the 
adjacent registered contaminated sites. 

2. Complete new and existing wells 

The new well and the existing Community Hall Well will require the installation of well pitless 
adaptors.  Pitiless adaptors are required to protect infrastructure against freezing while still 
providing easy access for maintenance and repair.  Both wells will require the installation of 
variable frequency drive pumps and motors as well as the associated piping and electrical.  The 
well will also be equipped with monitoring equipment to assist the water Operators in the operation 
of the LWS as well as provide additional data which can be used in the distance future should the 
requirements of the LWS change. 

3. Remove and dispose of existing pumphouse building 

The existing pumphouse building is a small wood framed building that was constructed in 1982.  
The building is approximately 38 years old and the existing Community Hall Well is located inside 
the building.  The existing building is nearing the end of its expected useful life and is not large 
enough accommodate the proposed electrical and chlorination equipment.  The existing build 
should be removed to allow for the construction of the proposed pitiless adaptor. 

The existing build could remain in place; however it is not recommended.  The building is old, 
undersized, and is not built to the current post disaster requirements of a water utility building.  If 
the existing building were left in place the only purpose it would serve is to heat the existing 
community well.  Leaving the building in place would create unnecessary operation and 
maintenance work and cost, all of which will be negated with the installation of a pitless adaptor. 

4. Construct new pumphouse/treatment building 

The new pumphouse/treatment building would be similar the CRD’s Lexington water system 
building that was constructed in 2019.  The building would be approximately 4m x 4m and 
constructed of insulated concrete forms and cast-in-place concrete.  The CRD has used this 
method of construction for all of their smaller utilty buildings in the last 12 years.  The CRD has 
found that insulated concrete form and cast-in-place concrete construction are energy efficient, 
easy to heat, require no maintenance, vandal resistant, and retain heat very well in the event of 
power outages. 

The pumphouse/treatment building would contain all of the necessary equipment and controls to 
operate the LWS.  These include but are not limited to electrical, mechanical, communication, 
controls, treatment, and process.   
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5. Connect wells to new pumphouse 

The two wells would both need to be connected mechanically and electrically to the new 
pumphouse/treatment building and mechanically to the existing water distribution network.  This 
would be achieved by constructing water pipe from each well to the new building and constructing 
one watermain back to the existing distribution system.  The existing electrical service would be 
relocated to the new pumphouse/treatment building, and power and controls constructed between 
the new building and each well. 

6. Backup power generator 

The LWS has an existing 533 cubic metre cast-in-place concrete reservoir which is used to store 
water for use during peak water demand period.  A rural community water reservoir is typically 
sized to accommodate Balancing Storage, Fire Storage, and Emergency Storage.  For the LWS, 
the 20 year design volume of a water reservoir is 625 cu.m.  (141 cu.m. + 360 cu.m. + 125 cu.m.).  
Although the existing water reservoir volume is slightly below the 20 year future design volume, it 
is considered acceptable and fire suppression from the wells and therefore backup power system 
is not required. 

The backup power system would only be required to provide treated water at the system design 
flow rate of 90 US GPM.  The backup power generator would be fuled by a natural gas service 
connection, and sized to ensure the water system is operational during a power outage or 
emergency event. 

7. Rehabilitate existing Community Hall Well 

The existing Community Hall Well was constructed in 1981 and is 39 years old.  Although the well 
has passed its theoretical useful life expectancy, the well is still productive.  During installation of 
the proposed pitless adaptor, the existing well should undergo some basic well rehabilitation.  This 
work would include brushing of the screen and casing, and surge and bail redevelopment of the 
well.  This minor rehabilitation work would extend the life of the well and ensure the LWS has two 
reliable water sources for years to come. 

8. Close existing well on neighbouring property 

The property located to the east of the existing well is an old gas station site and registered 
contaminated site.  Review of the well logs, and lab analysis of the groundwater well quality have 
determined that hydrocarbons are not present in the aquifer.  However, there is an old private 
groundwater well on the neighbouring property that poses a significant risk to the aquifer.  This 
existing private well is a potential pathway for contamination to the aquifer and should be closed 
by a hydrologist. 

The CRD should approach the property owner and request the well be closed, or request 
permission to close the well.  If the property owner is not cooperative, the CRD should involve the 
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Ministry of Environment as the well is currently in defiance of the BC Groundwater Protection 
Regulation. 

9. Obtain utility easement or right of way 

The proposed new well would be located approximately 30m Northeast of the existing Community 
Hall Well.  The Lac La Hache Community Hall is located on the parcel of land, and the CRD 
should approach the landowner and request a utility easement for the new well and associated 
infrastructure.  The utility easement is for the benefit of the community and if the property is owned 
by the community, there should be no cost associated with the purchase of the property.  The 
schedule of quantity’s shows a cost allowance of $3,000 to cover the legal land surveyor fees 
associated with registration of the utility easement. 

3.0 Cost Estimates 

Section 3.0 of this feasibility study provides a Class ‘D’ construction cost estimates for the 
infrastructure required to construct the Option 1 improvements as described in section 2.4 of this 
report.   

Item Description Quantity Price 
1 Construct new 200mm diameter well Lump Sum $75,000 
2 Complete new and existing wells Lump Sum $80,000 
3 Remove and dispose of existing pumphouse Lump Sum $12,000 
4 Construct new pumphouse/treatment building Lump Sum $225,000 
5 Connect wells to new pumphouse Lump Sum $90,000 
6 Backup power generator Lump Sum $40,000 
7 Rehabilitate existing Community Hall Well Lump Sum $25,000 
8 Close existing well on neighbouring property Lump Sum $10,000 
9 Obtain utility easement or right of way Lump Sum $3,000 
  Subtotal $560,000 
    
 Engineering and Contingency (30%) $170,000 
 TOTAL (Excluding GST) $730,000 

 

The proposed Lac La Hache water system improvements have an estimated total cost of 
$730,000.  The Lac La Hache water system has a total of 216 water service connections (193 
residential and 23 commercial) and an estimated residential user base of 483 people (2.5 people 
per residential service).  Based on the above, the total project cost per service connection is 
$3,380 or total project cost per resident is $1,510. 
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4.0 Conclusions and Recommendations 

4.1 Summary 
The Lac La Hache water system is owned and operated by the Cariboo Regional District and was 
constructed in 1982. It services approximately 483 residential user on 193 residential properties 
and 23 commercial properties.  The system currently operates with one reliable groundwater well 
known as the Community Hall Well and has a second unused groundwater well known as the 
Lake Well.  The Lake Well is no longer used due to its poor water quality.   

TRUE Consulting along with Western Water Associates Ltd. prepared this feasibility study to 
determine the feasibility of providing the Lac La Hache Water System with a second reliable water 
source.  Two options for providing a second reliable water source were considered as part of this 
Feasibility Study.  The first option was to construct a new well near the existing Community Hall 
Well and have the new and existing well both operate from a new pumphouse building.  The 
second options was to provide treatment of the existing Lake Well and treatment of the existing 
Community Hall Well.  Options 1 was chosen because it is the least expensive option and provides 
the most long term sustainable benefit to the community water system. 

The estimated project cost of constructing a second well adjacent to the Community Hall Well, 
and having both wells share a new common pumphouse/treatment building is $730,000, or $3,380 
per water service connection. 

4.2 Recommendations and Next Steps 
The one potential risk associated with this project and the existing community water source is the 
registered contaminated site located East of the existing Community Hall Well.  Although the risk 
is low due to the known silt lay which confines and protects the aquifer, it is recommended that 
two additional samples for hydrocarbons be collected from the Community Hall Well in 2020 
following snow melt.  No hydrocarbons were detected during the December 2019 analysis, and 
the 2020 spring freshet samples should confirm the absence of hydrocarbons.   

The property to the East also has an old unused groundwater well.  This well is a potential conduit 
to the groundwater aquifer and should be closed as soon as possible.  The Cariboo Regional 
District should contact the property owner and have the well closed by a hydrogeologist as soon 
as possible. 

Based on the finding of this feasibility study, it is recommended that the Cariboo Regional District 
move forward with the design phase of the new well and pumphouse/treatment build as described 
in section 2 of this report. 
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4.3 Closure 
We trust this study provides the information required to proceed with subsequent steps for 
improvements to the Lac La Hache Water System. If you have any questions or would like to discuss these 
findings further, do not hesitate to contact the undersigned.   

 
 
 
 
 
  
 
Graham McCoubrey, AScT.       Will Bamsey, P.Eng, PMP 
Project Technologist Project Engineer 
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Groundwater Feasibility Assessment – Western Water Associates 
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