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Context Report: supporting installation of groundwater monitoring wells 
in Hullcar Aquifer 103 

This context paper was prepared by the Ministry of Environment and Climate Change Strategy (ENV) 
and Ministry of Forest Lands and Natural Resources Operations and Rural Development (FLNRORD), 
and Ministry of Agriculture in collaboration with Splatsin, and is intended to accompany the report 
which follows, regarding the installation of new groundwater monitoring wells in Aquifer 103 in the 
Hullcar (Clacahl) Valley.  

The new wells will support long-term monitoring in the Hullcar Valley and are distinct from Provincial 
Observation Wells and the Ambient Groundwater Quality Monitoring Network.  Installation of these 
monitoring wells is expected to provide further information and broader understanding of groundwater 
resources, dynamics and recovery.   

FLNRORD contracted the drilling of three shallow groundwater monitoring wells in Aquifer 103 in late 
March 2019 at the following locations (see Appendix A in report for a map): 

− Monitoring Well 1 at Hullcar Road between Clcahl Road and Salmon River Road (MW1)
− Monitoring Well 2 at Matheson Road east of Hullcar Road (MW2)
− Monitoring Well 3 at Parkinson Road near Parkinson Lake (MW3)

The purpose of the wells is to 
monitor seasonal 
groundwater level 
fluctuations and to sample 
shallow groundwater quality.  
It is important to note that 
the well screens of the new 
wells – the area where water 
enters the well – are installed 
to ensure water samples are 
taken at the upper surface of 
the groundwater table.  This is 
very similar to the manner in 
which monitoring wells were 
constructed to comply with 
the Orders issued by ENV in 
2016 under the Environmental 
Management Act.  In contrast, 
domestic supply wells 
typically source water from 
deeper portions of the aquifer 
(~6m below the water table).    

Figure 1 Schematic of differences between shallow monitoring wells and typical domestic 
supply wells. 
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The single set of groundwater elevation measurements taken at the new wells, during spring melt in late 
March, suggest that a groundwater flow divide1 exists in the area of Monitoring Well 2 (near 
intersection of Hullcar and Matheson Roads).  Groundwater levels are being monitored throughout the 
year to determine seasonal variations in groundwater levels and flow across the aquifer. 

Groundwater quality sampling results indicated that anthropogenic impacts to shallow groundwater are 
present in these areas.  Nitrate concentrations at the top of the aquifer were reported by the laboratory 
as 19.0, 12.4, and 10.7 mg/L2 at Monitoring Well 1, Monitoring Well 2, and Monitoring Well 3, 
respectively.  Although these nitrate concentrations are greater than the Health Canada Maximum 
Acceptable Concentration for nitrate in drinking water (10 mg/L), the majority of Provincial monitoring 
data for the Hullcar area indicates decreased or non-detectable concentrations at greater depths. 

Within the Province’s Ambient Groundwater Quality Monitoring Network, approximately 10 
groundwater users in the Hullcar valley have their wells sampled on an annual basis to determine the 
drinking water quality in domestic supply wells (FLNRORD, 2016).  Results of monitoring under this 
program are stored in the Province’s Environmental Monitoring System.  Fall 2018 results from 9 wells 
sampled as part of this Program indicate all but one well met the Health Canada Maximum Acceptable 
Concentration (Health Canada, 2019) for nitrate in drinking water (10 mg/L).  The majority of the wells 
sampled report nitrate concentrations less than 0.3 mg/L, and four were below laboratory detection 
limits (0.015 mg/L)  These positive results are consistent with the broad range of publically available 
monitoring data ongoing in the Valley.   

Splatsin drinking water wells located in the western arm of Hullcar Valley, near Monitoring Wells 1 and 
2, are sampled on a routine basis.  A subset of 11 wells in this area were investigated under Splatsin’s 
Aquifer Protection Plan (WWAL 2018).  Of these wells, 3 were tentatively identified as completed in a 
bedrock aquifer (Aquifer 355) and 2 have had nitrate concentrations above 3 mg/L.  The remaining 8 
wells are suspected as being completed in unconsolidated deposits (Aquifer 102 or 103) and at least 3 
have had elevated nitrates (> 3 mg/L).  Two wells of unknown completion have also reported high 
nitrates.  Five wells in all have had nitrate at or above the drinking water quality guideline (10 mg/L) 
(WWAL 2018).  

Land use near the three monitoring wells is agricultural in all directions.  The Ministry of Agriculture is 
working with producers to measure their post-harvest soil nitrate levels, an indicator of the potential 
amount of excess nitrogen applied to crops.  Some producers are getting advice to use these 
measurements from a qualified professional, to fine-tune their estimates of agronomic nitrogen rates. 
These actions are consistent with the recommendations of the previous technical report (Golder 2017) 
commissioned by the Province of British Columbia. 

Some amount of residual soil nitrate can be expected even if excess nitrogen is not applied.  
Implementation of these beneficial management practices will reduce the leakage of nitrate from 
shallow soils to the underlying aquifer, but leakage cannot be fully eliminated.  Work that resulted from 
Pollution Prevention Orders suggests that the nitrate reaching the aquifer at this time may be a legacy of 
historical over-application of manure nitrogen.   

1 A groundwater flow divide is an area of elevated groundwater levels that separates two groundwater drainage 
basins. 
2 mg/L = milligrams of nitrate-nitrogen per litre of water 
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If producers continue to minimize excess nitrogen applications and apply beneficial management 
practices, the water recharging the aquifer should contain less nitrate over time (many years). Long-
term monitoring programs will provide further insight on the effectiveness of balancing crop demand 
with nitrogen application.  Point-of-Entry drinking water systems were funded by the Province of British 
Columbia and have been recently installed in affected Splatsin homes to provide a source of clean, safe 
drinking water.     

The Province of British Columbia is committed to working with groundwater users in the Hullcar Valley 
to source clean drinking water and protect groundwater resources.  Enhanced long-term monitoring is a 
critical aspect of this work and is currently in the planning stages.  A new approach to water governance 
and management is being explored by Splatsin and the Ministry of Environment and Climate Change 
Strategy for the Clacahl (Hullcar) Valley (and as recommended in the Hullcar Aquifer Response Plan).  
Both governments are committed to strengthening their relationship through implementation of the 
United Nations Declaration on the Rights of Indigenous Peoples.  

For more information on the Hullcar Valley, please see: 
https://www2.gov.bc.ca/gov/content/environment/air-land-water/site-permitting-compliance/hullcar-
aquifer. 
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Project Background 
At the request of the Ministry of Environment and Climate Change Strategy (the Province) Western 
Water Associates Ltd. (WWAL) completed a monitoring well installation and sampling program within 
the Township of Spallumcheen Right – of – way (ROW). The monitoring wells were installed to further 
characterize the Hullcar Aquifer (provincially mapped aquifer 103) and monitor groundwater levels as well 
as water quality within the aquifer. The location and extent of Aquifer 103 are shown on attached Drawing 
1.  

Scope of Services  
As part of the monitoring well installation, WWAL completed the following work program which includes 
works requested in ITQGS19JHQ207:  

• Developed a site-specific health and safety plan;
• Sited well locations based on general locations chosen by the Province;
• Submitted a BC OneCall to determine the location of underground utilities near the drilling

locations;
• Coordinated with a utility locate contractor to screen for potential buried utilities where

suspected;
• Obtained permits from the Township of Spallumcheen required to conduct work within Township

of Spallumcheen ROWs;
• Oversaw the drilling of four boreholes completed as monitoring wells;
• Consulted with the Province on well completion depths, well completion methods, screen lengths

and duration of well development;
• Developed newly installed monitoring wells;
• Collected groundwater samples from three newly installed monitoring wells;
• Coordinated with a survey contractor to survey newly installed wells for relative elevation (April

1, 2019);
• Submitted groundwater samples to an accredited laboratory following standard chain of custody

procedures;
• Uploaded water quality results to the Provincial Environmental Monitoring System; and
• Completed this report summarizing the results of the monitoring well installation program. As

the focus of the WWAL-Province contract was on completing well installation and reporting on
an accelerated timeline, this report does not interpret the results within the wider context of
managing and/or investigating the Aquifer 103 system.

• In addition to the required scope of work, WWAL coordinated for a survey of the newly installed
wells.

Field Methods 

Borehole Advancement, Monitoring Well Installation and Well Development 
Three boreholes were advanced between March 19 and March 20, 2019 utilizing a Becker hammer drill 
rig (air-percussion hammer) operated by Uniwide Drilling Ltd. under the supervision of Warren Grafton, 
P.Geo. of WWAL. Borehole locations were selected in consultation with the Province as noted above.

http://www.westernwater.ca/
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We classified lithology encountered during drilling according to soil type, structure and colour, as well as 
water-bearing characteristics. Groundwater (saturated materials) was encountered at depths ranging from 
approximately 2.4 m to 9.4 m below ground surface (bgs). 

All three boreholes were completed as groundwater monitoring wells referred herein as MW19-01A, 
MW19-02 and MW19-03. The locations of the monitoring wells are shown on Drawing 2. The monitoring 
wells were completed in compliance with well construction standards outlined in the B.C Water 
Sustainability Act, Groundwater Protection Regulation (Province of British Columbia, 2016). Well drilling 
was completed with 170 mm (6.7 inch) casing to the final completion depth at each borehole location. A 
6.1 m (20 ft) long, 76 mm (3 inch) diameter, 10 slot Schedule 40 PVC screen was installed in each of the 
boreholes completed with solid 76 mm (3 inch) diameter Schedule 40 PVC pipe to approximately 0.8 m 
above ground surface.  

Uniwide lowered the well screens and solid PVC into the drill casing after the final completion depths 
were reached in each borehole. Heaving sands occurred to varying degrees in all three boreholes during 
drilling, resulting in the annuli between the drill casing and PVC pipe filling with formation sand to 
approximately 1 m below the top of the well screens during removal of the drill casing. Above the heaving 
sand the annuli between the formation and the PVC pipe were backfilled with filter sand to depths of 
approximately 0.9 m, 0.6 m and 0.3 m above the top of the well screen in MW19-01, MW19-02 and 
MW19-03 respectively. The remainder of the annuli were backfilled with bentonite to ground surface. 
The drill casing was slowly removed while backfilling the annuli between the formation and the PVC pipe 
to ensure that the annuli were properly filled, and adequate surface seals were created. All wells were 
capped with a J-plug and completed at surface with a steel stick-up well protector that were lightly 
cemented into the ground. 

WWAL developed the monitoring wells with Waterra High Density Polyethylene (HDPE) tubing with a 
Waterra footvalve attached to the bottom of the tubing until at least twelve well volumes were removed, 
and water ran relatively clear. New tubing and a new footvalve were used to develop each of the wells. 

Following development of MW19-01, fine sand was found to have entered the screen to approximately 1 
m below the static water level. WWAL does not believe the screen is damaged and the water level 
information collected is considered representative of aquifer conditions. However, long term monitoring 
may not be possible if the groundwater level decreases significantly. In discussion with the Province, 
WWAL elected to drill a second well adjacent to the first using pre-pack filter screens. The 2 inch PVC 
monitoring well was installed April 8, 2019 by On the Mark Drilling under the supervision of WWAL 
Environmental Scientist Rachel Andreychuk and was subsequently named MW19-01B. MW19-01A was 
left in place and following development MW19-01B was found to be sand free. 

Lithology encountered during drilling and monitoring well installation details are shown in the attached 
monitoring well logs (Appendix A). Borehole locations are shown on Drawing 2. 

Groundwater Monitoring and Sample Collection 
Following development, the wells were left to stabilize overnight before initial sampling the following day. 
All three newly installed wells were monitored for depth to groundwater and depth to bottom relative 
to the top of the well casing with a water level indicator probe on March 21 and 22, 2019 by Warren 

http://www.westernwater.ca/
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Grafton of WWAL. The water level indicator probe was rinsed with a solution of Alconox and de-ionized 
water between measurements to minimize potential cross-contamination.  

On March 22, 2019 groundwater samples were collected by Warren Grafton of WWAL at MW19-1, 
MW19-2 and MW19-3 using provincially accepted methods (British Columbia Ministry of Environment, 
2013). Each well was purged and sampled using dedicated bailers. Field parameters pH, temperature and 
electrical conductivity were monitored prior to sampling. Groundwater samples from the three wells 
were analyzed for major ions, dissolved metals and total metals. All samples were collected in laboratory 
supplied sampling bottles. Samples collected for dissolved metals analysis were field filtered with a 
disposable 0.45 micron filter and preserved according to laboratory instructions. All samples were labelled 
and stored in an ice-filled cooler. The samples and a completed COC form were subsequently shipped via 
courier to AGAT Laboratories (AGAT), in Burnaby B.C. for chemical analyses.  

Summary of results 
Lithology encountered during drilling consisted of well graded sand underlain by sand and gravel in MW19-
01A/B, well graded sand underlain by gravel then sand and gravel in MW19-02 and sand and gravel 
underlain by sand in MW19-03.  

Detailed borehole logs are attached in Appendix A. 

Depth to water ranged from 3.16-8.93 mbgs. Groundwater elevations were calculated based on 
topographical survey information collected by Russel Shortt Land Surveyors (April 1, 2019) Groundwater 
elevations along with survey data are included for reference below in Table 1. 

Table 1: Monitoring well survey and water level data. 

Well Northing Easting Elevation toc 
(masl) 

Depth to 
Water (mtoc) 

Groundwater 
Elevation (masl) 

MW19-01A 5594303.964 336991.427 516.693 8.93 507.76 

MW19-01B* - - - 8.78 - 

MW19-02 5595913.868 338535.452 517.665 8.46 509.21 

MW19-03 5597470.625 340312.789 510.273 3.16 507.13 

*-MW19-01B was installed April 8, 2019 after the survey was completed. Note that full recovery of the well may not have 
occurred at the time measurement. 

The groundwater elevation at MW19-02 appears to be approximately 1.5 to 2 m higher than at the other 
two wells, located roughly equidistant from MW19-02 to the northeast and southwest (Drawing 2).  Given 
that we measured water levels only once, additional monitoring will give further insight into water levels 
and how the levels change through the seasons and due to the influence of irrigation well pumping.   

WWAL collected a total of 3 groundwater samples submitted for laboratory analysis. Water from all 
three wells is considered very hard, alkaline and high in nitrate with all three samples exceeding the 
drinking water guideline level of 10 mg/L nitrate.  

http://www.westernwater.ca/
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A summary of analytical results and applicable standards are included in Appendix B and laboratory reports 
are provided in Appendix C.  

Quality Assurance / Quality Control (QA/QC) 

Laboratory Qualifications 
AGAT is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. 
(CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the scope of accreditation. 
Accreditations are location and parameter specific. A complete listing of parameters for each location is 
available from www.cala.ca and/or www.scc.ca. AGAT is fully accredited to analyze and report on the 
analyses completed for this project. 

CONCLUSIONS  
Three monitoring wells (MW19-01A, MW19-02 and MW19-02) were drilled, installed and developed in 
the Aquifer 103 between March 19 and March 22, 2019. An additional well (MW19-01B) was installed as 
a replacement for MW19-01A due to infilling of the well screen with sand April 8, 2019. Monitoring wells 
were constructed in accordance with the B.C Water Sustainability Act, Groundwater Protection 
Regulation (Province of British Columbia, 2016). Groundwater samples were collected from wells 19-
01A, MW19-02 and MW19-03 on March 22, 2019 and submitted for laboratory analysis for major ions, 
dissolved metals and total metals.  MW19-01B well is installed and developed April 8, 2019 and the 
installations will all be suitable for their intended purposes.   

 

 

Drawings 
Drawing 1: Aquifer 103 Location Map 
Drawing 2: Monitoring Well Location Map 
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Western Water Associates Ltd. 
Standard Report Limitations 

 
 
1. This Document has been prepared for the particular purpose outlined in the work scope that has 

been mutually agreed to with the Client.   
2. The scope and the period of service provided by Western Water Associates Ltd are subject to 

restrictions and limitations outlined in subsequent numbered limitations.    
3. A complete assessment of all possible conditions or circumstances that may exist at the Site or 

within the Study Area referenced, has not been undertaken. Therefore, if a service is not expressly 
indicated, it has not been provided and if a matter is not addressed, no determination has been 
made by Western Water Associates Ltd. in regards to it.   

4. Conditions may exist which were undetectable given the limited nature of the enquiry that 
Western Water Associates Ltd. was retained to undertake with respect to the assignment.   
Variations in conditions may occur between investigatory locations, and there may be special 
conditions pertaining to the Site, or Study Area, which have not been revealed by the investigation 
and which have not therefore been taken into account in the Document.  Accordingly, additional 
studies and actions may be required. 

5. In addition, it is recognised that the passage of time affects the information and assessment 
provided in this Document.  Western Water Associates Ltd’s opinions are based upon 
information that existed at the time of the production of the Document.   It is understood that 
the Services provided allowed Western Water Associates Ltd to form no more than an opinion 
of the actual conditions of the Site, or Study Area, at the time the site was visited and cannot be 
used to assess the effect of any subsequent changes in the quality of the Site, or Study Area, nor 
the surroundings, or any laws or regulations. 

6. Any assessments made in this Document are based on the conditions indicated from published 
sources and the investigation described.  No warranty is included, either expressed or implied, 
that the actual conditions will conform exactly to the assessments contained in this Document. 

7. Where data supplied by the Client or other external sources, including previous site investigation 
data, have been used, it has been assumed that the information is correct unless otherwise stated. 

8. No responsibility is accepted by Western Water Associates Ltd for incomplete or inaccurate data 
supplied by others. 

9. The Client acknowledges that Western Water Associates Ltd may have retained sub-consultants 
affiliated to provide Services.  Western Water Associates Ltd will be fully responsible to the Client 
for the Services and work done by all of its sub-consultants and subcontractors. The Client agrees 
that it will only assert claims against and seek to recover losses, damages or other liabilities from 
Western Water Associates Ltd. 

10. This Document is provided for sole use by the Client and is confidential to it and its professional 
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any 
person other than the Client. Any use which a third party makes of this Document, or any reliance 
on or decisions to be made based on it, is the responsibility of such third parties. Western Water 
Associates Ltd. accepts no responsibility for damages, if any, suffered by any third party as a result 
of decisions made or actions based on this Document.

http://www.westernwater.ca/
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Appendix A 
Monitoring Well Logs 
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Client:Monitoring Well ID:

Project:

Location: Project Number:

Drilling Contractor:

Drilling Method:

Date of Completion:

Drawn By: Checked By:

Coordinates: N E

Static Water Level:

Top of Casing Elevation:

Logged By:

Total Borehole Depth:

Depth
Below

Ground
Surface

-3
ft m

-1

2

1

4

3

6

5

8

7

10

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

Symbol Lithology
Well

Construction
Well Completion Details

Ministry of EnvironmentMW19-1A 
Hullcar Aquifer MW Install

19-021-01PG

Ground Surface

SAND
some fine gravel, some organics, trace silt, well
graded sand, firm, brown, moist

SAND and GRAVEL
trace silt, well graded, subrounded, firm, brown,
moist

SAND and GRAVEL
medium to coarse sand, well graded gravel,
subrounded gravel, loose, brown, moist,
coarsening with depth

dry

well graded sand

Stick-up Well Protector

solid 3 inch diameter PVC from 0.73 m above
ground surface to 5.8 m below ground surface
(bgs)

0 m bgs to 4.9 m bgs bentonite

4.9 m bgs to 6.7 m bgs filter sand

6.7 m bgs to 11.9 m bgs natural sand pack

5.8 m bgs to 11.9 m bgs 10 slot 3 inch
diameter PVC screen

Uniwide Drilling Ltd.

Becker Hammer

March 19, 2019

LG WG

50.478113 -119.297573

8.93 m btoc

0

WG

11.9 m bgs

Township of Spallumcheen

Sand infiltrated screen from 6.7 m to  EOH

WIN38844



Monitoring Well ID:

Project Number: 

Project: Location: 

Client: 

Drilling Contractor:

Drilling Method: 

Date of Completion: 

Drawn By: Checked By: Logged By:

Coordinates: 

Static Water Level: 

Ground Elevation: 

Total Borehole Depth: 

Depth
Below

Ground
Surface

0 0

ft  m

5

5

10

10

15

20

25

30

35

40

Symbol Lithology Well Construction Well Completion Details

MW19-1B

19-021-01PG

Hullcar Aquifer MW Install Township of Spallumcheen

Ministry of Environmental

Ground Surface
SAND
some fine grained gravel, some organics, trace 
silt, well graded sand, firm, brown, moist. 

SAND and GRAVEL
trace silt, well graded, subrounded to subangular, 
firm, brown, moist

SAND and GRAVEL
medium to coarse grained sand, well graded 
gravel, subrounded to subanugalr gravel, loose, 
brown, moist, coarsening with depth

Lockable Stick-up Well Protector

Solid 2 inch diameter PVC from 0.65 m 
above ground surface (ags) to 6.7 m  
below ground surface (bgs)

0 m to 5.5 m bgs bentonite

Static Water Level 8.78 m (28.9 ft) bgs  
on April 8, 2019

Pre - packed silica screen from 5.5 m 
to 11.6 m bgs

On The Mark Drilling and Located

Auger

April 8, 2019

RA WG RA

Adjacent MW19-01A
8.78 m (29 ft) btoc

533 m asl

12.24 m (40 ft) btoc

WIN38845

Rachel Arychuk
Line

Rachel Arychuk
Line



Client:Monitoring Well ID:

Project:

Location: Project Number:

Drilling Contractor:

Drilling Method:

Date of Completion:

Drawn By: Checked By:

Coordinates: N E

Static Water Level:

Top of Casing Elevation:

Logged By:

Total Borehole Depth:

Depth
Below

Ground
Surface

-3
ft m

-1

2

1

4

3

6

5

8

7

10

9

11

13

15

17

19

21

23

25

27

29

31

33

Symbol Lithology
Well

Construction
Well Completion Details

Ministry of EnvironmentMW19-02

Hullcar Aquifer MW Install

19-021-01PG

Ground Surface

SAND
silty, some organics, trace subrounded, well
graded gravel, moist, brown, firm

SAND
gravelly, some silt, well graded sand, fine to
medium gravel, subrounded, moist, brown, firm

no silt

GRAVEL
sandy, coarse sand, fine to medium gravel, trace
coarse gravel, subrounded, moist, brown, firm,
fining with depth

dry

SAND and GRAVEL
well graded sand, fine gravel, trace medium
gravel, saturated, brown, loose

Stick-up Well Protector (0.85 m)

solid 3 inch diameter PVC from 0.85 m above 
ground surface to 4.3 m below ground surface 
(bgs)

0 m bgs to 3.7 m bgs bentonite

3.7 m bgs to 6.7 m bgs filter sand

6.7 m bgs to 11.9 m bgs natural sand pack

4.3 m bgs to 10.4 m bgs 10 slot 3 inch
diameter PVC screen

Uniwide Drilling Ltd.

Becker Hammer

March 19, 2019

LG WG

50.492978 -119.276555

8.461 m btoc

WG

516.749 masl
10.36 m bgs

Township of Spallumcheen
WIN38846



Client:Monitoring Well ID:

Project:

Location: Project Number:

Drilling Contractor:

Drilling Method:

Date of Completion:

Drawn By: Checked By:

Coordinates: N E

Static Water Level:

Top of Casing Elevation:

Logged By:

Total Borehole Depth:

Depth
Below

Ground
Surface

-3
ft m

-1

2

1

4

3

6

5

7

9

11

13

15

17

19

21

23

25

Symbol Lithology
Well

Construction
Well Completion Details

Ministry of EnvironmentMW19-3

Hullcar Aquifer MW Install

Township of Spallumcheen 19-021-01PG

Ground Surface

SAND and GRAVEL
well graded, subangular, moist, brown, firm

SAND
well graded, saturated, loose, brown

wet

grey

Stick-up Well Protector

solid 3 inch diameter PVC from 0.7 m above 
ground surface to 1.5 m below ground surface 
(bgs)

0 m bgs to 1.2 m bgs bentonite

1.2 m bgs to 2.1 m bgs filter sand

1.5 m bgs to 7.6 m bgs 10 slot 3 inch diameter 
PVC screen

2.1 m bgs to 7.6 m bgs natural sand and 
gravel pack

Uniwide Drilling Ltd.

Becker Hammer

March 20, 2019

LG WG

50.507407 -119.252178

3.160 m btoc

0

WG

7.62 m bgs

WIN38847
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Appendix B 
Groundwater Analytical Summary Table 

Groundwater Monitoring Well Installation Hullcar Aquifer 
Ministry of Environment and Climate Change Strategy 

WWAL Ref:  19-021-01PG 

http://www.westernwater.ca/


Groundwater Monitoring Well Installation Hullcar Aquifer
Groundwater Analytical Summary Table

MW19-01 MW19-02 MW19-03

22-Mar-19 22-Mar-19 22-Mar-19

9986893 9986894 9986895

Field Results

Conductivity μS/cm 1256 1021 936

Oxidation reduction potential mV -12 -30 -60

pH 9.66 9.39 10.23

Temperature °C 8.9 10.8 7.3

Lab Results

General Parameters, Anions and Nutrients

Chloride mg/L 42.2 41.8 27.1

Nitrate-N mg/L 19 12.4 10.7

Nitrite-N mg/L <0.005 <0.005 <0.005

Sulphate mg/L 372 177 188

Phosphorus Dissolved mg/L 0.006 0.006 0.007

Total Suspended Solids mg/L 1420 73 58

Hardness (calc) µg CaCO3/L 722000 527000 522000

Total Hardness (calc) µg CaCO3/L 819000 585000 563000

Dissolved Metals

Aluminum Dissolved µg/L 34 3 <2

Antimony Dissolved µg/L 0.2 <0.2 0.5

Arsenic Dissolved µg/L 0.8 0.8 0.8

Barium Dissolved µg/L 94.1 68.8 52.2

Beryllium Dissolved µg/L <0.01 <0.01 <0.01

Boron Dissolved µg/L 20 9 8

Cadmium Dissolved µg/L 0.01 0.02 0.04

Calcium Dissolved µg/L 239000 150000 176000

Chromium Dissolved µg/L <0.5 0.9 <0.5

Sampling Location

Date Sampled

Lab Sample ID

Analyte Unit

19‐021‐01PG Groundwater Analytical Summary Table Page 1 of 4



MW19-01 MW19-02 MW19-03

22-Mar-19 22-Mar-19 22-Mar-19

9986893 9986894 9986895

Sampling Location

Date Sampled

Lab Sample ID

Analyte Unit

Cobalt Dissolved µg/L 2.29 0.53 0.78

Copper Dissolved µg/L 2.5 1.8 1.2

Iron Dissolved µg/L 182 <10 <10

Lead Dissolved µg/L 0.16 <0.05 <0.05

Lithium Dissolved µg/L 7.2 10 5.4

Magnesium Dissolved µg/L 30500 37000 20100

Manganese Dissolved µg/L 194 85 43

Mercury Dissolved µg/L <0.01 <0.01 <0.01

Molybdenum Dissolved µg/L 3.37 1.69 3.28

Nickel Dissolved µg/L 3.1 2.9 3.7

Potassium Dissolved µg/L 7530 10300 6890

Selenium Dissolved µg/L 3.3 2.4 7.7

Silver Dissolved µg/L <0.02 <0.02 <0.02

Sodium Dissolved µg/L 16000 28000 16300

Strontium Dissolved µg/L 1260 1380 1290

Thallium Dissolved µg/L 0.02 0.03 0.02

Tin Dissolved µg/L 0.4 0.23 0.4

Titanium Dissolved µg/L 5.7 3 1.7

Tungsten Dissolved µg/L 0.05 0.04 0.03

Uranium Dissolved µg/L 5.24 10.2 32.9

Vanadium Dissolved µg/L 0.6 0.6 0.8

Zinc Dissolved µg/L 3 4 4

Total Metals

Aluminum Total µg/L 6910 835 406

Antimony Total µg/L 0.6 <0.5 0.5

Arsenic Total µg/L 8.4 1.5 1.5

Page 2 of 4

Groundwater Monitoring Well Installation Hullcar Aquifer
Groundwater Analytical Summary Table

19‐021‐01PG Groundwater Analytical Summary Table



MW19-01 MW19-02 MW19-03

22-Mar-19 22-Mar-19 22-Mar-19

9986893 9986894 9986895

Sampling Location

Date Sampled

Lab Sample ID

Analyte Unit

Barium Total µg/L 176 86.1 58.2

Beryllium Total µg/L 0.26 <0.05 <0.05

Boron Total µg/L 20 9 7

Cadmium Total µg/L 0.24 0.03 0.06

Calcium Total µg/L 268000 167000 189000

Chromium Total µg/L 15.6 2.7 1.1

Cobalt Total µg/L 13.4 1.64 1.39

Copper Total µg/L 41.8 10.9 5.4

Iron Total µg/L 20900 1860 1080

Lead Total µg/L 9.64 0.63 0.47

Lithium Total µg/L 11.2 9.9 4.7

Magnesium Total µg/L 36300 40700 22000

Manganese Total µg/L 600 181 71

Mercury Total µg/L 0.02 <0.01 <0.01

Molybdenum Total µg/L 4.6 2.5 3.5

Nickel Total µg/L 24.9 5.9 5.9

Potassium Total µg/L 9180 11200 7260

Selenium Total µg/L 4.1 2.4 7.7

Silver Total µg/L 0.05 <0.01 <0.01

Sodium Total µg/L 17200 29400 16900

Strontium Total µg/L 1350 1530 1340

Thallium Total µg/L 0.11 0.06 0.03

Tin Total µg/L 0.8 0.85 0.52

Titanium Total µg/L 409 44 30

Tungsten Total µg/L <0.1 <0.1 <0.1

Uranium Total µg/L 5.76 11.3 35

Vanadium Total µg/L 22 3 2

Page 3 of 4

Groundwater Monitoring Well Installation Hullcar Aquifer
Groundwater Analytical Summary Table

19‐021‐01PG Groundwater Analytical Summary Table



MW19-01 MW19-02 MW19-03

22-Mar-19 22-Mar-19 22-Mar-19

9986893 9986894 9986895

Sampling Location

Date Sampled

Lab Sample ID

Analyte Unit

Zinc Total µg/L 39 8 6

< Less than reported detection limit

Page 4 of 4

Groundwater Monitoring Well Installation Hullcar Aquifer
Groundwater Analytical Summary Table

19‐021‐01PG Groundwater Analytical Summary Table
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Appendix C 
Laboratory Reports 

 Groundwater Monitoring Well Installation Hullcar Aquifer 
Ministry of Environment and Climate Change Strategy 

WWAL Ref:  19-021-01PG 

http://www.westernwater.ca/


CLIENT NAME: WESTERN WATER ASSOCIATES
201-1389 Third Avenue
PRINCE GEORGE, BC   V2L 3E8   
(250) 614-6645

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Dana Solari, Lab ReporterWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 15

Mar 27, 2019

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

19V449425AGAT WORK ORDER:

ATTENTION TO: Warren Grafton

PROJECT: 19-021-01PG

Laboratories (V1) Page 1 of 15

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation. Measurement Uncertainty is not taken into consideration when stating 
conformity with a specified requirement.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 1:      Sample receipt temperature 3°C.

*NOTES

Results relate only to the items tested. Results apply to samples as received.
All reportable information as specified by ISO 17025:2017 is available from AGAT Laboratories upon request



MW19-02MW19-01 MW19-03SAMPLE DESCRIPTION:

WaterWaterWaterSAMPLE TYPE:

2019-03-22 2019-03-222019-03-22DATE SAMPLED:

9986893 9986894 9986895G / S RDLUnitParameter

42.2 41.8 27.1Chloride 0.05mg/L

19.0 12.4 10.7Nitrate-N 0.05mg/L

<0.005 <0.005 <0.005Nitrite-N 0.005mg/L

372 177 188Sulphate 5mg/L

0.006 0.006 0.007Phosphorus Dissolved 0.005mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-23

Certificate of Analysis

ATTENTION TO: Warren GraftonCLIENT NAME: WESTERN WATER ASSOCIATES

AGAT WORK ORDER: 19V449425

DATE REPORTED: 2019-03-27

PROJECT: 19-021-01PG

Anions and Nutrients

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 15



MW19-02MW19-01 MW19-03SAMPLE DESCRIPTION:

WaterWaterWaterSAMPLE TYPE:

2019-03-22 2019-03-222019-03-22DATE SAMPLED:

9986893 9986894 9986895G / S RDLUnitParameter

34 3 <2Aluminum Dissolved 2µg/L

0.2 <0.2 0.5Antimony Dissolved 0.2µg/L

0.8 0.8 0.8Arsenic Dissolved 0.1µg/L

94.1 68.8 52.2Barium Dissolved 0.2µg/L

<0.01 <0.01 <0.01Beryllium Dissolved 0.01µg/L

20 9 8Boron Dissolved 2µg/L

0.01 0.02 0.04Cadmium Dissolved 0.01µg/L

239000 150000 176000Calcium Dissolved 50µg/L

<0.5 0.9 <0.5Chromium Dissolved 0.5µg/L

2.29 0.53 0.78Cobalt Dissolved 0.05µg/L

2.5 1.8 1.2Copper Dissolved 0.2µg/L

182 <10 <10Iron Dissolved 10µg/L

0.16 <0.05 <0.05Lead Dissolved 0.05µg/L

7.2 10.0 5.4Lithium Dissolved 0.5µg/L

30500 37000 20100Magnesium Dissolved 50µg/L

194 85 43Manganese Dissolved 1µg/L

<0.01 <0.01 <0.01Mercury Dissolved 0.01µg/L

3.37 1.69 3.28Molybdenum Dissolved 0.05µg/L

3.1 2.9 3.7Nickel Dissolved 0.2µg/L

7530 10300 6890Potassium Dissolved 50µg/L

3.3 2.4 7.7Selenium Dissolved 0.5µg/L

<0.02 <0.02 <0.02Silver Dissolved 0.02µg/L

16000 28000 16300Sodium Dissolved 50µg/L

1260 1380 1290Strontium Dissolved 0.1µg/L

0.02 0.03 0.02Thallium Dissolved 0.01µg/L

0.40 0.23 0.40Tin Dissolved 0.05µg/L

5.7 3.0 1.7Titanium Dissolved 0.5µg/L

0.05 0.04 0.03Tungsten Dissolved 0.01µg/L

5.24 10.2 32.9Uranium Dissolved 0.01µg/L

0.6 0.6 0.8Vanadium Dissolved 0.5µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-23

Certificate of Analysis

ATTENTION TO: Warren GraftonCLIENT NAME: WESTERN WATER ASSOCIATES

AGAT WORK ORDER: 19V449425

DATE REPORTED: 2019-03-27

PROJECT: 19-021-01PG

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 15



MW19-02MW19-01 MW19-03SAMPLE DESCRIPTION:

WaterWaterWaterSAMPLE TYPE:

2019-03-22 2019-03-222019-03-22DATE SAMPLED:

9986893 9986894 9986895G / S RDLUnitParameter

3 4 4Zinc Dissolved 2µg/L

722000 527000 522000Hardness (calc) 100ug CaCO3/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-23

Certificate of Analysis

ATTENTION TO: Warren GraftonCLIENT NAME: WESTERN WATER ASSOCIATES

AGAT WORK ORDER: 19V449425

DATE REPORTED: 2019-03-27

PROJECT: 19-021-01PG

BC CSR Omnibus Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 15



MW19-01 MW19-02 MW19-03SAMPLE DESCRIPTION:

WaterWater WaterSAMPLE TYPE:

2019-03-22 2019-03-222019-03-22DATE SAMPLED:

9986893 RDL 9986894 9986895G / S RDLUnitParameter

6910 5 835 406Aluminum Total 50µg/L

0.6 0.5 <0.5 0.5Antimony Total 0.5µg/L

8.4 0.1 1.5 1.5Arsenic Total 0.1µg/L

176 0.5 86.1 58.2Barium Total 0.5µg/L

0.26 0.05 <0.05 <0.05Beryllium Total 0.05µg/L

20 5 9 7Boron Total 5µg/L

0.24 0.01 0.03 0.06Cadmium Total 0.01µg/L

268000 50 167000 189000Calcium Total 50µg/L

15.6 0.5 2.7 1.1Chromium Total 0.5µg/L

13.4 0.05 1.64 1.39Cobalt Total 0.05µg/L

41.8 0.5 10.9 5.4Copper Total 0.5µg/L

20900 10 1860 1080Iron Total 10µg/L

9.64 0.05 0.63 0.47Lead Total 0.05µg/L

11.2 0.5 9.9 4.7Lithium Total 0.5µg/L

36300 50 40700 22000Magnesium Total 50µg/L

600 1 181 71Manganese Total 1µg/L

0.02 0.01 <0.01 <0.01Mercury Total 0.01µg/L

4.6 0.1 2.5 3.5Molybdenum Total 0.1µg/L

24.9 0.5 5.9 5.9Nickel Total 0.5µg/L

9180 100 11200 7260Potassium Total 100µg/L

4.1 0.5 2.4 7.7Selenium Total 0.5µg/L

0.05 0.01 <0.01 <0.01Silver Total 0.01µg/L

17200 100 29400 16900Sodium Total 100µg/L

1350 0.1 1530 1340Strontium Total 0.1µg/L

0.11 0.02 0.06 0.03Thallium Total 0.02µg/L

0.80 0.05 0.85 0.52Tin Total 0.05µg/L

409 1 44 30Titanium Total 1µg/L

<0.1 0.1 <0.1 <0.1Tungsten Total 0.1µg/L

5.76 0.01 11.3 35.0Uranium Total 0.01µg/L

22 1 3 2Vanadium Total 1µg/L

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-23

Certificate of Analysis

ATTENTION TO: Warren GraftonCLIENT NAME: WESTERN WATER ASSOCIATES

AGAT WORK ORDER: 19V449425

DATE REPORTED: 2019-03-27

PROJECT: 19-021-01PG

BC CSR Omnibus Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 15



MW19-01 MW19-02 MW19-03SAMPLE DESCRIPTION:

WaterWater WaterSAMPLE TYPE:

2019-03-22 2019-03-222019-03-22DATE SAMPLED:

9986893 RDL 9986894 9986895G / S RDLUnitParameter

39 5 8 6Zinc Total 5µg/L

819000 100 585000 563000Total Hardness (calc) 100ug CaCO3/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

9986894-9986895 Some total metal results are less than the dissolved metal results; results are within the precision of the method. 

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-23

Certificate of Analysis

ATTENTION TO: Warren GraftonCLIENT NAME: WESTERN WATER ASSOCIATES

AGAT WORK ORDER: 19V449425

DATE REPORTED: 2019-03-27

PROJECT: 19-021-01PG

BC CSR Omnibus Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 15



MW19-02MW19-01 MW19-03SAMPLE DESCRIPTION:

WaterWaterWaterSAMPLE TYPE:

2019-03-22 2019-03-222019-03-22DATE SAMPLED:

9986893 9986894 9986895G / S RDLUnitParameter

1420 73 58Total Suspended Solids 2mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Analysis performed at AGAT Vancouver (unless marked by *)

Results relate only to the items tested. Results apply to samples as received.

DATE RECEIVED: 2019-03-23

Certificate of Analysis

ATTENTION TO: Warren GraftonCLIENT NAME: WESTERN WATER ASSOCIATES

AGAT WORK ORDER: 19V449425

DATE REPORTED: 2019-03-27

PROJECT: 19-021-01PG

Total Suspended Solids in Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 15



BC CSR Omnibus Total Metals

Aluminum Total 9986894 835 833 0.2% < 5 104% 85% 115% 104% 90% 110%

Antimony Total 9986894 <0.5 <0.5 NA < 0.5 112% 85% 115% 99% 90% 110%

Arsenic Total 9986894 1.5 1.7 10.5% < 0.1 98% 85% 115% 100% 90% 110%

Barium Total 9986894 86.1 82.9 3.7% < 0.5 102% 85% 115% 99% 90% 110%

Beryllium Total
 

9986894 <0.05 <0.05 NA < 0.05 115% 85% 115% 95% 90% 110%

Boron Total 9986894 9 10 NA < 5 91% 85% 115% 98% 90% 110%

Cadmium Total 9986894 0.03 0.03 NA < 0.01 98% 85% 115% 98% 90% 110%

Calcium Total 9986894 167000 167000 0.2% < 50 106% 85% 115% 101% 90% 110%

Chromium Total 9986894 2.7 2.9 7.5% < 0.5 105% 85% 115% 100% 90% 110%

Cobalt Total
 

9986894 1.64 1.56 5.2% < 0.05 114% 85% 115% 99% 90% 110%

Copper Total 9986894 10.9 10.5 2.9% < 0.5 106% 85% 115% 101% 90% 110%

Iron Total 9986894 1860 1850 0.1% < 10 115% 85% 115% 107% 90% 110%

Lead Total 9986894 0.63 0.63 0.3% < 0.05 100% 85% 115% 98% 90% 110%

Lithium Total 9986894 9.9 9.9 0.2% < 0.5 95% 90% 110%

Magnesium Total
 

9986894 40700 40600 0.1% < 50 110% 85% 115% 107% 90% 110%

Manganese Total 9986894 181 182 0.3% < 1 114% 85% 115% 106% 90% 110%

Mercury Total 9986893 0.02 0.02 NA < 0.01 100% 85% 115% 102% 90% 110%

Molybdenum Total 9986894 2.5 2.4 3.1% < 0.1 111% 85% 115% 98% 90% 110%

Nickel Total 9986894 5.9 5.7 4.1% < 0.5 110% 85% 115% 100% 90% 110%

Potassium Total
 

9986894 11200 11000 1.9% < 100 103% 85% 115% 99% 90% 110%

Selenium Total 9986894 2.4 2.5 NA < 0.5 98% 85% 115% 98% 90% 110%

Silver Total 9986894 <0.01 <0.01 NA < 0.01 104% 90% 110%

Sodium Total 9986894 29400 29000 1.6% < 100 107% 85% 115% 107% 90% 110%

Strontium Total 9986894 1530 1500 2.0% < 0.1 109% 85% 115% 99% 90% 110%

Thallium Total
 

9986894 0.06 0.05 NA < 0.02 103% 85% 115% 100% 90% 110%

Tin Total 9986894 0.85 0.83 2.4% < 0.05 99% 90% 110%

Titanium Total 9986894 44 49 10.4% < 1 99% 90% 110%

Tungsten Total 9986894 <0.1 <0.1 NA < 0.1 100% 90% 110%

Uranium Total 9986894 11.3 11.2 1.4% < 0.01 101% 85% 115% 98% 90% 110%

Vanadium Total
 

9986894 3 3 NA < 1 103% 85% 115% 99% 90% 110%

Zinc Total 9986894 8 9 NA < 5 100% 85% 115% 99% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

BC CSR Omnibus Dissolved Metals

Aluminum Dissolved 9985571 4 5 NA < 2 101% 90% 110% 105% 90% 110%

Antimony Dissolved 9985571 0.3 0.2 NA < 0.2 102% 90% 110% 99% 90% 110%

Arsenic Dissolved 9985571 0.2 0.2 NA < 0.1 99% 90% 110% 102% 90% 110%

Barium Dissolved 9985571 140 139 0.4% < 0.2 96% 90% 110% 99% 90% 110%

Beryllium Dissolved
 

9985571 <0.01 <0.01 NA < 0.01 94% 90% 110% 90% 90% 110%

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V449425

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: Warren Grafton

CLIENT NAME: WESTERN WATER ASSOCIATES

PROJECT: 19-021-01PG

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Mar 27, 2019 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 8 of 15

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation. RPDs calculated using raw data. The RPD may not be reflective of duplicate values shown, due to rounding of final results.



Boron Dissolved 9985571 12 13 7.9% < 2 93% 90% 110% 92% 90% 110%

Cadmium Dissolved 9985571 0.05 0.05 3.8% < 0.01 90% 90% 110% 97% 90% 110%

Calcium Dissolved 9985571 71200 71600 0.5% < 50 99% 90% 110% 100% 90% 110%

Chromium Dissolved 9985571 <0.5 <0.5 NA < 0.5 91% 90% 110% 95% 90% 110%

Cobalt Dissolved
 

9985571 0.08 0.06 NA < 0.05 98% 90% 110% 99% 90% 110%

Copper Dissolved 9985571 2.0 1.7 16.9% < 0.2 100% 90% 110% 97% 90% 110%

Iron Dissolved 9985571 <10 <10 NA < 10 97% 90% 110% 102% 90% 110%

Lead Dissolved 9985571 <0.05 <0.05 NA < 0.05 93% 90% 110% 96% 90% 110%

Lithium Dissolved 9985571 13.3 13.5 2.1% < 0.5 100% 90% 110%

Magnesium Dissolved
 

9985571 22800 22800 0.0% < 50 102% 90% 110% 99% 90% 110%

Manganese Dissolved 9985571 17 17 1.9% < 1 104% 90% 110% 100% 90% 110%

Mercury Dissolved 9986893 <0.01 <0.01 NA < 0.01 102% 90% 110% 96% 90% 110%

Molybdenum Dissolved 9985571 1.05 1.08 2.7% < 0.05 94% 90% 110% 97% 90% 110%

Nickel Dissolved 9985571 1.1 1.1 4.1% < 0.2 94% 90% 110% 97% 90% 110%

Potassium Dissolved
 

9985571 944 927 1.9% < 50 98% 90% 110% 101% 90% 110%

Selenium Dissolved 9985571 <0.5 <0.5 NA < 0.5 95% 90% 110% 99% 90% 110%

Silver Dissolved 9985571 <0.02 <0.02 NA < 0.02 101% 90% 110%

Sodium Dissolved 9985571 14400 14300 0.6% < 50 101% 90% 110% 101% 90% 110%

Strontium Dissolved 9985571 112 116 3.1% < 0.1 98% 90% 110% 97% 90% 110%

Thallium Dissolved
 

9985571 0.05 0.04 NA < 0.01 98% 90% 110% 98% 90% 110%

Tin Dissolved 9985571 <0.05 <0.05 NA < 0.05 99% 90% 110%

Titanium Dissolved 9985571 0.6 0.6 NA < 0.5 95% 90% 110%

Tungsten Dissolved 9985571 0.04 0.04 NA < 0.01 96% 90% 110%

Uranium Dissolved 9985571 2.54 2.62 3.3% < 0.01 92% 90% 110% 93% 90% 110%

Vanadium Dissolved
 

9985571 <0.5 <0.5 NA < 0.5 94% 90% 110% 95% 90% 110%

Zinc Dissolved 9985571 3 3 NA < 2 98% 90% 110% 100% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Anions and Nutrients

Chloride 9986989 2.28 2.32 1.9% < 0.05 100% 90% 110% 102% 90% 110%

Nitrate-N 9986989 0.013 0.014 NA < 0.005 99% 90% 110% 100% 90% 110%

Nitrite-N 9986989 <0.005 <0.005 NA < 0.005 98% 90% 110%

Sulphate 9986989 7.2 7.2 0.1% < 0.5 100% 90% 110% 99% 90% 110%

Phosphorus Dissolved
 

9986248 0.045 0.046 1.3% < 0.005 100% 85% 115% 101% 90% 110%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Total Suspended Solids in Water

Total Suspended Solids 9986893 1420 1440 1.3% < 2 80% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Results relate only to the items tested. Results apply to samples as received.
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Water Analysis

Chloride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrate-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrite-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Phosphorus Dissolved INOR-181-6011 Modified from SM 4500-P B&E SPECTROPHOTOMETER

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Mercury Dissolved
MET-181-6103, 
LAB-181-4015

Modified from EPA 245.7 CV/AA

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Strontium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:
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Tin Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Tungsten Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Aluminum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Antimony Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Arsenic Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Barium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Beryllium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Boron Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cadmium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Calcium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Chromium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cobalt Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Copper Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Iron Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Lead Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Lithium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Magnesium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Manganese Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Mercury Total MET-181-6103 Modified from EPA 245.7 CV/AA

Molybdenum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Nickel Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Potassium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Selenium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Silver Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Results relate only to the items tested. Results apply to samples as received.

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 19V449425

Method Summary
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Sodium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Strontium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Thallium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Tin Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Titanium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Tungsten Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Uranium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Vanadium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Zinc Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Total Suspended Solids INOR-181-6007 SM 2540 C, D & E GRAVIMETRIC

Results relate only to the items tested. Results apply to samples as received.
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AGAT WORK ORDER: 19V449425
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