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1 PROJECT BACKGROUND 

 

The Regional District of Central Kootenay (RDCK) has been advised by the Environmental Health Officer 

(EHO), under the authority of the Drinking Water Protection Act, to provide the Interior Health Authority 

(IHA) office with a Stage 1 assessment for determining whether the wells providing drinking water to the 

Burton water system are Groundwater at Risk of Containing Pathogens (GARP). This report delivers a 

Level 1, Stage 1 GARP assessment for both wells servicing the Burton water system. 

 

2 INTRODUCTION 

 

2.1 System Information 

 

The wells under investigation are located at 105 Old Cemetery/McCormack Road within the community of 

Burton on the east side of Lower Arrow Lake. The two wells are 11m (36ft) apart and reside within a 

secured fenced area on Regional District owed property located approximately 140 m east of Lower Arrow 

Lake. There are currently 53 active connections serviced by the two wells. 

 

A preliminary GUDI (Ground Water Under the Direct Influence of Surface Water) assessment was 

completed on the two well sources in June, 2005 by Golder Associates Ltd (see Appendix E). Golder 

concluded that the well sources are within a confined aquifer and are not considered GUDI at the pumping 

rate of 80 USgpm and a travel zone of 70m. Operator log data indicates that the current pumping rate is 720 

lpm (190 USgpm).  

 

A 1998 report of findings prepared by Kala Groundwater Consulting Ltd. for B.C. Hydro on the 

construction, testing and evaluation of the initial well (Well 1) serves as source of information for the 2005 

Golder GUDI assessment. Figure 3 contained within this report details the well construction (see Appendix 

E). 

 

Information gathered from the Golder/Kala reports and Provincial well records is summarized below. Please 

note that there is limited data for Well 2 as it was presumed that the information collected for Well 1 would 

be identical given the close proximity of the wells to each other.  

 

 Table 1 – Well Information  

 

 Well 1  Well 2  

Well tag number  80485 116647 

Well ID plate number  61722 61712 

Date drilled  October 29, 1998 October 29, 1998 

Estimated yield 1.89 m3/min (500 US gallons) Presumed same as Well 1  

Well depth  35m (115.00 ft) Presumed same as Well 1 

Static  water level  0.6 m (2 ft) Presumed same as Well 1 

Well casing size  200mm (8”) 200mm (8”) 

Well screen depth 31.9m to 35.1m (104.5ft to 115ft) Presumed same as Well 1 

 

The two wells work on a cyclical basis with only one operating at a time. A pump house next to the well 

heads houses a SCADA system and temporary chlorination system for chemical injection to the source 

water as it leaves the pump house, when required. Water is delivered to a 102,000 liter insulated bolted steel 

storage tank prior to being gravity fed to the distribution system. The distribution system includes 5,024 

meters of PVC, steel and asbestos-concrete water mains.  
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The Burton water system has had seasonal re-occurring bacteriological water quality concerns from samples 

collected within the distribution system. Well water samples have not displayed bacteriological concerns. 

A Water Quality Action Plan was developed by the RDCK in August 2017 that included increased 

monitoring to once weekly from both the well sources and the distribution system, and twice annual 

chlorination for a minimum of two weeks to consumption level chlorination (Appendix B).  

 

2.2 Regulatory Requirements and Objectives 

 

All public drinking water systems in British Columbia must comply with the BC Drinking Water Protection 

Act (2001), and the BC Drinking Water Protection Regulation (2003). General requirements for drinking 

water operators and suppliers are set-out in the Drinking Water Protection Act. Specific potable water 

standards, monitoring schedules, reporting, and permitting are outlined in the Drinking Water Protection 

Regulation. 

 

The Drinking Water Protection Regulation requires ground water sources used for potable water be 

disinfected if the ground water has been determined to be at risk of containing pathogens, and that the 

disinfection meet the Provincial water treatment objectives. The Provincial technical document Drinking 

Water Treatment Objectives (Microbiological) for Ground Water Supplies in British Columbia (2015) 

provides performance targets for water suppliers to ensure the provision of microbiological safe drinking 

water for GARP. Interior Health Authority supports water suppliers to meet these objectives as risk to 

human health is substantially reduced. 

 

The general treatment objectives for GARP are as follows: 

 

 4-log (99.99%) reduction of viruses* 

 3-log (99.9%) removal or inactivation of Giardia and Cryptosporidium (Oocysts) 

 2 separate treatment processes (multi-barrier)  

 Turbidity less than 1 NTU (Nephelometric Turbidity Unit) 

 Zero total and fecal coliforms (E.Coli) 

 

The general treatment objectives for GARP-virus only are as follows: 

 

 4-log (99.99%) reduction of viruses* 

 Zero total and fecal coliforms (E.Coli) 

 

*Human adenovirus is used as the reference virus for UV disinfection as it is considered the worst-case scenario for 

inactivation during treatment. UV systems certified to NSF/ANSI Standard 55 Class A can provide 4-log reduction 

for most viruses, but only a 0.5 log-reduction of adenovirus (Health Canada, 2017). 

 

2.3 GARP Definition and Procedure 

 

GARP is an umbrella term that considers all the ways a particular ground water source may be at risk of 

contamination, including the hydrogeological conditions that allow the source to be ground water under the 

direct influence of surface water (GWUDI or GUDI). The term “contamination” for the purpose of defining 

GARP pertains to pathogenic bacteria, viruses, and protozoa, which can be either continuous or intermittent. 

Potential sources of contamination include sewage discharge to land, leaking sewerage collection systems, 

agricultural waste stockpiles, and infiltration of contaminated runoff into poorly constructed wells.  

 

Through the assessment, a ground water source maybe determined as GARP, GARP-virus only, or low risk. 

The outcome will also determine the level of treatment required for the ground water source.  
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Procedures for determining if a well source is at risk of contamination involve four stages: 

 Stage 1 is the screening and assessment of specific hazards signifying a potentially GARP source; 

 Stage 2 is the cumulative review of identified hazards for assessing if the source is GARP or at 

low risk of containing pathogens; 

 Stage 3 implements mitigating measures either through addressing identified hazards or 

disinfection of the water source; and finally, 

 Stage 4 involved long-term monitoring of the well source for changes of potential hazards. 

For Stage 1, three levels of investigation may be required. Level 1 combines existing records (i.e. well 

drilling reports, source-to-tap assessment, and previous hydrogeological studies) with an on-site field 

inspection. Levels 2 and 3 incorporate more detailed investigations completed by a hydrogeologist.  

Stage 2, GARP determination, is completed by the EHO under the Drinking Water Protection Regulation. 

The EHO’s determination is based on information collected during Stage 1; however, this may require 

Level 2 or 3 investigations. Stages 3 and 4 are completed under the direction of the EHO. 

 

2.4 Data Collected 

 

Data gathered for a Level 1, Stage 1 assessment may include, but is not limited to: 

 Microbiological test results; 

 Turbidity testing results; 

 Setback distances from probable sources of contamination as outlined in the Health Hazards 

Regulations (2011); 

 Depth of well; 

 Setback distances from surface water sources and flood prone areas; 

 Setback distances from possible enteric viral contamination without a barrier; 

 Construction of well pertaining to surface sealing, well caps and covers, floodproofing, 

wellhead protection; and 

 Aquifer type. 

 

3 GARP ASSESSMENT 

 

Hazards described in the following tables are excerpt from the Guidance Document for Determining 

Ground Water at Risk of Containing Pathogens (GARP) Version 3 (2017). Site photographs are included 

in Appendix F. 

 

3.1 Water Quality Results 

 

Microbiological testing is completed on a weekly basis through the Interior Health Authority analytical 

service. Sampling sites include raw water from both wells, and two distribution locations. Turbidity is tested 

bi-weekly using a handheld turbidimeter. Testing for these parameters has been ongoing and results have 

been recorded. This satisfies the Guidance Document for Determining Ground Water at Risk of Containing 

Pathogens (GARP) recommendation of utilizing long-term records of results to determine risk.  

 

Microbiological test results indicate total coliform, E. coli, and background growth in distribution and 

reservoir samples. These adverse results occur in the spring and late summer/fall. 

 

Turbidity for the well sources has ranged from 0.67 to 0.14 NTU from October 2011 to present date. These  

results meet the <1 NTU target listed in the Drinking Water Treatment Objectives (Microbiological) for 

Ground Water Supplies in British Columbia (2015).  
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A comprehensive analysis of the water sources constituents was completed on August 2, 2017. No 

parameters are above the Maximum Acceptable Concentration as defined by Health Canada’s Guidelines 

for Canadian Drinking Water Quality – Summary Table (2017).   

 

Testing for Total Kjeldahl Nitrogen (organic nitrogen and ammonia/ammonium) and Total Phosphorus was 

completed for both wells on October 10, 2019 as additional potential indicators of septic influence from 

older nearby septic systems. Results for both wells do not show a significant influence of these parameters.  

 

All results are found in Appendix A. 

 

Table 2 – GARP Water Quality Results 
 

Hazards 
Present 

(Yes/No) 

Risk 

(Yes/Low) 
Comments 

Exhibits recurring 

presence of total coliform 

bacteria, fecal coliform 
bacteria, or E. coli 

 
Yes 

 
Low 

Total coliform, E. coli and background colonies 

present in samples taken post reservoir and in 

the distribution system. Samples collected 

directly from the well sources have not 

exhibited microbiological concerns. 

 

Has reported intermittent 

turbidity or has a history 

of consistent turbidity 

greater than 1 NTU 

 
No 

 
Low 

Historical turbidity levels collected from 2011 

onward exhibit turbidity levels below 1 NTU.  

 

3.2 Well Location Information 

 

The Burton Water System drawing included in Appendix C shows the general arrangement of the well-

heads with respect to set- back requirements/guidelines and existing infrastructure. 

 

Latitude and longitude are 49.5950, -117.5390, respectively. Elevation at point is 450m (1476ft) ASL.   

 

Well drill report and well information are found in Appendix D. 
 

Table 3 – GARP Well Location Information 

 

Hazards 
Present 
(Yes/No) 

Risk 
(Yes/Low) 

Comments 

Situated inside setback 

distances from possible 

sources of contamination 

as per section 8 of the 

Health Hazards 

Regulation (HHR) 

 

 
No 

 

 
Low 

 
Well heads are not within HHR identified 

setbacks: 30m from potential sources of 

contamination, 6m from a private dwelling, and 

120m from any cemetery or dumping ground.  
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Has intake depth <15m 

below ground surface that 

is located within a natural 

boundary of surface 

water or a flood prone 
area 

 

 
No 

 

 
No 

 
 

Well depth for both wells is 35m. 

Has an intake depth 

between the high-water 

mark and surface water 

bottom (or<15m below 

the normal water level), 

and located within, or 

less than 150m from the 

natural boundary of any 
surface water 

 

 

 

Yes 

 

 

 

Yes 

 

 

Wells are <150m from natural boundary 

of Lower Arrow Lake. 

 

Located within 300m of a 

source of probable enteric 

viral contamination 

without a 
barrier to viral transport 

 
 

Yes 

 
 

Yes 

 

Well heads are within 300m and down-

gradient of neighboring septic tanks and fields.  

 

 

3.3 Well Construction/Well Records 

 

The wells were constructed in October of 1998, and as such, pre-date well construction regulation in B.C.. 

The wells do not meet many requirements outlined in the Groundwater Protection Regulation (2004/2016) 

(GWPR); however do meet the necessary requirement of well caps/covers as outlined in the Water 

Sustainability Act (2014) and GWPR.  

 

Measurements to confirm well depth, well diameter, and static water level were not performed, and 

information on well construction has been solely attained from the Detailed Well Record of Well 1, Golder 

GUDI Report, and Kala report. 

 

Table 4 – GARP Well Construction Information 
 

Hazards 
Present 
(Yes/No) 

Risk 
(Yes/Low) 

Comments 

Does not meet GWPR 

(Part 3, Division 3) for 

surface sealing 

 
Yes 

 
Yes 

Well completion diagram does not indicate a 

surface seal. Field investigation confirms no 

surface seal is present on either well. 
 

Does not meet the GWPR 

(Part 4) and WSA 

(section 54) for well caps 

and covers  

 
 

No 

 
 

Low 

Field investigation verifies the well caps are 

comprised of manufactured steel and secured 

(bolted) to the top of the production casing. 

Does not meet GWPR 

(section 63) and 

DWPA (Section 16) 

for floodproofing. 

 
No 

 
Low 

Wellheads are contained within a fenced area to 

prevent physical damage due to flood debris.  
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Does not meet GWPR 

(Part 3 Div. 5 and Part 7) 

for wellhead protection. 

 

Yes 
 

Yes 

Field verified the well casing stick-up is greater 
than 30 cm. Nearby diesel generator is S601-07 
ULC rated for shop fabricated steel aboveground 
tanks for flammable and combustible liquids 
(https://canada.ul.com/wp-
content/uploads/sites/11/2014/06/Certification_Bul
letin_2009-09ENG-S601-07.pdf). Wellheads are 
contained within a fenced area to prevent public 
access and physical damage. Ground is not sloped 
to prevent collection of water. 

 

3.4 Aquifer Type and Setting 
 

There is no information on the type and vulnerability of the aquifer for the wells as would be available 

through the Government of British Columbia data catalogue published by the B.C. Ministry of Environment 

and Climate Change Strategy – Water Protection and Sustainability (Gov’t of BC, n.d.(a)). 

 

The 1998 report completed by Kala Groundwater Consulting Ltd. indicates that the aquifer is semi-confined 

and comprised of course sand and gravel. The lithology of Well 1 as described in the Golder and Kala 

reports is inconsistent with the information provided in the provincial Detailed Well Record available in 

iMapBC (Gov’t of BC, n.d.(c)). The original Well Drill Record completed by Schibli Drilling is 

unavailable. Table 4 below summarizes this information.  
 

Table 5 – Well 1 Lithology 
 

Detailed Well Record 

(Retrieved November 2019) 

Golder Report (June 2005) Kala Report (November 

1998) 

0-9ft: Brown sand gravel & 

cobbles  

0-62 ft: Interlayered silty sand and 

sandy silt  

0-9ft: Sand and gravel with 

cobbles and the occasional 

boulder 

9-15ft: Brown silty sand  62-65ft: Sands with some gravel 9-14ft: Brown silty sand  

15-35ft: Grey silty sand  65-92ft: Interlayered silty sand and 

sandy silt with some clay present  

14-19ft: Grey  silty sand  

35-65ft: Grey silt with fine sand  92-115ft: Sand and gravel 19-45ft: Grey silty sand  

65-92: Brown silty sand with 

rocks  

115-116ft: Gravel with clay  45-52ft: Grey-brown silty 

sand 

92-101ft: Brown sand and 

gravel fine to medium (dirty) 

 52-62ft: Grey sandy silt 

101-104ft: Brown sand gravel 

and cobbles 

 62-65ft: Brown medium 

grained sand with some gravel 

104-115: Brown sand and 

gravel and cobbles (cleaner) 

 65-67ft: Grey sandy silt 

  67-81ft: Grey brown silty sand 

with minor gravel 

  81-92ft: Brown silty sand with 

some clay 

  92-115ft: Coarse sand and 

gravel, water bearing 

  115-15-16ft: Gravel with clay 
 

Karst likelihood for the wells is low as identified in the Government of British Columbia data catalogue 

published by the Ministry of Forests Lands Natural Resource Operations and Rural Development – Forest 

Analysis and Inventory (Gov’t of BC, n.d.(b)).  

https://canada.ul.com/wp-content/uploads/sites/11/2014/06/Certification_Bulletin_2009-09ENG-S601-07.pdf
https://canada.ul.com/wp-content/uploads/sites/11/2014/06/Certification_Bulletin_2009-09ENG-S601-07.pdf
https://canada.ul.com/wp-content/uploads/sites/11/2014/06/Certification_Bulletin_2009-09ENG-S601-07.pdf


 

 

Stage 1, Level 1 - Burton GARP Assessment Report 
January, 2020  Page 9

  

 

 

Table 6 – GARP aquifer Type and Setting 
 

Hazards 
Present 
(Yes/No) 

Risk 
(Yes/Low) 

Comments 

Has an intake depth 

<15m below ground 

surface 

 

No 
 

Low 
 

Well depths are 35m 

Is situated in a highly 

vulnerable, unconfined, 

unconsolidated or 
fractured bedrock 

 
Yes 

 
Low 

The Golder report describes the aquifer as 

confined, while the Kala report described the 

aquifer as semi-confined. 

Is completed in a karst 

bedrock aquifer, 

regardless of depth 

 

No 
 

Low 
 

Not identified as potential karst topography 

 

 

4 RECOMMENDATIONS 

 

By applying the provincial Guidance Document for Determining Groundwater at Risk of Containing 

Pathogens, this Level 1, Stage 1 GARP assessment presents several parameters that may infer GARP-virus 

only potential. Recommendations include installation of a bentonite surface seal on both wells, and site 

grading away from the well heads to meet the GWPR requirements. 

 

5 CLOSURE 

 

This report was prepared for use by the Regional District of Central Kootenay and Interior Health Authority, 

and may be distributed or reproduced as required for their purposes.  

 

 
Alexandra Divlakovski, BSc 

Environmental Coordinator – Utility Services 

Regional District of Central Kootenay 
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

ANALYSIS INFORMATION

Burton Pumphouse Well #1 & #2

7080204

Technique LocationAnalysis Description Method Reference

Alkalinity in Water APHA 2320 B* Titration with H2SO4 Kelowna

Anions by IC in Water APHA 4110 B Ion Chromatography with Chemical Suppression of 

Eluent Conductivity

Kelowna

Carbon, Total Organic in Water APHA 5310 B High Temperature Combustion, Infrared CO2 Detection Kelowna

Coliforms, Total (MF-CCA) in Water APHA 9222* Membrane Filtration / Incubation on Chromocult Agar Kelowna

Colour, True in Water APHA 2120 C Spectrophotometry (456 nm) Kelowna

Conductivity in Water APHA 2510 B Conductivity Meter Kelowna

Cyanide, SAD in Water ASTM D7511-12 Flow Injection Analysis with In-Line Ultraviolet 

Digestion and Amperometric Detection

Kelowna

E. coli (MF-CCA) in Water APHA 9222* Membrane Filtration / Incubation on Chromocult Agar Kelowna

Hardness (as CaCO3) in Water APHA 2340 B* Calculation: 2.497 [total Ca] + 4.118 [total Mg] 

(Estimated)

N/A

Langelier Index in Water APHA 2330 B Calculation N/A

Mercury, total by CVAFS in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic Fluorescence 

Spectrometry (CVAFS)

Richmond

Particle Size Distribution in Water ISO 13319 Electrical Sensing Zone Sublet

pH in Water APHA 4500-H+ B Electrometry Kelowna

Solids, Total Dissolved (calc) in 

Water

APHA 1030 E Calculation: 100 x ([Cations]-[Anions])/

([Cations]+[Anions])

N/A

Tannin and Lignin in Water APHA 5550 B Colorimetry Edmonton

Temperature (lab) in Water APHA 2550 B Thermometer Kelowna

Total Metals by ICPMS in Water APHA 3030 E* / APHA 

3125 B

HNO3+HCl Hot Block Digestion / Inductively Coupled 

Plasma Mass Spectrometry (ICP-MS)

Richmond

Transmissivity at 254 nm in Water APHA 5910 B* Ultraviolet Absorption Kelowna

Turbidity in Water APHA 2130 B Nephelometry Kelowna

Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method

Method Reference Descriptions:

APHA Standard Methods for the Examination of Water and Wastewater, 22nd Edition, American Public Health 

Association/American Water Works Association/Water Environment Federation

ASTM ASTM International Test Methods

EPA United States Environmental Protection Agency Test Methods

Glossary of Terms:

MRL   Method Reporting Limit

Less than the Reported Detection Limit (RDL) - the RDL may be higher than the MRL due to various factors such 

as dilutions, limited sample volume, high moisture, or interferences

<

AO Aesthetic objective

MAC Maximum acceptable concentration (health based)

OG Operational guideline (treated water)

Percent Transmittance% T

Degrees Celcius°C

Colony Forming Units per 100 millilitresCFU/100 mL

Colour Units (referenced against a platinum cobalt standard)CU

Milligrams per litremg/L

Nephelometric Turbidity UnitsNTU

pH < 7 = acidic, ph > 7 = basicpH units

Microsiemens per centimetreµS/cm
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

ANALYSIS INFORMATION

Burton Pumphouse Well #1 & #2

7080204

Standards / Guidelines Referenced in this Report:

Guidelines for Canadian Drinking Water Quality (Feb 2017)

Website: http://www.hc-sc.gc.ca/ewh-semt/alt_formats/pdf/pubs/water-eau/sum_guide-res_recom/sum_guide-res_recom-e

ng.pdf

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

SAMPLE ANALYTICAL DATA

Burton Pumphouse Well #1 & #2

7080204

 Analyte Result / 

Recovery

Standard / 

Guideline

MRL / 

Limits 

Units Prepared Analyzed Notes

Sample ID: Well #1  (7080204-01)  [Water]  Sampled: 2017-08-01 06:36

Anions

mg/L2.87Chloride 2017-08-030.10 N/AAO   250

mg/L0.28Fluoride 2017-08-030.10 N/AMAC = 1.5

mg/L0.187Nitrate (as N) 2017-08-030.010 N/AMAC = 10

mg/L< 0.010Nitrite (as N) 2017-08-030.010 N/AMAC = 1

mg/L18.1Sulfate 2017-08-031.0 N/AAO   500

General Parameters

mg/L181Alkalinity, Total (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2017-08-031.0 N/AN/A

mg/L181Alkalinity, Bicarbonate (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 0.50Carbon, Total Organic 2017-08-030.50 N/AN/A

CU< 5.0Colour, True 2017-08-035.0 N/AAO   15

µS/cm354Conductivity (EC) 2017-08-032.0 N/AN/A

mg/L< 0.0020Cyanide, Total 2017-08-040.0020 N/AMAC = 0.2

pH units7.82pH 2017-08-030.10 N/A HT27.0-10.5

mg/L< 0.20Tannin and Lignin 2017-08-090.20 2017-08-09N/A

°C23Temperature, at pH 2017-08-03N/A HT2N/A

NTU0.12Turbidity 2017-08-030.10 N/AOG < 0.1

% T99.7UV Transmittance @ 254nm 2017-08-030.10 N/AN/A

Calculated Parameters

mg/L164Hardness, Total (as CaCO3) N/A0.500 N/AN/A

-0.3Langelier Index 2017-08-10-5.0 N/AN/A

mg/L198Solids, Total Dissolved (calc) N/A1.00 N/AN/A

Particle Size Distribution

-Refer to 

Appendix

Refer to Appendix 2017-08-04N/AN/A

Total Metals

mg/L0.0054Aluminum, total 2017-08-040.0050 2017-08-03OG < 0.1

mg/L< 0.00010Antimony, total 2017-08-040.00010 2017-08-03MAC = 0.006

mg/L0.00073Arsenic, total 2017-08-040.00050 2017-08-03MAC = 0.01

mg/L0.0363Barium, total 2017-08-040.0050 2017-08-03MAC = 1

mg/L0.0125Boron, total 2017-08-040.0050 2017-08-03MAC = 5

mg/L0.000026Cadmium, total 2017-08-040.000010 2017-08-03MAC = 0.005

mg/L47.0Calcium, total 2017-08-040.20 2017-08-03N/A

mg/L0.00057Chromium, total 2017-08-040.00050 2017-08-03MAC = 0.05

mg/L< 0.00010Cobalt, total 2017-08-040.00010 2017-08-03N/A

mg/L0.00021Copper, total 2017-08-040.00020 2017-08-03AO   1

mg/L< 0.010Iron, total 2017-08-040.010 2017-08-03AO   0.3

mg/L< 0.00010Lead, total 2017-08-040.00010 2017-08-03MAC = 0.01

mg/L11.4Magnesium, total 2017-08-040.010 2017-08-03N/A

mg/L< 0.00020Manganese, total 2017-08-040.00020 2017-08-03AO   0.05

mg/L< 0.000010Mercury, total 2017-08-080.000010 2017-08-08MAC = 0.001
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

SAMPLE ANALYTICAL DATA

Burton Pumphouse Well #1 & #2

7080204

 Analyte Result / 

Recovery

Standard / 

Guideline

MRL / 

Limits 

Units Prepared Analyzed Notes

Sample ID: Well #1  (7080204-01)  [Water]  Sampled: 2017-08-01 06:36, Continued

Total Metals, Continued

mg/L0.00294Molybdenum, total 2017-08-040.00010 2017-08-03N/A

mg/L0.00022Nickel, total 2017-08-040.00020 2017-08-03N/A

mg/L2.56Potassium, total 2017-08-040.10 2017-08-03N/A

mg/L0.00135Selenium, total 2017-08-040.00050 2017-08-03MAC = 0.05

mg/L5.17Sodium, total 2017-08-040.10 2017-08-03AO   200

mg/L0.00221Uranium, total 2017-08-040.000020 2017-08-03MAC = 0.02

mg/L0.0075Zinc, total 2017-08-040.0040 2017-08-03AO   5

Microbiological Parameters

CFU/100 mL< 1Coliforms, Total 2017-08-021 N/AMAC = None 

Detected

CFU/100 mL< 1E. coli 2017-08-021 N/AMAC = None 

Detected

Sample ID: Well #2  (7080204-02)  [Water]  Sampled: 2017-08-01 06:53

Anions

mg/L3.42Chloride 2017-08-030.10 N/AAO   250

mg/L0.23Fluoride 2017-08-030.10 N/AMAC = 1.5

mg/L0.189Nitrate (as N) 2017-08-030.010 N/AMAC = 10

mg/L< 0.010Nitrite (as N) 2017-08-030.010 N/AMAC = 1

mg/L18.4Sulfate 2017-08-031.0 N/AAO   500

General Parameters

mg/L169Alkalinity, Total (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 2017-08-031.0 N/AN/A

mg/L169Alkalinity, Bicarbonate (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 2017-08-031.0 N/AN/A

mg/L< 0.50Carbon, Total Organic 2017-08-030.50 N/AN/A

CU< 5.0Colour, True 2017-08-035.0 N/AAO   15

µS/cm363Conductivity (EC) 2017-08-032.0 N/AN/A

mg/L< 0.0020Cyanide, Total 2017-08-040.0020 N/AMAC = 0.2

pH units7.84pH 2017-08-030.10 N/A HT27.0-10.5

mg/L< 0.20Tannin and Lignin 2017-08-090.20 2017-08-09N/A

°C24Temperature, at pH 2017-08-03N/A HT2N/A

NTU1.08Turbidity 2017-08-030.10 N/AOG < 0.1

% T99.7UV Transmittance @ 254nm 2017-08-030.10 N/AN/A

Calculated Parameters

mg/L168Hardness, Total (as CaCO3) N/A0.500 N/AN/A

-0.3Langelier Index 2017-08-10-5.0 N/AN/A

mg/L194Solids, Total Dissolved (calc) N/A1.00 N/AN/A

Particle Size Distribution

-Refer to 

Appendix

Refer to Appendix 2017-08-04N/AN/A
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

SAMPLE ANALYTICAL DATA

Burton Pumphouse Well #1 & #2

7080204

 Analyte Result / 

Recovery

Standard / 

Guideline

MRL / 

Limits 

Units Prepared Analyzed Notes

Sample ID: Well #2  (7080204-02)  [Water]  Sampled: 2017-08-01 06:53, Continued

Total Metals

mg/L< 0.0050Aluminum, total 2017-08-040.0050 2017-08-03OG < 0.1

mg/L< 0.00010Antimony, total 2017-08-040.00010 2017-08-03MAC = 0.006

mg/L0.00061Arsenic, total 2017-08-040.00050 2017-08-03MAC = 0.01

mg/L0.0369Barium, total 2017-08-040.0050 2017-08-03MAC = 1

mg/L0.0123Boron, total 2017-08-040.0050 2017-08-03MAC = 5

mg/L0.000026Cadmium, total 2017-08-040.000010 2017-08-03MAC = 0.005

mg/L48.8Calcium, total 2017-08-040.20 2017-08-03N/A

mg/L< 0.00050Chromium, total 2017-08-040.00050 2017-08-03MAC = 0.05

mg/L< 0.00010Cobalt, total 2017-08-040.00010 2017-08-03N/A

mg/L0.00022Copper, total 2017-08-040.00020 2017-08-03AO   1

mg/L0.010Iron, total 2017-08-040.010 2017-08-03AO   0.3

mg/L< 0.00010Lead, total 2017-08-040.00010 2017-08-03MAC = 0.01

mg/L11.3Magnesium, total 2017-08-040.010 2017-08-03N/A

mg/L0.00022Manganese, total 2017-08-040.00020 2017-08-03AO   0.05

mg/L< 0.000010Mercury, total 2017-08-080.000010 2017-08-08MAC = 0.001

mg/L0.00277Molybdenum, total 2017-08-040.00010 2017-08-03N/A

mg/L< 0.00020Nickel, total 2017-08-040.00020 2017-08-03N/A

mg/L2.58Potassium, total 2017-08-040.10 2017-08-03N/A

mg/L0.00220Selenium, total 2017-08-040.00050 2017-08-03MAC = 0.05

mg/L5.22Sodium, total 2017-08-040.10 2017-08-03AO   200

mg/L0.00245Uranium, total 2017-08-040.000020 2017-08-03MAC = 0.02

mg/L0.0070Zinc, total 2017-08-040.0040 2017-08-03AO   5

Microbiological Parameters

CFU/100 mL< 1Coliforms, Total 2017-08-021 N/AMAC = None 

Detected

CFU/100 mL< 1E. coli 2017-08-021 N/AMAC = None 

Detected

Sample / Analysis Qualifiers:

HT2 The 15 minute recommended holding time (from sampling to analysis) has been exceeded - field analysis is 

recommended.
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

APPENDIX 1: QUALITY CONTROL DATA

Burton Pumphouse Well #1 & #2

7080204

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared 

in �batches� and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

� Method Blank (Blk): Laboratory reagent water is carried through sample preparation and analysis steps. Method Blanks indicate 

that results are free from contamination, i.e. not biased high from sources such as the sample container or the laboratory 

environment

� Duplicate (Dup): Preparation and analysis of a replicate aliquot of a sample. Duplicates provide a measure of the analytical 

method�s precision, i.e. how reproducible a result is. Duplicates are only reported if they are associated with your sample data.

� Blank Spike (BS): A known amount of standard is carried through sample preparation and analysis steps. Blank Spikes, also 

known as laboratory control samples (LCS), are prepared from a different source of standard than used for the calibration. They 

ensure that the calibration is acceptable (i.e. not biased high or low) and also provide a measure of the analytical method�s 

accuracy (i.e. closeness of the result to a target value).

� Standard Reference Material (SRM): A material of similar matrix to the samples, externally certified for the parameter(s) listed. 

Standard Reference Materials ensure that the preparation steps in the method are adequate to achieve acceptable recoveries of 

the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10 samples. For all types of QC, the specified 

recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages and/or 

prescribed by the reference method.

 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Notes 

Anions,  Batch B7H0231

Blank (B7H0231-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

mg/LChloride < 0.10 0.10

mg/L< 0.10Fluoride 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

Blank (B7H0231-BLK2)  Prepared: 2017-08-03, Analyzed: 2017-08-03

mg/LChloride < 0.10 0.10

mg/L< 0.10Fluoride 0.10

mg/L< 0.010Nitrate (as N) 0.010

mg/L< 0.010Nitrite (as N) 0.010

mg/L< 1.0Sulfate 1.0

LCS (B7H0231-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

90-11099mg/LChloride 15.9 0.10 16.0

mg/L 88-108963.84Fluoride 0.10 4.00

mg/L 93-1081004.00Nitrate (as N) 0.010 4.00

mg/L 85-1141072.14Nitrite (as N) 0.010 2.00

mg/L 91-10910216.3Sulfate 1.0 16.0

LCS (B7H0231-BS2)  Prepared: 2017-08-03, Analyzed: 2017-08-03

90-110100mg/LChloride 15.9 0.10 16.0

mg/L 88-108983.91Fluoride 0.10 4.00

mg/L 93-1081064.24Nitrate (as N) 0.010 4.00

mg/L 85-1141072.14Nitrite (as N) 0.010 2.00

mg/L 91-1099915.9Sulfate 1.0 16.0

Duplicate (B7H0231-DUP1)  Prepared: 2017-08-03, Analyzed: 2017-08-03Source: 7080204-01

< 1mg/LChloride 2.872.84 100.10

mg/L0.26 0.28Fluoride 100.10

mg/L 20.191 0.187Nitrate (as N) 100.010

mg/L< 0.010 < 0.010Nitrite (as N) 60.010

mg/L < 118.1 18.1Sulfate 61.0
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PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

APPENDIX 1: QUALITY CONTROL DATA

Burton Pumphouse Well #1 & #2

7080204

 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Notes 

Anions,  Batch B7H0231, Continued

Matrix Spike (B7H0231-MS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03Source: 7080204-01

75-12598mg/LChloride 2.8718.5 0.10 16.0

mg/L 75-125964.13 0.28Fluoride 0.10 4.00

mg/L 75-1251044.33 0.187Nitrate (as N) 0.010 4.00

mg/L 80-1201052.10 < 0.010Nitrite (as N) 0.010 2.00

mg/L 75-12510034.1 18.1Sulfate 1.0 16.0

General Parameters,  Batch B7H0113

Blank (B7H0113-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

mg/LCarbon, Total Organic < 0.50 0.50

LCS (B7H0113-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

78-11695mg/LCarbon, Total Organic 9.46 0.50 10.0

General Parameters,  Batch B7H0196

Blank (B7H0196-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

NTUTurbidity < 0.10 0.10

LCS (B7H0196-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

90-11096NTUTurbidity 38.2 0.10 40.0

General Parameters,  Batch B7H0208

Blank (B7H0208-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

mg/LAlkalinity, Total (as CaCO3) < 1.0 1.0

mg/L< 1.0Alkalinity, Phenolphthalein (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Bicarbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Carbonate (as CaCO3) 1.0

mg/L< 1.0Alkalinity, Hydroxide (as CaCO3) 1.0

µS/cm< 2.0Conductivity (EC) 2.0

LCS (B7H0208-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

92-106100mg/LAlkalinity, Total (as CaCO3) 99.8 1.0 100

LCS (B7H0208-BS2)  Prepared: 2017-08-03, Analyzed: 2017-08-03

95-104101µS/cmConductivity (EC) 1420 2.0 1410

Reference (B7H0208-SRM1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

HT298-102100pH unitspH 7.00 0.10 7.00

General Parameters,  Batch B7H0209

Blank (B7H0209-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

CUColour, True < 5.0 5.0

LCS (B7H0209-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

85-115100CUColour, True 10 5.0 10.0

Duplicate (B7H0209-DUP1)  Prepared: 2017-08-03, Analyzed: 2017-08-03Source: 7080204-01

CUColour, True < 5.0< 5.0 155.0

General Parameters,  Batch B7H0229
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APPENDIX 1: QUALITY CONTROL DATA
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7080204

 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Notes 

General Parameters,  Batch B7H0229, Continued

Blank (B7H0229-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

% TUV Transmittance @ 254nm < 0.10 0.10

LCS (B7H0229-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-03

98-103102% TUV Transmittance @ 254nm 43.1 0.10 42.2

General Parameters,  Batch B7H0332

Blank (B7H0332-BLK1)  Prepared: 2017-08-04, Analyzed: 2017-08-04

mg/LCyanide, Total < 0.0020 0.0020

LCS (B7H0332-BS1)  Prepared: 2017-08-04, Analyzed: 2017-08-04

82-120101mg/LCyanide, Total 0.0202 0.0020 0.0200

LCS Dup (B7H0332-BSD1)  Prepared: 2017-08-04, Analyzed: 2017-08-04

182-120102mg/LCyanide, Total 0.0205 100.0020 0.0200

General Parameters,  Batch B7H0602

Blank (B7H0602-BLK1)  Prepared: 2017-08-09, Analyzed: 2017-08-09

mg/LTannin and Lignin < 0.20 0.20

Blank (B7H0602-BLK2)  Prepared: 2017-08-09, Analyzed: 2017-08-09

mg/LTannin and Lignin < 0.20 0.20

LCS (B7H0602-BS1)  Prepared: 2017-08-09, Analyzed: 2017-08-09

92-10397mg/LTannin and Lignin 4.85 0.20 5.00

LCS (B7H0602-BS2)  Prepared: 2017-08-09, Analyzed: 2017-08-09

92-10397mg/LTannin and Lignin 4.87 0.20 5.00

Microbiological Parameters,  Batch B7H0115

Blank (B7H0115-BLK1)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK2)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK3)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK4)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK5)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK6)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1
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 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Notes 

Microbiological Parameters,  Batch B7H0115, Continued

Blank (B7H0115-BLK7)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK8)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLK9)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLKA)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLKB)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Blank (B7H0115-BLKC)  Prepared: 2017-08-02, Analyzed: 2017-08-02

CFU/100 mLColiforms, Total < 1 1

CFU/100 mL< 1E. coli 1

Total Metals,  Batch B7H0295

Blank (B7H0295-BLK1)  Prepared: 2017-08-03, Analyzed: 2017-08-04

mg/LAluminum, total < 0.0050 0.0050

mg/L< 0.00010Antimony, total 0.00010

mg/L< 0.00050Arsenic, total 0.00050

mg/L< 0.0050Barium, total 0.0050

mg/L< 0.0050Boron, total 0.0050

mg/L< 0.000010Cadmium, total 0.000010

mg/L< 0.20Calcium, total 0.20

mg/L< 0.00050Chromium, total 0.00050

mg/L< 0.00010Cobalt, total 0.00010

mg/L< 0.00020Copper, total 0.00020

mg/L< 0.010Iron, total 0.010

mg/L< 0.00010Lead, total 0.00010

mg/L< 0.010Magnesium, total 0.010

mg/L< 0.00020Manganese, total 0.00020

mg/L< 0.00010Molybdenum, total 0.00010

mg/L< 0.00020Nickel, total 0.00020

mg/L< 0.10Potassium, total 0.10

mg/L< 0.00050Selenium, total 0.00050

mg/L< 0.10Sodium, total 0.10

mg/L< 0.000020Uranium, total 0.000020

mg/L< 0.0040Zinc, total 0.0040

LCS (B7H0295-BS1)  Prepared: 2017-08-03, Analyzed: 2017-08-04

80-120112mg/LAluminum, total 0.0225 0.0050 0.0200

mg/L 80-120980.0197Antimony, total 0.00010 0.0200

mg/L 80-120960.0193Arsenic, total 0.00050 0.0200

mg/L 80-120930.0187Barium, total 0.0050 0.0200

mg/L 80-1201140.0229Boron, total 0.0050 0.0200

mg/L 80-1201000.0201Cadmium, total 0.000010 0.0200

mg/L 80-1201002.00Calcium, total 0.20 2.00

mg/L 80-120970.0193Chromium, total 0.00050 0.0200
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REPORTED TO

PROJECT

Regional District of Central Kootenay - Nelson WORK ORDER

REPORTED 2017-08-21

APPENDIX 1: QUALITY CONTROL DATA

Burton Pumphouse Well #1 & #2

7080204

 Analyte Result MRL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Notes 

Total Metals,  Batch B7H0295, Continued

LCS (B7H0295-BS1), Continued  Prepared: 2017-08-03, Analyzed: 2017-08-04

mg/L 80-120980.0197Cobalt, total 0.00010 0.0200

mg/L 80-1201030.0206Copper, total 0.00020 0.0200

mg/L 80-120941.89Iron, total 0.010 2.00

mg/L 80-120980.0197Lead, total 0.00010 0.0200

mg/L 80-120961.91Magnesium, total 0.010 2.00

mg/L 80-120960.0192Manganese, total 0.00020 0.0200

mg/L 80-120910.0182Molybdenum, total 0.00010 0.0200

mg/L 80-120980.0196Nickel, total 0.00020 0.0200

mg/L 80-120911.83Potassium, total 0.10 2.00

mg/L 80-1201090.0218Selenium, total 0.00050 0.0200

mg/L 80-120821.96Sodium, total 0.10 2.40

mg/L 80-120990.0199Uranium, total 0.000020 0.0200

mg/L 80-1201090.0217Zinc, total 0.0040 0.0200

Reference (B7H0295-SRM1)  Prepared: 2017-08-03, Analyzed: 2017-08-04

81-12995mg/LAluminum, total 0.287 0.0050 0.303

mg/L 88-1141000.0511Antimony, total 0.00010 0.0511

mg/L 88-114990.116Arsenic, total 0.00050 0.118

mg/L 72-104920.757Barium, total 0.0050 0.823

mg/L 75-1211033.56Boron, total 0.0050 3.45

mg/L 89-1111010.0500Cadmium, total 0.000010 0.0495

mg/L 86-1219210.6Calcium, total 0.20 11.6

mg/L 89-114980.244Chromium, total 0.00050 0.250

mg/L 91-1131020.0384Cobalt, total 0.00010 0.0377

mg/L 91-1151040.506Copper, total 0.00020 0.486

mg/L 77-124970.475Iron, total 0.010 0.488

mg/L 92-113960.195Lead, total 0.00010 0.204

mg/L 78-120973.68Magnesium, total 0.010 3.79

mg/L 90-114950.103Manganese, total 0.00020 0.109

mg/L 90-111960.190Molybdenum, total 0.00010 0.198

mg/L 90-111990.247Nickel, total 0.00020 0.249

mg/L 84-113936.69Potassium, total 0.10 7.21

mg/L 85-1151080.131Selenium, total 0.00050 0.121

mg/L 82-123957.19Sodium, total 0.10 7.54

mg/L 85-120970.0296Uranium, total 0.000020 0.0306

mg/L 85-1111002.48Zinc, total 0.0040 2.49

Total Metals,  Batch B7H0491

Blank (B7H0491-BLK1)  Prepared: 2017-08-08, Analyzed: 2017-08-08

mg/LMercury, total < 0.000010 0.000010

Blank (B7H0491-BLK2)  Prepared: 2017-08-08, Analyzed: 2017-08-08

mg/LMercury, total < 0.000010 0.000010

Reference (B7H0491-SRM1)  Prepared: 2017-08-08, Analyzed: 2017-08-08

70-13095mg/LMercury, total 0.00467 0.000010 0.00489

Reference (B7H0491-SRM2)  Prepared: 2017-08-08, Analyzed: 2017-08-08

70-13094mg/LMercury, total 0.00461 0.000010 0.00489

QC Qualifiers:

HT2 The 15 minute recommended holding time (from sampling to analysis) has been exceeded - field analysis is 

recommended.
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REPORTED TO Regional District of Central Kootenay - Nelson

Nelson, BC  V1L 5R4

Authorized By:

#110 4011 Viking Way Richmond, BC  V6V 2K9  |  #102 3677 Highway 97N Kelowna, BC  V1X 5C3  |  17225 109 Avenue  Edmonton, AB  T5S 1H7

1-888-311-8846 |  www.caro.ca

Box 590 - 202 Lakeside Drive

Junior Account Manager

Alana Crump

CERTIFICATE OF ANALYSIS

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and 

healthier place. Through our clients' projects we become an essential element for a better world. We employ methods 

conducted in accordance with recognized professional standards using accepted testing methodologies and quality 

control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO 

17025:2005 for specific tests listed in the scope of accreditation approved by CALA. 

Big Picture Sidekicks

You know that the sample you collected after 

snowshoeing to site, digging 5 meters, and 

racing to get it on a plane so you can submit it 

to the lab for time sensitive results needed to 

make important and expensive decisions 

(whew) is VERY important. We know that too.

We've Got Chemistry

It�s simple. We figure the more you 

enjoy working with our fun and 

engaged team members; the more 

likely you are to give us continued 

opportunities to support you.

Ahead of the Curve

T h r o u g h  r e s e a r c h ,  r e g u l a t i o n 

knowledge, and instrumentation, we 

are your analytical centre for the 

technica l  knowledge you need, 

BEFORE you need it, so you can stay 

up to date and in the know.

ATTENTION Alex Divakovski

PO NUMBER RDCK- Nelson

PROJECT Burton Pumphouse Well #1 & #2

RECEIVED / TEMP 2019-10-11 09:25 /  2°C

REPORTED 2019-10-21 14:15

PROJECT INFO Burton Wells GARP Assessment COC NUMBER No Number

WORK ORDER 9101372

If you have any questions or concerns, please contact me at acrump@caro.ca
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REPORTED TO Regional District of Central Kootenay - Nelson

REPORTED 2019-10-21 14:15

TEST RESULTS

PROJECT Burton Pumphouse Well #1 & #2

WORK ORDER 9101372

 Analyte   Result Guideline    RL Units Analyzed Qualifier

Well #1 (9101372-01) | Matrix: Water | Sampled: 2019-10-09

General Parameters

mg/L< 0.050Nitrogen, Total Kjeldahl 2019-10-170.050N/A

mg/L0.0053Phosphorus, Total (as P) 2019-10-180.0020N/A

Well #2 (9101372-02) | Matrix: Water | Sampled: 2019-10-09

General Parameters

mg/L0.252Nitrogen, Total Kjeldahl 2019-10-170.050N/A

mg/L0.0037Phosphorus, Total (as P) 2019-10-180.0020N/A
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REPORTED TO Regional District of Central Kootenay - Nelson

REPORTED 2019-10-21 14:15

APPENDIX 1: SUPPORTING INFORMATION

PROJECT Burton Pumphouse Well #1 & #2

WORK ORDER 9101372

Technique LocationAnalysis Description Method Ref.

Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* 

(2017)

Block Digestion and Flow Injection Analysis Kelowna

Phosphorus, Total in Water SM 4500-P B.5* (2011) 

/ SM 4500-P F (2017)

Persulfate Digestion / Automated Colorimetry (Ascorbic Acid) Kelowna

Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method

Glossary of Terms:

RL   Reporting Limit (default)

Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors<

Milligrams per litremg/L

SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

Guidelines Referenced in this Report:

Guidelines for Canadian Drinking Water Quality (Health Canada, Feb 2017)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

The results in this report apply to the samples analyzed in accordance with the Chain of Custody document. This 

analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting directly or 

indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis.  Samples will be 

disposed of 30 days after the test report has been issued unless otherwise agreed to in writing. 

Results in Bold indicate values that are above CARO's method reporting limits.  Any results that are above regulatory 

limits are highlighted red.  Please note that results will only be highlighted red if the regulatory limits are included on the 

CARO report.  Any Bold and/or highlighted results do not take into account method uncertainty.  If you would like method 

uncertainty or regulatory limits to be included on your report, please contact your Account Manager:acrump@caro.ca

General Comments:
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REPORTED TO Regional District of Central Kootenay - Nelson

REPORTED 2019-10-21 14:15

APPENDIX 2: QUALITY CONTROL RESULTS

PROJECT Burton Pumphouse Well #1 & #2

WORK ORDER 9101372

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared 

in �batches� and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

� Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method 

blank results are used to assess contamination from the laboratory environment and reagents.

� Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire 

analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

� Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, a l so 

referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

� Matrix Spike (MS): A second aliquot of sample is fortified with with a known concentration of target analytes and carried through 

the entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

� Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed. 

Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the 

specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages 

and/or prescribed by the reference method.

 Analyte Result RL Units
Spike 

Level

Source 

Result
% REC

REC 

Limit
% RPD

RPD 

Limit
Qualifier

General Parameters,  Batch B9J1489

Blank (B9J1489-BLK1)  Prepared: 2019-10-16, Analyzed: 2019-10-17

mg/LNitrogen, Total Kjeldahl < 0.050 0.050

Blank (B9J1489-BLK2)  Prepared: 2019-10-16, Analyzed: 2019-10-17

mg/LNitrogen, Total Kjeldahl < 0.050 0.050

LCS (B9J1489-BS1)  Prepared: 2019-10-16, Analyzed: 2019-10-17

85-115108mg/LNitrogen, Total Kjeldahl 1.08 0.050 1.00

LCS (B9J1489-BS2)  Prepared: 2019-10-16, Analyzed: 2019-10-17

85-115103mg/LNitrogen, Total Kjeldahl 1.03 0.050 1.00

General Parameters,  Batch B9J1719

Blank (B9J1719-BLK1)  Prepared: 2019-10-18, Analyzed: 2019-10-18

mg/LPhosphorus, Total (as P) < 0.0020 0.0020

LCS (B9J1719-BS1)  Prepared: 2019-10-18, Analyzed: 2019-10-18

85-115101mg/LPhosphorus, Total (as P) 0.101 0.0020 0.100

Page 4 of 4Rev 2017-11-07 Caring About Results, Obviously. Page 4 of 4



Burton Adverse Bacteriological Sample Summary

Sample Date Sample Location Parameter Exceeded cfu/100 mL

22 Sep 2011 Fecal Coliform 82

09 May 2013 Total Coliform 1

20 Aug 2013 Burton Main Road Total Coliform 82

20 Aug 2013 Burton Main Road E.coli 4

23 Aug 2013 Burton Main Rd (prior to chlorination) Total Coliform 160

23 Aug 2013 Burton Main Rd (prior to chlorination) E.coli 6

24 Aug 2013 Burton Reservoir (prior to chlorination) Total Coliform 360

24 Aug 2013 Burton Reservoir (prior to chlorination) E.coli 16

24 Sep 2013 Burton Main Road Total Coliform Background growth with coliforms

24 Sep 2013 Burton Main Road None Background growth

08 Oct 2013 Total Coliform 1

29 Oct 2013 Burton Main Road Total Coliform 7

05 Nov 2013 Burton Main Road None Background growth

29 Apr 2014 Burton Main Road Total Coliform 1

06 May 2014 Burton Crossroad - Ball field - Stn 1 Total Coliform 1

16 Aug 2016 Burton Main Road Total Coliform 17

16 Aug 2016 Burton Main Road E.coli 1

30 Aug 2016 Burton Crossroad - Ball field - Stn 1 Total Coliform 20

30 Aug 2016 Burton Crossroad - Ball field - Stn 1 E.coli 1

28 Nov 2016 Burton Crossroad - Ball field - Stn 1 Total Coliform 1

28 Nov 2016 Burton Crossroad - Ball field - Stn 1 Total Coliform 1

28 Nov 2016 Burton Crossroad - Ball field - Stn 1 E.coli 1

10 Oct 2018 Burton Crossroad - Ball field - Stn 1 Total Coliform 2

11 Oct 2018 Burton Main Road - Stn 2 Total Coliform 4

04 Sep 2019 Burton Main Raod Stn 2 Total Coliform 1

Drinking Water Regulation Schedule A

Parameter Standard

Fecal coliform bacteria No detectable fecal coliform bacteria per 100 ml.

Escherichia coli No detectable Escherichia coli  per 100 ml.
Total coliform bacteria 

  (a) 1 sample in a 30 day period 

  (b) more than 1 sample in a 30 day period

No detectable total coliform bacteria per 100 ml.

At least 90% of samples have no detectable total 

coliform bacteria per 100 ml and no sample has more 

than 10 total coliform bacteria per 100 ml.
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REGIONAL DISTRICT OF CENTRAL KOOTENAY 

Committee Report 
 
Date of Report: August 3, 2017 
Date & Type of Meeting: August 16, 2017 Rural Affairs Committee 
Author: Jason McDiarmid, Manager of Utility Services 
Subject: BURTON WATER QUALITY ACTION PLAN 
File: 5700-BUR-04 

 
 
SECTION 1:  EXECUTIVE SUMMARY 
The purpose of this report is to gain approval from the Board of Directors for a water quality action plan 
for the Burton water system. 

SECTION 2:  BACKGROUND  / ANALYSIS 
The Burton Water System was constructed in 1966 and was operated by BC Hydro until it was transferred 
to the Regional District of Central Kootenay in 2011. Since 1998, the water source for Burton have been 
two groundwater wells on Lower McCormick Road. Water is delivered to the distribution system and the 
water storage reservoir without treatment. 

Burton water customers have been subject to a number of Water Quality Advisories and Boil Water 
Notices due to the occasional re-occurring presence of total coliform bacteria and low levels of 
Escherichia coli bacteria in water sample test results. System upgrades and operational changes in recent 
years have resulted in less frequent and severe adverse sample results but staff has not definitively 
identified the potential source of the bacteria.  

Water samples were taken from the distribution system more frequently than from the wells in the past. 
All adverse samples have been from the distribution system and none from the wells. Adverse sample 
results trigger immediate system disinfection and flushing therefore follow up sampling does not help 
identify the potential source of bacteria. Staff have since increased the sampling frequency and locations, 
and the wells are now sampled at the same time as the distribution system. 

The Regional District hosted a community meeting in Burton on March 28, 2017, where background 
information on water quality was provided and disinfection options were presented. It was clear to staff 
that any option involving chlorine disinfection would not be supported by the community. 

Regional District staff feels that the potential health risk warrants implementation of permanent chlorine 
disinfection in Burton, however; the staff recommends a water quality plan that represents a compromise 
between mitigating potential health risks, compliance with existing regulations and standards, and 
potential customer concerns about chlorination. The recommended water quality action plan for Burton 
is as follows: 

1) Issue a long term Water Quality Advisory for Burton that can be eventually removed if there is a 
satisfactory history of good water sampling results. 

2) Public facilities such as the campground, school, community center, food and beverage 
establishments, and the future senior’s facility will be encouraged to install their own onsite 



Burton Water Quality Action Plan 
August 16, 2017  Page 2 

 
 

water disinfection systems. 

3) The water system will be flushed more frequently in areas where water consumption might be 
low. 

4) The school and campground will be encouraged to flush and disinfect their water systems when 
not used for extended periods of time. 

5) Continue with more frequent bacteriological water sampling. The Regional District is currently 
sampling from the wells, two distribution locations and the water storage reservoir on a weekly 
basis. 

6) Consumption level chlorination will be added to the Burton water system for a minimum two 
week period, twice annually. 

It is hoped that chlorination twice a year will help clean and disinfect the distribution system. Ultraviolet 
(UV) disinfection was considered at the wells; however, UV does not provide disinfection downstream of 
the UV reactors and would only be effective if the source of bacteria was from the ground water wells. UV 
might be considered in the future if there are any future adverse water sample results from the wells. 

Regional District staff do not feel that two short periods of consumptive level chlorination a year is 
unreasonable. Notice will be provided and any customers with an aversion to chlorine can drink bottled 
water or provide their own carbon filters to remove the chlorine. If we do not implement a plan of action 
or if ongoing water sampling in Burton does not comply with Schedule A of the Drinking Water Protection 
Regulation, the Regional District and Interior Health might ultimately require the issuance of a Boil Water 
Notice until permanent disinfection is implemented. Issuance of a Boil Water Notice could impact 
business and development. The proposed Water Quality Advisory does not impact potential development 
or business to the extent of a Boil Water Notice. 

See attached July 20, 2017 Burton Water Quality and Disinfection Recommendation customer letter, and 
March 28, 2017 Water Quality & Disinfection Options Community Meeting handout for additional 
information. 

SECTION 3:  DETAILED ANALYSIS 
a. Financial Considerations – Cost and Resource Allocations: 

Included in Financial Plan: ☒ YES ☐ NO Financial Plan Amendment: ☐ YES ☒ NO 
Debt Bylaw Required:  ☐ YES ☒ NO Public/Gov’t Approvals req’d: ☒ YES ☐ NO 
The cost associated with implementation of chlorination twice a year is minimal. An emergency 
chlorinator has already been installed in Burton for use when bacteria are present in water sample test 
results. 

The Regional District is already sampling more frequently in Burton. Interior Health has agreed to pay for 
increased sample testing on a temporary basis but potentially the water system might have to pay for 
some of the testing in the future. 

There would be a small increase in operation and maintenance costs associated with increased flushing 
activities but this should be offset by a reduction in costs associated with response to adverse water 
quality events. 
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b. Legislative Considerations (Applicable Policies and/or Bylaws): 
Historical Burton bacteriological test results are not in compliance with potability requirements set out in 
Schedule A of the Drinking Water Protection Regulation. The Regional District has been informed by 
Interior Health that ongoing noncompliance with the bacteriological standard, Schedule A of the Drinking 
Water Protection Regulation, usually means the water should not be considered potable and a Boil Water 
Notice is required. In addition, Interior Health has indicated that Water Quality Advisories or Boil Water 
Notices should not be considered permanent as water quality upgrades should ultimately be made.  

If water quality does not improve, Interior Health may require a Ground Water at Risk of Containing 
Pathogens (GARP) assessment. This is a detailed, expensive assessment that would review whether or not 
the wells are at risk of containing pathogens. Some risk factors include proximity to surface water, septic 
systems and other potential sources of contamination. If found to be at risk, a minimum requirement of 
permanent disinfection could be expected. 

c. Environmental Considerations: 
None 

d. Social Considerations: 
Water quality in Burton currently presents a periodic and reoccurring public health risk and liability to the 
Regional District. Residents would be expected to be aware of the risks but new residents or visitors to 
the community are likely to not be aware of the potential health risks unless a permanent Water Quality 
Advisory is issued.  

During past Boil Water Notices a couple of visitors staying at the campground immediately before 
issuance of a Boil Water Notice reported getting sick. 

e. Economic Considerations: 
Periodic and a potential permanent Boil Water Notice would impact development and business. The 
proposed Water Quality Advisory should have a lesser impact. 

f. Communication Considerations: 
Signage will be installed to inform residents and visitors that the water system is under a Water Quality 
Advisory. 

Regular reminders of the Water Quality Advisory will be issued to customers. 

Owners of public facilities will be encouraged to install their own disinfection systems and Staff can 
provide information on potential options. 

Customers will be notified prior to annual chlorination and unidirectional flushing events. 

g. Staffing/Departmental Workplan Considerations: 
Additional staff time associated with water quality action plan implementation should be offset by staff 
time savings associated with responding to adverse water sample results. 

h. Board Strategic Plan/Priorities Considerations: 
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Water Protection is a Board strategic priority. 

SECTION 4:  OPTIONS & PROS / CONS 
Option 1 – Recommended Water Quality Action Plan 

Pro –  Should result in less frequent and less severe adverse water sample results. 
Pro –  Issuance of a long term Water Quality Advisory will increase resident and visitor awareness of 

potential health risks. 
Pro –  Customers with an aversion to chlorination would be supplied with consumptive level 

chlorination for short periods only a few times a year. 
Con – Some public health risk is likely to remain. 
Con – Some potential liability to Regional District is likely to remain. 
 
Option 2 – Implement Permanent Chlorine Disinfection 

Pro –  Public health risk and potential liability to the Regional District would be mitigated. 
Con – Not likely to be supported by the majority of the community. 
 
Option 3 – Do Nothing 

Pro –  Customers with an aversion to chlorination would continue to not have chlorinated water. 
Con –  Continued re-occurring health risk could result in residents and visitors becoming ill from drinking 

the water. 
Con – The Regional District could be found liable for any illness or death. 
Con – If a Water Quality Advisory is not issued, it is likely that some people consuming the water would 

not be aware of potential health risks. 
Con – Continued adverse bacteriological samples could result in the issuance of a Boil Water Notice 

until permanent disinfection is implemented. A Boil Water Notice would impact development and 
business. 

 
SECTION 5:  RECOMMENDATION(S) 
That the Regional District Board of Directors direct Staff to implement the following water quality action 
plan for the Burton Water System: 

1) Issue a long term Water Quality Advisory for Burton that can be eventually removed if there is a 
satisfactory history of good water sampling results. 

2) Public facilities such as the campground, school, community center, food and beverage 
establishments, and the future senior’s facility will be encouraged to install their own onsite 
water disinfection systems. 

3) The water system will be flushed more frequently in areas where water consumption might be 
low. 

4) The school and campground will be encouraged to flush and disinfect their water systems when 
not used for extended periods of time. 

5) Continue with more frequent bacteriological water sampling. The Regional District is currently 
sampling from the wells, two distribution locations and the water storage reservoir on a weekly 



Burton Water Quality Action Plan 
August 16, 2017  Page 5 

 
 

basis. 

6) Consumption level chlorination will be added to the Burton water system for a minimum two 
week period, twice annually. 

Respectfully submitted, 
 
 
 
Signature: 
 
Name:  Jason McDiarmid, Manager of Utility Services 
 
CONCURRENCE Initials: 
General Manager of Environmental Services 
Chief Administrative Officer 
Choose an item. 
 
 
ATTACHMENTS: 
Attachment A – July 20, 2017 Burton Water Quality and Disinfection Recommendation customer letter 
Attachment B – March 28, 2017 Water Quality & Disinfection Options Community Meeting handout 
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General Arrangement of Wells 
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Appendix D 

Well Drill Reports  

















Appendix E 

Golder/Kala Reports  































































































Appendix F 

Site Photos  



  
Onsite Diesel Generator  ULC Rating for Generator  

  
Well Head #1  Well Head #2  



  
Fenced Enclosure for Well Heads  Well Pump House 
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