
From: Pierre-Olivier Sauvageau
To: Penner, Krystal (CC)
Cc: Webb, Jen (CC)
Subject: RE: Request for Review/Comment - Environment Act Proposal – - File 6055.00 - Due: July 2, 2020
Date: June-29-20 7:54:44 AM
Attachments: TR final report for final licence well permit .msg

Good morning Krystal,
 
Following is a partial response to your questions below (I am still waiting on information regarding
your last 2 questions).
 

Water Right Licence: Friesen Drillers has already applied on behalf of Berger at the end of
March for a licence (see email attached). We have yet to receive said licence but we will
continue to make the necessary follow up with Friesen Drillers.
There is no plan to ship peat to the plant from other provinces/jurisdictions since we already
have two harvesting sites in Manitoba able to provide the necessary amount. Nevertheless,
we have shipped bagged peat to Hadashville plant from either Quebec or New-Brunswick in
the past (bad harvest years in Manitoba for example) so this eventuality is not out of
question. This option a lot more costly for us though (transport) and will be used as a last
resort move only.

 
I will get back to you as soon as I have a response to your last two questions.
 
Bes Regards,
 

Pierre-Olivier Sauvageau

Conseiller ressource // Technical Advisor ‑ Mapping

T: 418 862-4462 x 1209
poliviers@berger.ca
berger.ca
121 1er Rang Saint‑Modeste
G0L 3W0, Canada

........................................................................................................................
 Engagement de confidentialité / Privacy Commitment

De : Penner, Krystal (CC) <Krystal.Penner@gov.mb.ca> 
Envoyé : 25 juin 2020 16:07
À : Pierre-Olivier Sauvageau <poliviers@berger.ca>
Cc : Webb, Jen (CC) <Jen.Webb@gov.mb.ca>
Objet : RE: Request for Review/Comment - Environment Act Proposal – - File 6055.00 - Due: July 2,
2020
Importance : Haute
 
Good afternoon Pierre,
 
Please be advised the following comments were provided today by the Technical Advisory
Committee for your review and response:

mailto:poliviers@berger.ca
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TR: final report for final licence well permit 

		From

		Marco Paré

		To

		Pierre-Olivier Sauvageau; Danielle Amyot

		Recipients

		poliviers@berger.ca; daniellea@berger.ca



 





 





	 Marco Paré	 


Directeur – Ingénierie // Director – Engineering	 


T: 418 862-4462 x 1126	 | 	 M: 418 868-9381	 


MarcoP@berger.ca	 


berger.ca	 


121 1er Rang	  Saint‑Modeste	 


G0L 3W0	 ,	  Canada	 
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De : justin@friesendrillers.com <Justin@friesendrillers.com> 
Envoyé : 31 mars 2020 14:27
À : Marco Paré <MarcoP@berger.ca>
Cc : Danielle Amyot <daniellea@berger.ca>; Denis Lebel <DenisL@berger.ca>
Objet : RE: final report for final licence well permit 





 





Good afternoon Marco,





 





I apologize for not getting back sooner. Things have been a bit chaotic here lately. We continue to be in operation, although things are on a day by day basis. 





 





The final report is submitted to the licensing section of MB Conservation and Climate (formerly Sustainable Development). I am told they are working on a final licence for your site. However, some process delays are expected given the circumstances. 





 





Overall, the project went forward without issue and we can expect a final license to be issued in the next while. 





 





I have attached a finalized copy of the report for your records. I will also follow up once the final license is available. 





 





Stay safe!





Best regards,





 





Justin Neufeld, B.Sc.(G.Sc.), GIT





Groundwater Geologist





 











 





Friesen Drillers





307 PTH 12 N, Steinbach, MB   R5G 1T8





T.  204-326-2485 | F. 204-326-2483





 





justin@friesendrillers.com





friesendrillers.com





Follow Us On Facebook





 





 





From: Marco Paré [mailto:MarcoP@berger.ca] 
Sent: Tuesday, March 31, 2020 9:37 AM
To: justin@friesendrillers.com
Cc: Danielle Amyot; Denis Lebel
Subject: final report for final licence well permit 





 





Hi Justin, how are you with the Covid situation?





 





Danielle Amyot contacted you couple times since the last month and we didn’t hear anything from you.  We would like to know if you submit the final drill report to the Province and if you received news from them. If yes, can you send us the final report and a confirmation of the communication with them ? We need to have copy of this report please and have follow up of the situation for our operation permit that we are working on now. 





 





Thanks in advance for you fast return of the situation. 





Have a good one!





 







Marco Paré
Directeur – Ingénierie | Director – Engineering











T:  418 862-4462 x 1126
C: 418 868-9381
MarcoP@berger.ca
berger.ca
121 1er Rang Saint-Modeste, Qc
G0L 3W0 Canada
--
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March 20, 2020 
 
Mr. Bénédict Chénard-Soucy, ing. 
Building Projects Manager 
121, 1er Rang 
Saint-Modeste, QC G0L3W0 
 
Dear Bénédict, 
 
Subject Hydrogeological Investigation Results - Industrial Groundwater Supply  
 22054 Oakwood Road (64 North) - NW 23-11-04 EPM, Rural Municipality of Springfield, Manitoba 
  
Friesen Drillers is pleased to present this report to detail the results of our hydrogeological investigation completed for the Berger owned 
property at the above noted site.   
 
The results of the investigation are detailed in the following paragraphs.  
 
 
Project Background and Scope of Work 
 
A peat processing plant is planned for the site located at section NW 23-11-04 EPM in the Rural Municipality of Springfield.  A water 
supply developed from groundwater wells installed at the site will be required to support the operating processes.  The site will require a 
peak flow rate of about 80 U.S.G.P.M. (300 L/min) with a total annual allocation of not more than 100 dam3/year (~81 acre-ft./year).  
The groundwater supply is planned to be developed from the bedrock Carbonate Aquifer system which underlies the site.  The water 
supply distribution system will include two supply wells for redundancy purposes.   
 
The scope of work for this project is detailed below. 
 



• Construct two, 5-inch diameter, PVC cased supply wells into the carbonate bedrock aquifer.  The casing will be set through the 
overburden and into the top of the bedrock.  The bedrock will then be drilled open hole with air and water to final depth.   



 



• Conduct a short term capacity test on each new well to assess well yield potential.   
 



• Complete a longer term (4-8 hr) pumping test to assess the overall system capabilities.  During the pump test, groundwater levels 
would be monitored both manually and with automatic pressure sensing transducers in nearby wells.   



 



• Collect water samples during the pumping test to be sent to an accredited laboratory for analysis.  The water samples will be analyzed 
for routine major ion concentrations and stable environmental isotopes of 18oxygen and deuterium. 



 



• Complete a desktop inventory of existing wells within a one mile radius of the site. 
 



• Generate a final report to detail the hydrogeological investigation results, and well inventory data.  The report will be suitable for 
submission to Manitoba Sustainable Development – Water Use Licensing Section (MSD–WULS).   



 
 
Site Setting 
 
The site is located at 22054 Oakwood Road (64 North) on section NW 23-11-04 EPM, in the Rural Municipality of Springfield.  The site 
lies directly east of the City of Winnipeg and the Red River Floodway.  The community of Oakbank is located about 4 miles east of the 
site.  Development around the site is relatively sparse and includes agricultural and rural residential land uses.  The property includes 
facilities for equestrian activities.  The location of the site is shown on the following page as Figure 1. 
 
The site lies at an elevation of approximately 238 m (~780 ft.) geodetic.  The topography of the region is generally of low relief and slopes 
gently to the west towards the Red River/Red River Floodway. 
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Site Setting (Cont’d) 
 



 
Figure 1 – Location of the peat processing plant site, RM of Springfield. (Source - Google Earth, 2020) 



 
 
Geology/Hydrogeology    
 
The project site is located on the eastern fringes of the Western Canadian Sedimentary Basin.  Bedrock in the area comprises Ordovician 
sedimentary rocks which include the Winnipeg Formation shale and sandstone and overlying Red River Formation dolomitic limestones.  
These formations were deposited upon Precambrian granites known as the Canadian Shield.  The geology of southern Manitoba is shown 
below in Figure 2.  Regionally, the bedrock formations dip gently to the west, where they become thicker and more deeply buried.   
 



 
Figure 2 - Geology of southern Manitoba; orange arrow indicates approximate location of the Berger site. (Source - GSC, 2007) 
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Geology/Hydrogeology (Cont’d) 
 
A complex distribution of glaciofluvial (sand and gravel) and glaciolacustrine (clay rich) deposits overlies the bedrock formations in the 
study area.  Regionally, the overburden is composed of interlayered clay, silt and till with local deposits of sand and gravel.  The regional 
surficial geology is illustrated below in Figure 3.  The Berger site is located within an area of clay rich glaciolacustrine deposits. 
 



 
Figure 3 - Surficial geology of the Springfield region.  (Source - Manitoba Mineral Resources, 2013) 



 
The Carbonate Aquifer System forms the most geologically extensive and widely developed groundwater source in Manitoba, especially 
in the southeast and Interlake regions of the Province (Betcher et al., 1995).  The Red River Formation composes the main carbonate 
aquifer unit in the RM of Springfield.  Carbonate rock generally has very poor primary porosity of less than 1.0 % (Render, 1970).  The 
main porosity within the carbonate bedrock occurs within the secondary joints, fractures, and karstic features that are common in many 
parts of the bedrock.  Due to variability in the number, size, type and interconnected nature of the permeable features, well yields can 
vary substantially over relatively short distances depending on the fractures intersected by the well. 
 
The carbonate aquifer system receives significant amounts of groundwater recharge through two large glacio-fluvial complexes (Sandilands 
and Birds Hill) located in eastern Manitoba (Betcher et al., 1995).  These sedimentary complexes directly overly the carbonate aquifer and 
provide a conduit for recharge through the coarse sand and gravel deposits down into the bedrock (Render, 1970).  It is also anticipated 
that the carbonate aquifer receives recharge, to a lesser extent, from downwards seepage through the overburden till and clay material. 
 
Regional groundwater flow in the carbonate aquifer is westerly within the RM of Springfield, from the major groundwater recharge zones 
of the Sandilands moraines to the Red River Floodway.  The direction of regional flow within the carbonate is shown to be well controlled 
by the major river and lake systems in southern Manitoba (Ferguson et al., 2003).  The Birds Hill Glacio-Fluvial complex disrupts the 
regional westerly flow in the north western portion of the RM, as groundwater flows radially outward from the center of the recharge 
zone.  Discharge in the carbonate aquifer occurs mainly through the Red River Floodway, on the eastern side of the RM, although the 
aquifer system is also shown to discharge into the Red River and Lake Winnipeg to the north (Render, 1970).  After the construction of 
the floodway, water levels declined by up to 25 feet in some groundwater monitoring stations within the RM.  Groundwater levels have 
remained relatively constant since equilibrating with the post floodway construction aquifer conditions. 
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Geology/Hydrogeology (Cont’d) 
 
In general, water levels showed a marked decline after floodway construction, and fairly stable lower levels since.  Figure 4, shown below, 
details a local chart located northeast from the Berger site.  
 



 
Figure 4 – G05OJ013 observation station. (Source – MSD, 2014) 



 
 
Groundwater Geochemistry 
 
The background groundwater geochemistry was reviewed from the available provincial monitoring stations in the Oakbank area. The 
water chemistry data from G05OJ013 and G05OJ014, completed in the carbonate aquifer, was obtained from MSD (C.Romano, 2014).  
A plot of the major ion concentrations is shown on the following page as Figure 5.   
 
Based on these data, groundwater in the Carbonate Aquifer is relatively good quality, calcium/magnesium/bicarbonate type groundwater.  
TDS values are fairly low, the water is considered to be hard.  It should be noted that nitrate concentrations were below detection limits 
in the samples.   
 
Based on the available data, it expected that the groundwater quality at the Berger site is suitable for use without significant treatment.  It 
is important to note that groundwater quality can change with pumping over time and should be monitored regularly. 
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Groundwater Geochemistry (cont’d) 



 
Figure 5 – Trilinear plot of provincial observation station G05OJ013/014. (Data source – MSD – C. Romano, 2014) 



 
 
Investigations 
 
Test Well Drilling  
 
Friesen Drillers mobilized to site November 28 & 29, 2019 to complete the construction of two wells (Tag #3376 & #3377). The well 
locations, shown on the following page in Figure 7, were provided by Berger based on their site design.  
 
Both wells were drilled to a final depth of 177 feet below grade.  The boreholes intersected clay and till from surface to about 75 ft below 
grade.  A layer of sand was intersected below the till in well #3376.  Carbonate bedrock was intersected at about 75 feet until final depth. 
The hydrogeological conditions at the site appear to be confined.  
 
Both wells were constructed with 5 inch diameter, PVC casing installed through the overburden and set into the top of the carbonate 
bedrock with a three tier step down socket. The 5 inch casing was grouted in place with bentonite.  Drilling then proceeded open hole 
through the carbonate bedrock until sufficient water bearing fractures were intersected.  A summary of the well construction details is 
given below in Table 1.  Copies of the drillers logs are also attached. 
 
Well locations were marked with a hand held GPS unit that is accurate to +/- 5 m.  
 



Table 1 
Well Construction Details - Berger, RM of Springfield 



Well ID UTM X UTM Y Total Well Depth Well Casing 



3376 647139.7 5534276.8 177 ft. 5 inch PVC; 0-75 ft. 



3377 647138.0 5534418.1 177 ft. 5 inch PVC; 0-73 ft. 



Table 1 – Well construction details – Berger, RM of Springfield. 
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Test Well Drilling (Cont’d) 
 



 
Figure 7 – Location of two supply wells; Berger, RM of Springfield (Source – Google Earth, 2020) 



 
 
Well Capacity and Aquifer Testing  
 
A short term pump test was completed on each well to assess well capacity.  In addition, a 4 hour pumping test was conducted on well 
#3376 to assess the local aquifer parameters.  The pumping test was conducted using a 5 HP submersible pump, with groundwater levels 
recorded manually with a depth sounder and automatically with a pressure transducer.  The discharge rate was measured regularly with 
an orifice weir.  Power was provided for the pumping test by means of a portable gasoline powered generator.  Details of the pumping 
test results are provided below in Table 2.  The pumping test drawdown data is also attached.  
 



Table 2 
Pumping Test Details - Berger, RM of Springfield 



Well ID Static Water Level Pumping Water Level Pumping Rate Drawdown Specific Capacity 



3376 22.3 feet 31.6 feet 70 U.S.G.P.M 9.3 feet 7.53 U.S.G.P.M./ft. 



3377 20.8 feet 21.0 feet 25 U.S.G.P.M 0.2 feet 125 U.S.G.P.M./ft 



Table 2 - Pumping test details; Berger, RM of Springfield. 
 
 
Desktop Well Inventory 
 
An inventory of all private and commercial wells within a one mile radius of the site was conducted.  The inventory was based upon the 
GWDRILL database (2018), maintained by MSD.  The results of the inventory are attached as Table 3.  In total, 45 wells were identified 
within a one mile radius of the site.  With the exception of one well used for monitoring purposes, all of the wells were noted to be used 
for domestic purposes.  The date of construction ranged from 1960 to 2008, with most of the wells constructed before 1990.  The total 
well depth ranged from 70-297 ft. below grade, with an average of 135 ft.  All of the wells were completed into the carbonate bedrock 
aquifer.  It should be noted that the current status of the identified wells is not known and the locations of the wells were not verified.   
 
Based on the results of the desktop well inventory, the closest well to the Berger site is approximately 2,000 feet away (GWDRILL, 2018). 
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Data Analysis 
 
Aquifer Testing Analysis 
 
The Theis (1935) method is the most common method for analyzing the results from aquifer pumping tests.  Some critical assumptions 
of the method were noted during the development.  They are detailed as follows: 
 



Darcy’s law is valid  Infinitesimal diameter of well 



The aquifer is horizontal and constant thickness  Fully penetrating the aquifer formation 



The aquifer is infinite in areal extent  Perfectly efficient well 



The aquifer is bounded by impermeable strata above and below  Single pumping well 



Uniform hydraulic conductivity  Constant pumping rate 



Isotropic hydraulic conductivity  Constant storage properties through time 



Head always remains above the top of the pumped aquifer 
There are no water level changes that are not due to the pumping. 



 The head is known everywhere prior to pumping. 



Through a review of the assumptions, it can be seen that some of the conditions for the analysis of the pumping test conducted in this 
investigation are invalid for the Theis (1935) approach.  However, the Theis (1935) approach is highly idealized to the assessment of the 
aquifer, and represents the state of the art for the determination of aquifer parameters.  The conditions are also not being violated severely, 
so this approach will be used for the analysis. 
 
The data from the pumping test was analyzed using Waterloo Hydrogeologic’s Aquifer Test V2016.1.  The Cooper-Jacob and Theis 
methods were both employed, although similar results were expected as the Cooper -Jacob (1946) method is a straight line approximation 
of the Theis (1935) method.  The general hydraulic parameters determined from the analysis are shown below in Table 4.  Plots of the 
Theis analysis and Cooper–Jacob analysis are shown on subsequent pages as Figures 8-10. 
 



Table 4 
Aquifer Parameters - Hydrogeological Testing – 



Berger – RM of Springfield 



Well Capacity 



Parameter Well 3376 Well 3377 



Static Water Level 22.3 feet 20.8 feet 



Pumping Water Level 31.6 feet 21.0 feet 



Drawdown 9.3 – 70 U.S.G.P.M. - 240 minutes 0.2 feet – 25 U.S.G.P.M. - 30 minutes 



Specific Capacity 7.53 U.S.G.P.M./ft. 125.0 U.S.G.P.M./ft. 



Aquifer Parameters 



Method Transmissivity Storativity3 



Theis Method1 40,000 U.S.G./day/ft. 3.0 x 10-4 



Cooper-Jacob Method2 40,000 U.S.G./day/ft. 3.0 x 10-4 



Theis Recovery1 40,000 U.S.G./day/ft. 3.0 x 10-4 



Notes 1 Theis (1935) method using graphical analysis. 
2 Cooper-Jacob (1946) method using graphical analysis. 
3 Storativity calculation not completed due to lack of monitoring wells. 



 



Table 4 – Aquifer Parameters – Berger – RM of Springfield; Waterloo Hydrogeologic’s Aquifer Test V2016.1. 
 
In general, the aquifer transmissivity was inferred from the data to be 40,000 U.S.G./ft.  The storativity was inferred to be 3.0 x 10-4, 
which is typical for confined fractured bedrock aquifers (Freeze and Cherry, 1979).  During the analysis, the tcritical was assumed to be less 
than approximately 15 minutes for casing storage; therefore, the data previous to 15 minutes was not used in the analysis.  The Cooper-
Jacob (1946) method was used, since emphasis is not placed on early time measurements.   
 
Based on well logs for the area, the aquifer is not considered to be isotropic, and displays spatial variability.  These conditions indicate a 
fundamental breech in the conditions of Theis (1935).  Due to amount of data present and the lack of long term data from monitoring 
wells, the aquifer was assumed to be Theissian, although this may or may not be totally correct in this instance.  This approach will be 
used for comparison purposes only in this evaluation.  It was also assumed that skin effects for the supply well would be minimal after 
the developing and jetting procedures.   
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Aquifer Testing Analysis (Cont’d) 



 
Figure 8 – Time-drawdown plot; pumping rate is 70 U.S.G.P.M. 



 
Figure 9 – Cooper-Jacob plot; pumping rate is 70 U.S.G.P.M. 
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Aquifer Testing Analysis (Cont’d) 



 
Figure 10 – Theis analysis plot; pumping rate is 70 U.S.G.P.M. 



 
 
Water Supply Requirements and Long Term Aquifer Capacity 
 
To support the operating processes, the site will require a water supply which is planned to be developed from the groundwater wells 
installed at the site.  It is our understanding that the site will require a peak flow rate of about 300 L/min, or about 80 U.S.G.P.M. with a 
total annual allocation of not more than 100 dam3/year (~81 acre-ft./year).  The preferred distribution system design should include at 
least two supply wells for redundancy purposes.   
 
To achieve the flow requirements for Berger site with redundancy, both supply wells will be required to produce the peak flow requirement 
of 80 U.S.G.P.M. per well.  An annual water use volume of 100 dam3/year equates to approximately 226 days of continuous pumping 
from one well at the peak rate of 80 U.S.G.P.M.  This amount of pumping likely exceeds the actual operating water use for the site and 
will conservatively estimate the drawdown impacts generated by the site.   
 
To estimate the effects of operating the site, the resulting drawdown was calculated at distance using the Theis equation, after 226 days 
of operation.  The calculated drawdowns used the aquifer parameters inferred from the pumping test and follow all the assumptions of 
the Theis method.  The results are summarized below in Table 5 and illustrated in Figure 11, shown on the following page. 
 



Table 5 
Calculated Drawdown at Distance from the Well Field 



Pumping at a Rate of 80 U.S.G.P.M.  
Berger – RM of Springfield 



All calculations following the Theis (1935) equation and assumptions 



Distance 



Distance 
from well 



Well 3376    
(0 ft.) 



100 feet 250 feet 500 feet 750 feet 1,000 feet 1,500 feet 2,000 feet 
2,640 feet 
(1/2 mile) 



Drawdown 10.6 feet 3.2 feet 2.7 feet 2.4 feet 2.2 feet 2.1 feet 1.9 feet 1.8 feet 0.6 feet 



Table 5 – Estimated long term drawdown; pumping rate of 80 U.S.G.P.M. for 226 days (100 dam3). 
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Water Supply Requirements and Long Term Aquifer Capacity (Cont’d) 
 



 
Figure 11 – Drawdown cone generated after 226 days pumping at 80 U.S.G.P.M. (total volume of 100 dam3).   



 (Plotted with AquiferTest V.2016.1) 
 
Assuming a regional transmissivity of 40,000 U.S.G.P.D./ft., the drawdown at a radial distance of 2,000 ft. from the well field was 
calculated to be about 1.0 ft. after pumping at a rate of 80 U.S.G.P.M. (Walton, 1979/1983).  This analysis is considered to be very 
conservative; it assumes that no recharge occurs during the pumping.  This amount of drawdown is within the range of natural fluctuations 
shown on nearby hydrograph stations and is not anticipated to cause any issues for nearby groundwater users.  
 
 
Local Groundwater Geochemistry 
 
Table 6, shown below, details the results from the analytical sampling of the pump well during the pumping test. The complete results 
from ALS laboratories are attached (L2396645).  A trilinear plot of the sample with nearby provincial monitoring stations is presented on 
the following page as Figure 12.  
 
Overall, the water quality appears to be typical for the area, as evidenced by the similar data plots. The groundwater is of 
calcium/magnesium/bicarbonate type which is expected in the area. The groundwater quality is considered to be fresh, with TDS values 
below 500 mg/L, and hard (314 mg/L).  It should be noted that groundwater quality may change with pumping over time 
 



Table 6 
Groundwater Quality – Berger Supply Well #3376 



Parameter Berger Supply Well (3376) 



Total Dissolved Solids 312 mg/L 



Chloride 19.8 mg/L 



Sodium 10.5 mg/L 



Nitrate <0.02 mg/L 



Hardness (as CaCO3) 314 mg/L 



pH 8.22 



Table 6 – Highlights of the local groundwater geochemistry.  (Data source – ALS-L2396645, 2019) 
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Local Groundwater Geochemistry (Cont’d) 



 
Figure 12 – Trilinear plot of Berger supply well (#3376) with nearby provincial stations. (Data source – ALS-L2396645, 2019; 



 MSD – C. Romano, 2014) 
 
 
Discussion and Recommendations 
 
Based on the results of the hydrogeological analysis detailed in this report, the following recommendations are provided for a groundwater 
supply intended for irrigation purposes at the Berger site in the RM of Springfield.  
 



• The capacity of the two supply wells, completed into the Carbonate Aquifer, is likely sufficient to support groundwater pumping at 
a rate of 80 U.S.G.P.M. per well under normal operating conditions. 



 



• Each supply well could be mechanized to provide 80 U.S.G.P.M. per well. The pump intake should be set at 70 feet below grade.  
The wells should be connected using a full spool pitless unit. 



 



• The projected groundwater level fluctuations resulting from operation of the new water supply are expected to be less than natural 
seasonal and climatic fluctuations.  It is recommended that groundwater levels be monitored to assess for potential progressive 
drawdown impacts to groundwater levels in the local aquifer. 



 



• Groundwater quality at the site appears to be fresh (TDS~300 mg/L) and is likely acceptable for use without significant treatment. 
 



• The wells should be connected using full pitless units and connections should contain only stainless steel or brass fittings. 
 



• The supply wells should remain permanently vented. 
 



• The wells may require maintenance to clean out the fractures and well casing and inspect the pump and components. We typically 
recommend this to be undertaken every four years.   



 



• A copy of this report should be forwarded to Manitoba Sustainable Development – Water Use Licensing Section in support of a 
Water Rights Licence application.  



 



• The water supply system should be equipped with a flow meter to measure both instantaneous and cumulative groundwater usage. 
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Friesen Drillers Ltd 607-19



Jonathan Brelis / Stanley Flear











1 1



Berger



121 1er Rong Est



Saint-Modeste, QC



G0L 3W0



3376



22054 Oakwood Road



6



49.94271



96.94926



1 Organics



1 5 Grey Clay



5 10 Brown Clay



10 48 Grey Clay



48 68 Grey / Brown Till



68 73 Sand & Gravel



73 177 Limestone



177 - - - Bottom of Hole



0



0



0 75 7 7/8



0 75 5 5½ Insert Glued PVC



75 177 4¾



0 75 Envirogrout Poured



28 November 19



24



Friesen Drillers Ltd.



6 Bags Wyo-Ben Extra High Yield Bentonite



11 December 19



22.3



31.6



4 0



58



Iron: 0.2 Grains Hardness: 14 Well must be vented.



Friesen Drillers Ltd 607-19



Jonathan Brelis / Stanley Flear











Table 3 



Well Inventory – 1-mile radius 



Berger, RM of  Springfield – NW 23-11-04 EPM 



No. Location Owner Driller Well 
Use 



Date Depth 
(ft.) 



S.W.L
. (ft.) 



P.W.L. 
(ft.) 



Rate 
igpm 



1   23-11-4E L H Craig Aquarius Well 
Drilling 



P 1974 101.9 23 N/A 49.9 



2   SW26-11-4E Lisa Douma Echo Drilling Ltd. P 1996 100 21 23 15 



3   NE23-11-4E Frank De Fehr Farms Maple Leaf 
Enterprises Ltd. 



P 1996 70 25 N/A 150 



4   NE23-11-4E Mika Sawatzky Unknown P 1900 N/A N/A N/A N/A 



5   NE22-11-4E M Gavaga Pruden Drilling Co. 
Ltd. 



P 1992 109.9 20 N/A 19.9 



6   SE-26-11-4E A J Gavago Pruden Drilling Co. 
Ltd. 



P 1967 110.9 20 N/A 10 



7   SE27-11-4E Allan Akins Unknown P 2000 N/A N/A N/A N/A 



8   NE22-11-4E Wayne Hiady Hygaard's Well 
Drilling 



P 1981 79.9 21 25 17.9 



9   SW26-11-4E Wendy Mcgraw Unknown P 2003 N/A N/A N/A N/A 



10   NE22-11-4E Gerry Hoewen Maple Leaf 
Enterprises Ltd. 



P 2008 100 24 30 100 



11   NE22-11-4E Gerry Hoewen Maple Leaf 
Enterprises Ltd. 



P 2008 100 24 24 80 



12   SE-27-11-4E Perma Eng  Sales Ltd Paul Slusarchuk Well 
Drilling Ltd. 



P 1975 124.9 0 19 15 



13   SE-27-11-4E Plan Build  Service Ford Drilling Ltd. P 1976 139.9 0 29 24.9 



14   SE-27-11-4E G Braun Paul Slusarchuk Well 
Drilling Ltd. 



P 1988 176.9 21 N/A 29.9 



15   SE-27-11-4E G  Braun Friesen Drillers Ltd. P 1974 279.8 24 50 2.4 



16   SE23-11-4E D W Morrish D.C.L. Drilling P 1968 70.3 20 N/A 19.9 



17   SE23-11-4E Helen Marsh Unknown P 1970 N/A N/A N/A N/A 



18   NW22-11-4E WRB Pruden Drilling Co. 
Ltd. 



O 1963 93.9 5 N/A 50 



19   SE-22-11-4E K Pozulezoy Stonewall Drilling P 1986 122.9 26 N/A 7.9 



20   SE23-11-4E Adele Burelle Unknown P 1960 N/A N/A N/A N/A 



21   22-11-4E G  Gevoga Paul Slusarchuk Well 
Drilling Ltd. 



P 1976 124.9 26 N/A 15 



22   22-11-4E K Sample Perimeter Drilling 
Ltd. 



P 1992 93.9 32 N/A 39.9 



23   NW-26-11-
4E 



K Biedrich Echo Drilling Ltd. P 1987 114.9 20 40 29.9 



24   NW-26-11-
4E 



B Van Den Abeele Stonewall Drilling P 1986 122.9 17 N/A 49.9 



25   NW-26-11-
4E 



A Bartel Paul Slusarchuk Well 
Drilling Ltd. 



P 1975 141.9 13 N/A 29.9 



26   NW-26-11-
4E 



J J  Zayshley Hygaard's Well 
Drilling 



P 1975 197.9 27 36 10 



27   NW-26-11-
4E 



R Claeys Paul Slusarchuk Well 
Drilling Ltd. 



P 1985 227.8 28 N/A 29.9 



28   NW-26-11-
4E 



K Holland Friesen Drillers Ltd. P 1985 114.9 28 40 19.9 



29   NW26-11-4E Al Tomiuk Echo Drilling Ltd. P 1996 120 12 15 15 



30   NW-26-11-
4E 



B Tomivk Stonewall Drilling P 1985 102.9 17 N/A 99.9 



31   NW-26-11-
4E 



E  Koenig Friesen Drillers Ltd. P 1974 109.9 0 30 49.9 



32   NW26-11-4E Charlene Clayes Echo Drilling Ltd. P 2004 157 31 80 50 



33   NW-26-11-
4E 



G  Hilderman Friesen Drillers Ltd. P 1974 139.9 25 50 29.9 



34   NW-26-11-
4E 



M Chunick Paul Slusarchuk Well 
Drilling Ltd. 



P 1980 165.9 29 N/A 29.9 











35   NW-26-11-
4E 



W H White Paul Slusarchuk Well 
Drilling Ltd. 



P 1963 116.9 12 20 34.9 



36   NW-26-11-
4E 



L Lotz Pruden Drilling Co. 
Ltd. 



P 1967 115.9 20 20 10 



37   NW-26-11-
4E 



J Holland Hunts Water Well 
Drilling 



P 1995 92.9 25 50 10 



38   NW-26-11-
4E 



D Bartel Paul Slusarchuk Well 
Drilling Ltd. 



P 1977 165.9 1 N/A 44.9 



39   NW-26-11-
4E 



M Borowski Paul Slusarchuk Well 
Drilling Ltd. 



P 1968 133.9 19 21 34.9 



40   SW24-11-4E Berenice Bednar Unknown P 1900 N/A N/A N/A N/A 



41   27-11-4E G  Garnette Aquarius Well 
Drilling 



P 1974 123.9 25 N/A 15 



42   27-11-4E R W Zelinsky Paul Slusarchuk Well 
Drilling Ltd. 



P 1971 137.9 21 23 29.9 



43   27-11-4E Stratfield Properties Echo Drilling Ltd. P 2001 297 25 35 25 



44   SW25-11-4E Debbie Petrie Echo Drilling Ltd. P 2008 147 10 50 50 



45   NW25-11-4E Bill Sedo Unknown P 1993 N/A N/A N/A N/A 



 
 



Notes 



All information sourced from Manitoba Sustainable Development – GWDRILL, (2018 edition) 
 
Friesen Drillers Limited has not verified or field confirmed any data present in this table. All yields and static water levels are as reported 
and have not been verified by Friesen Drillers Limited. Current well use or operations are unknown for all wells listed.  
 
S.W.L.-Static water level; P.W.L.–Pumping water level; N/A–Not Available; P - Production; O-Observation. 
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Result D.L. Units Extracted AnalyzedSample Details/Parameters 



of
BERGER



Qualifier* Batch



* Refer to Referenced Information for Qualifiers (if any) and Methodology.
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L2396645-1 WELL 1
AF on 12-DEC-19 @ 15:19Sampled By:



WATER
   Miscellaneous Parameters



ROU4W total
Special Request



Bicarbonate (HCO3)



Carbonate (CO3)



Hydroxide (OH)



Alkalinity, Total (as CaCO3)



Chloride (Cl)



Conductivity



Fluoride (F)



Hardness (as CaCO3)



Nitrate (as N)



Nitrate and Nitrite as N



Nitrite (as N)



Sulfate (SO4)



TDS (Calculated)



Calcium (Ca)-Total
Iron (Fe)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Potassium (K)-Total
Sodium (Na)-Total



Turbidity



pH



mg/L



mg/L



mg/L



mg/L



mg/L



umhos/cm



mg/L



mg/L



mg/L



mg/L



mg/L



mg/L



mg/L



mg/L
mg/L
mg/L
mg/L
mg/L
mg/L



NTU



pH units



27-DEC-19
27-DEC-19
27-DEC-19
27-DEC-19
27-DEC-19
27-DEC-19



10-JAN-20



18-DEC-19



18-DEC-19



18-DEC-19



17-DEC-19



16-DEC-19



17-DEC-19



16-DEC-19



31-DEC-19



16-DEC-19



18-DEC-19



16-DEC-19



16-DEC-19



31-DEC-19



30-DEC-19
30-DEC-19
30-DEC-19
30-DEC-19
30-DEC-19
30-DEC-19



16-DEC-19



17-DEC-19



See Attached



303



<0.60



<0.34



249



19.8



528



0.186



314



0.026



<0.070



<0.010



29.9



312



57.8
0.187
41.1



0.00772
3.74
10.5



10.5



8.22



Alkalinity, Bicarbonate



Alkalinity, Carbonate



Alkalinity, Hydroxide



Alkalinity, Total (as CaCO3)



Chloride in Water by IC



Conductivity



Fluoride in Water by IC



Hardness Calculated



Nitrate in Water by IC



Nitrate+Nitrite



Nitrite in Water by IC



Sulfate in Water by IC



TDS calculated



Total Metals in Water by CRC ICPMS



Turbidity



pH



1.2



0.60



0.34



1.0



0.50



1.0



0.020



0.20



0.020



0.070



0.010



0.30



5.0



0.050
0.010
0.0050
0.00010
0.050
0.050



0.10



0.10



Matrix:



HTC



R4969133



R4945513



R4945299



R4945513



R4945299



R4945299



R4945299



R4945299



R4957842
R4957842
R4957842
R4957842
R4957842
R4957842



R4944262



R4945513











ALK-CO3CO3-CALC-WP



ALK-HCO3HCO3-CALC-
WP



ALK-OHOH-CALC-WP



ALK-TITR-WP



CL-IC-N-WP



EC-WP



ETL-SOLIDS-CALC-WP



F-IC-N-WP



HARDNESS-CALC-WP



IONBALANCE-CALC-WP



MET-T-CCMS-WP



Reference Information



Alkalinity, Carbonate



Alkalinity, Bicarbonate



Alkalinity, Hydroxide



Alkalinity, Total (as CaCO3)



Chloride in Water by IC



Conductivity



TDS calculated



Fluoride in Water by IC



Hardness Calculated



Ion Balance Calculation



Total Metals in Water by CRC ICPMS
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The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of water.
The fraction of alkalinity contributed by carbonate is calculated and reported as mg CO3 2-/L.



The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of water.
The fraction of alkalinity contributed by bicarbonate is calculated and reported as mg HCO3-/L



The Alkalinity of water is a measure of its acid neutralizing capacity.Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of water.
The fraction of alkalinity contributed by hydroxide is calculated and reported as mg OH-/L.



The Alkalinity of water is a measure of its acid neutralizing capacity. Alkalinity is imparted by bicarbonate, carbonate and hydroxide components of 
water. Total alkalinity is determined by titration with a strong standard mineral acid to the successive HCO3- and H2CO3 endpoints indicated 
electrometrically.



Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.



Conductivity of an aqueous solution refers to its ability to carry an electric current.  Conductance of a solution is measured between two spatially fixed 
and chemically inert electrodes.



Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.



Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.  
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.



Cation Sum, Anion Sum, and Ion Balance (as % difference) are calculated based on guidance from APHA Standard Methods (1030E Checking 
Correctness of Analysis).  Because all aqueous solutions are electrically neutral, the calculated ion balance (% difference of cations minus anions) 
should be near-zero.



Cation and Anion Sums are the total meq/L concentration of major cations and anions.  Dissolved species are used where available.  Minor ions are 
included where data is present.  Ion Balance (as % difference) cannot be calculated accurately for waters with very low electrical conductivity (EC), and 
is reported as "Low EC" where EC < 100 uS/cm (umhos/cm).  Ion Balance is calculated as:



Ion Balance (%) = [Cation Sum-Anion Sum] / [Cation Sum+Anion Sum]



Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.



Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.
 



ALS Test Code Test Description



Water



Water



Water



Water



Water



Water



Water



Water



Water



Water



Water



HTC



MS-B



Hardness was calculated from Total Ca and/or Mg concentrations and may be biased high (dissolved Ca/Mg results unavailable).



Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.



Sample Parameter Qualifier Key:



Qualifiers  for Sample Submission Listed:



LPML Lab-Preserved for Total Metals.  Sample received with pH > 2 and preserved at the lab.  Total Metals results may be biased low.



CALCULATION



CALCULATION



CALCULATION



APHA 2320B



EPA 300.1 (mod)



APHA 2510B



CALCULATION



EPA 300.1 (mod)



APHA 2340B



APHA 1030E



EPA 200.2/6020B (mod.)



Method Reference** 



Description Qualifier    



Description      Qualifier      



Matrix 



Test Method References:            



Version:  FINAL   
4











NO2+NO3-CALC-WP



NO2-IC-N-WP



NO3-IC-N-WP



PH-WP



SO4-IC-N-WP



SPECIAL REQUEST-UW



TURBIDITY-WP



Reference Information



Nitrate+Nitrite



Nitrite in Water by IC



Nitrate in Water by IC



pH



Sulfate in Water by IC



Special Request University of Waterloo



Turbidity
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Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.



Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.



The pH of a sample is the determination of the activity of the hydrogen ions by potentiometric measurement using a standard hydrogen electrode and a 
reference electrode.



Inorganic anions are analyzed by Ion Chromatography with conductivity and/or UV detection.



Turbidity in aqueous matrices is determined by the nephelometric method.



ALS Test Code Test Description



Water



Water



Water



Water



Water



Misc.



Water



CALCULATION



EPA 300.1 (mod)



EPA 300.1 (mod)



APHA 4500H



EPA 300.1 (mod)



SEE SUBLET LAB RESULTS



APHA 2130B (modified)



Method Reference** 



** ALS test methods may incorporate modifications from specified reference methods to improve performance.



Matrix 



The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:



Laboratory Definition Code Laboratory Location



UW



WP



UNIVERSITY OF WATERLOO



ALS ENVIRONMENTAL - WINNIPEG, MANITOBA, CANADA



Test Method References:            



Chain of Custody Numbers:



GLOSSARY OF REPORT TERMS
Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For    
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory 
objectives for surrogates are listed there.
mg/kg - milligrams per kilogram based on dry weight of sample
mg/kg wwt - milligrams per kilogram based on wet weight of sample
mg/kg lwt - milligrams per kilogram based on lipid-adjusted weight 
mg/L  - unit of concentration based on volume, parts per million.
<  - Less than.
D.L. - The reporting limit.
N/A - Result not available. Refer to qualifier code and definition for explanation.



Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Quality Control Report
Page 1 of



Client:



Contact:



Friesen Drillers Ltd
307 PTH 12 N 
Steinbach  MB  R5G 1L9
PAULYNN ESTRELLA



Report Date: 15-JAN-20Workorder: L2396645



Test Matrix Reference Result Qualifier Units RPD Limit Analyzed



ALK-TITR-WP



CL-IC-N-WP



EC-WP



F-IC-N-WP



MET-T-CCMS-WP



Water



Water



Water



Water



Water



R4945513



R4945299



R4945513



R4945299



Batch



Batch



Batch



Batch



DUP



LCS



MB



DUP



LCS



MB



MS



DUP



LCS



MB



DUP



LCS



MB



MS



WG3245335-10



WG3245335-9



WG3245335-6



WG3243517-3



WG3243517-2



WG3243517-1



WG3243517-4



WG3245335-10



WG3245335-8



WG3245335-6



WG3243517-3



WG3243517-2



WG3243517-1



WG3243517-4



L2396645-1



L2396645-1



L2396645-1



L2396645-1



L2396645-1



L2396645-1



Alkalinity, Total (as CaCO3)



Alkalinity, Total (as CaCO3)



Alkalinity, Total (as CaCO3)



Chloride (Cl)



Chloride (Cl)



Chloride (Cl)



Chloride (Cl)



Conductivity



Conductivity



Conductivity



Fluoride (F)



Fluoride (F)



Fluoride (F)



Fluoride (F)



245



101.1



<1.0



19.9



100.7



<0.50



105.4



528



97.8



<1.0



0.181



92.0



<0.020



101.6



17-DEC-19



17-DEC-19



17-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



17-DEC-19



17-DEC-19



17-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



1.3



0.3



0.0



3.1



20



20



10



20



85-115



90-110



75-125



90-110



90-110



75-125



mg/L



%



mg/L



mg/L



%



mg/L



%



umhos/cm



%



umhos/cm



mg/L



%



mg/L



%



1



0.5



1



0.02



249



19.8



528



0.186
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Quality Control Report
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed



MET-T-CCMS-WP



NO2-IC-N-WP



NO3-IC-N-WP



PH-WP



Water



Water



Water



Water



R4957842



R4945299



R4945299



Batch



Batch



Batch



LCS



MB



DUP



LCS



MB



MS



DUP



LCS



MB



MS



WG3249717-2



WG3249717-1



WG3243517-3



WG3243517-2



WG3243517-1



WG3243517-4



WG3243517-3



WG3243517-2



WG3243517-1



WG3243517-4



L2396645-1



L2396645-1



L2396645-1



L2396645-1



Calcium (Ca)-Total



Iron (Fe)-Total



Magnesium (Mg)-Total



Manganese (Mn)-Total



Potassium (K)-Total



Sodium (Na)-Total



Calcium (Ca)-Total



Iron (Fe)-Total



Magnesium (Mg)-Total



Manganese (Mn)-Total



Potassium (K)-Total



Sodium (Na)-Total



Nitrite (as N)



Nitrite (as N)



Nitrite (as N)



Nitrite (as N)



Nitrate (as N)



Nitrate (as N)



Nitrate (as N)



Nitrate (as N)



100.8



95.5



118.8



104.6



103.2



104.3



<0.050



<0.010



<0.0050



<0.00010



<0.050



<0.050



<0.010



102.2



<0.010



103.6



0.027



104.0



<0.020



106.2



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



30-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



N/A



1.0



20



20



80-120



80-120



80-120



80-120



80-120



80-120



90-110



75-125



90-110



75-125



%



%



%



%



%



%



mg/L



mg/L



mg/L



mg/L



mg/L



mg/L



mg/L



%



mg/L



%



mg/L



%



mg/L



%



0.05



0.01



0.005



0.0001



0.05



0.05



0.01



0.02



RPD-NA<0.010



0.026
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed



PH-WP



SO4-IC-N-WP



TURBIDITY-WP



Water



Water



Water



R4945513



R4945299



R4944262



Batch



Batch



Batch



DUP



LCS



DUP



LCS



MB



MS



DUP



LCS



MB



WG3245335-10



WG3245335-7



WG3243517-3



WG3243517-2



WG3243517-1



WG3243517-4



WG3243788-3



WG3243788-2



WG3243788-1



L2396645-1



L2396645-1



L2396645-1



L2396645-1



pH



pH



Sulfate (SO4)



Sulfate (SO4)



Sulfate (SO4)



Sulfate (SO4)



Turbidity



Turbidity



Turbidity



8.21



7.39



29.8



104.4



<0.30



107.0



10.2



103.0



<0.10



17-DEC-19



17-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



16-DEC-19



0.01



0.5



2.9



0.2



20



15



7.3-7.5



90-110



75-125



85-115



pH units



pH units



mg/L



%



mg/L



%



NTU



%



NTU



0.3



0.1



J8.22



29.9



10.5



5
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Sample Parameter Qualifier Definitions:



Description Qualifier      



J



RPD-NA



Duplicate results and limits are expressed in terms of absolute difference.



Relative Percent Difference Not Available due to result(s) being less than detection limit.



Limit    ALS Control Limit (Data Quality Objectives)
DUP     Duplicate
RPD     Relative Percent Difference
N/A        Not Available
LCS      Laboratory Control Sample
SRM     Standard Reference Material
MS        Matrix Spike
MSD     Matrix Spike Duplicate
ADE      Average Desorption Efficiency
MB        Method Blank
IRM       Internal Reference Material
CRM     Certified Reference Material
CCV      Continuing Calibration Verification
CVS      Calibration Verification Standard
LCSD   Laboratory Control Sample Duplicate



Legend:



5
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ALS Product Description   
Sample  



ID   Sampling Date   Date Processed   Rec. HT Actual HT



Physical Tests



Anions and Nutrients



1



1



1



1



12-DEC-19 15:19



12-DEC-19 15:19



12-DEC-19 15:19



12-DEC-19 15:19



16-DEC-19 14:00



17-DEC-19 12:00



16-DEC-19 14:00



16-DEC-19 14:00



3



0.25



3



3



4



117



4



4



Turbidity



pH



Nitrate in Water by IC



Nitrite in Water by IC



EHTR



EHTR-FM



EHTR



EHTR



Qualifier   



Legend & Qualifier Definitions:



The ALS Quality Control Report is provided to ALS clients upon request.  ALS includes comprehensive QC checks with every analysis to 
ensure our high standards of quality are met.  Each QC result has a known or expected target value, which is compared against pre-
determined data quality objectives to provide confidence in the accuracy of associated test results.



Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this 
Work Order.



Hold Time Exceedances:



Notes*:
Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.
Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is
used for calculation purposes.  Samples for L2396645 were received on 16-DEC-19 07:45.



ALS recommended hold times may vary by province.  They are assigned to meet known provincial and/or federal government
requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available).  For more information, please contact ALS.



Units 



days



hours



days



days



EHTR-FM:  
EHTR:        
EHTL:         
EHT:         
Rec. HT:   



Exceeded ALS recommended hold time prior to sample receipt.  Field Measurement recommended.
Exceeded ALS recommended hold time prior to sample receipt.
Exceeded ALS recommended hold time prior to analysis.  Sample was received less than 24 hours prior to expiry.
Exceeded ALS recommended hold time prior to analysis.
ALS recommended hold time (see units).
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Client: Dalmaijer
ALS Laboratories
Work Order:  L2396645



ISO# 2020007
Location: 



1 for 18O, 2H



Environmental Isotope Lab
2020-01-10



1 of 1



# Sample Lab# δ18O Result Repeat δ2H Result Repeat pH EC AZD
H2O H2O uS/cm



1  L2396645-1 434827 X -13.25 -13.21 X -102.87 -102.72 8.22 528
VSMOW  ± 0.2‰ VSMOW  ± 0.8‰



To Contact uwEILAB:
519 888 4732



Rick Heemskerk
uwEILAB Manager



rkhmskrk@uwaterloo.ca
519 888 4567 ext 35838




















 
Based on our understanding of the proposed facility, this project will require a Water Rights
Use Licence issued under The Water Rights Act.  An application must be submitted. Please
confirm the application status.
Please advise if peat will be shipped into Manitoba from other provinces/jurisdictions for
processing at this facility?
What is the expected height of the pile of peat in the bunker to feed to the processing plant?
What is the expected moisture content of the peat (in the context of how much fugitive dust
would be expected)?

 
A response is requested at your earliest convenience.
 
Thank-you,
 
Krystal Penner
Pesticide and Agricultural Program Specialist
Environmental Approvals Branch
Department of Conservation and Climate
Government of Manitoba
1007 Century Street, Winnipeg MB R3H 0W4
(204) 945-7107 | Krystal.Penner@gov.mb.ca
www.manitoba.ca
 
Facts are key in the fight against COVID-19, visit Manitoba.ca/covid19
 

mailto:Krystal.Penner@gov.mb.ca
http://www.manitoba.ca/
http://www.manitoba.ca/covid19

