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1.0 INTRODUCTION 
 

CHUNG & VANDER DOELEN ENGINEERING LTD. (CVD) has been retained by the ‘Client’, 1000525725 
Ontario Inc., to complete a scoped hydrogeological assessment for the property located at 1665 Scotch 
Line Road in Elmira, Ontario (“Site”), as shown in Figure 1.   
 
The purpose of the investigation is to evaluate existing hydrogeological conditions at the Site in support 
of the proposed construction for a light industrial subdivision and its associated infrastructure.  This 
development includes a combination of industrial use lots, roadways, a stormwater management 
facility, along with associated landscaping and services.  The Site is to be fully municipally serviced with 
water and wastewater infrastructure, which will include the construction of a stormwater management 
(SWM) facility within the western portion of the Site.  A roadway network, comprising Streets ‘A’ and ‘B’, 
will be constructed throughout the industrial subdivision, connecting it to South Field Drive in the north, 
and Scotch Line Road to the south. 
 
This report presents the preliminary findings of the ongoing hydrogeological investigation, conducted 
between March and December 2024, and should be read in conjunction with the CVD Preliminary 
Geotechnical Soil Investigation Report (December 2024).  At the time of the writing of this report, only a 
Draft Plan (MHBC, February 20, 2025) of the proposed development, as provided in Appendix A, was 
available for our review.  As more information about the development is made available, and more field 
data is gathered, further updates to this report will be provided. 
 
 
2.0  INVESTIGATION SCOPE 

2.1  BACKGROUND DATA REVIEW 

 

The following background information (Section 8.0 lists the specific information) has been considered 
and reviewed as part of this investigation:  

 Blackport, R., et al., Developing science-based policy for protecting the Waterloo Moraine 
groundwater resource, Canadian Water Resources Journal, Volume 39 (June 19, 2014). 

 Grand River Source Protection Report Region of Waterloo (February 9, 2022) 

 Grand River Conservation Authority (November 2024)  

 GM BluePlan Engineering; Elmira Drain #1, Overall Watershed, Township of Woolwich, Drawing 
No. 1 (November 2020) 

 Karrow, P.F. Quaternary Geology, Conestogo Area; Ontario Geological Survey.  Map 2558 (1993) 

 Matrix Solutions.  Inc., The Region of Waterloo, Tier Three Water Budget and Local Area Risk 
Assessment, prepared for the Region of Waterloo (September 2014) 

 MECP Water Well Records (Appendix F) 

 MHBC, Draft Plan of Industrial Subdivision, 1665 Scotch Line Road, Elmira, Ontario (February 20, 
2025) 
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 MTE Consultants, Beisel Lands Proposed Residential Subdivision Hydrogeologic Investigation, 
Barnswallow Drive, Elmira, ON, prepared for Activa Holdings Inc., File No. 45530-104 (June 10, 
2021) 

 Toporama Topographical Map, Ministry of Natural Resources Canada (November 2024) (Figure 
3)  

 

2.2  BOREHOLE DRILLING & MONITORING WELL INSTALLATION 

 
As part of both the initial hydrogeological and preliminary geotechnical soil investigations, completed by 
CVD between March 26 and April 1, 2024, twenty-three (23) boreholes were advanced to depths 
between 3.50 and 15.75 m below existing grade, corresponding to elevations ranging between 345.99 
and 356.11 mASL.  Monitoring wells were installed at fourteen (14) of the borehole locations 
(monitoring wells BH 1 to 12).  A cluster of deep and shallow wells were installed at Boreholes 4 and 8 
(labelled BH 4D/4S and BH 8D/8S).  These combined boreholes/monitoring wells were drilled/installed 
to investigate the subsoil and groundwater table conditions at the property.  Boreholes 13 to 21 were 
drilled to provide subsoil information for the reconstruction of the sections of Scotch Line Road and 
South Field Drive that surround the property.  All CVD monitoring well/boreholes logs are included on 
Enclosures 1 to 23. 
 
The investigation was completed using a track-mounted CME-55 drill rig, equipped both with standard 
108 mm inner diameter hollow stem augers (HSA) and 152 mm outer diameter solid stem augers (SSA) 
operated by Davis Drilling Ltd. of Milton, Ontario.  Davis Drilling Ltd. is an MECP licensed water well 
contractor.  Soil samples collected during the borehole investigation program were examined in the field 
and subsequently brought to CVD’s laboratory for tactile and textural examination.  Moisture content 
determinations were performed on all retrieved subsoil samples collected from the drilling program. 
 
The ground surface elevation of the boreholes, monitoring wells, and geomorphological features of the 
site were surveyed by CVD for the purpose of this report using a Network RTK Global Navigation Satellite 
System (GNSS) Receiver.  The survey data was collected using the UTM Zone 17N Projection, 
NAD83(CSRS)v7-2010 datum and Canada Geoid Model HT2_2010v70 (CGVD28). 
 

2.3  DRIVE-POINT PIEZOMETER INSTALLATION 
 
Shallow drive-point piezometers (DP) were installed at two (2) wetland/water course locations in the 
northwestern corner of the Site (DP 1 and DP 2) in December 2023, and an additional (1) shallow 
piezometer (DP 2S) was installed on March 25, 2024, beside DP 2, as shown in Figure 5.  The piezometers 
were installed to investigate both groundwater and surface water levels (i.e., both inside and outside the 
piezometers) to characterize the groundwater-dependent features for the Grand River Conservation 
Authority (GRCA) regulated wetland, located within the northwestern section of the Site. 
 
DP 1 was installed in the northern edge of the wetland, in a small intermittent stream travelling in a west to 
east direction.  DP 2 was installed farther south at the edge of the stream that runs parallel to the railroad 
line (north to south).  DP 2S was installed approximately 5 m east of DP 2, in an area overgrown with 
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marsh-related vegetation which only intermittently displays standing water.  Figure 5a shows the locations 
of the drive-point piezometers within the wetlands and associated watercourses.  
 
The procedure for installing each drive-point piezometer was as follows:  
 

1. auger a 0.85 m deep hole through the upper soil layers to observe the stratigraphy and 
groundwater conditions of the location,  

2. attach a 0.30-m long, 1.9-cm diameter stainless steel piezometer tip (or screen) to a length of 
1.9-cm threaded steel riser pipe,  

3. drive the assembled piezometer from ground surface to the depth desired using a post hammer, 
and  

4. fill any annular space around the pipe with bentonite to prevent surface water from moving 
directly along the annulus to the piezometer screen. 

 

2.4  WELL DEVELOPMENT, WATER LEVEL MONITORING, & RESPONSE TESTS 

 
Each monitoring well was developed using Waterra™ polyethylene tubing, foot-valve and hand pumps.   
As of the writing of this report, a full round of groundwater level monitoring at all of the existing 
monitoring well and piezometer locations was performed on four (4) occasions: on April 16 and 30, July 
26, and October 24, 2024.  Additional readings on individual wells were recorded on March 19 and 24, 
and May 2, 2024.  Table 1 (see Appendix C) provides a summary of the groundwater levels and 
calculated elevations for all the monitoring events, as well as the fluctuations in groundwater levels at 
each monitoring well location relative to April 16, 2024, during which, in general, the highest 
groundwater table elevations were recorded.  Additionally, the groundwater level data has also been 
represented visually in the form of hydrographs.  Both Table 1 and all the hydrographs for each 
monitoring well can be found in Appendix C. 
 
To provide a more comprehensive summary of groundwater conditions at the Site, fourteen (14) Van 
Essen DI801 10 m TD-Diver automated data loggers and one (1) Baro-Diver were installed at select 
monitoring well locations.  The data loggers provide continuous measurements (2-hour intervals) during 
the entire water table monitoring period.  The purpose of the Baro-Diver was to compensate for 
atmospheric noise and pressure at the ground surface.  Furthermore, three (3) DI601 10 m Micro-Divers 
were installed in all three piezometers.  The automated monitoring at these wells/piezometers using the 
data loggers is currently ongoing. 
 
Well response tests (slug/bail tests) were completed at six (6) of the monitoring well locations 
(Boreholes 1, 3, 4D/4S, 6, and 9) on May 2, 2024, to provide a more accurate estimate of the hydraulic 
conductivity (K) (or permeability) of the saturated aquifer subsoil strata, and to assist in providing more 
accurate infiltration rates.  The hydraulic conductivities were calculated through the Aquifer Test 
software utilizing the Bouwer and Rice method.  The results of the tests are graphically presented in 
Appendix D, and a summary of the data is also included in Table 1. 
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Furthermore, fourteen (14) grain size distribution analyses were carried out on representative subsoil 
samples to confirm the subsoil textures and to help identify and assist in providing estimates of 
hydraulic conductivities for the encountered groundwater-bearing subsoil deposits.  The results of these 
tests are presented in Enclosures 24 and 37. 
 

2.5  GEOTECHNICAL INVESTIGATIONS IN SURROUNDING AREAS 

 
To further understand the geology and hydrogeological conditions of the area surrounding the subject 
lands, a study of relevant past geotechnical investigations in vicinity to the Site was performed.  
 
A previous subsurface investigation was conducted by MTE consultants Inc. (June 10, 2021) for the 
Biesel Lands Proposed Residential Subdivision, which is located directly west of Elmira, approximately 
2.5 km northwest of the subject site.  As part of the study, seven (7) boreholes, all of which were 
converted into monitoring wells, were advanced to depths ranging between 4.6 to 7.5 mbgs.  An 
additional thirty (30) boreholes were advanced during the second round of drilling, of which two (2) of 
the boreholes were converted into groundwater monitoring wells. 
 
The MTE boreholes/monitoring wells identified a clayey silt likely corresponding to the regional 
hydrostratigraphic Unit 1 (see Section 3.2), which is composed of the Tavistock and/or Upper Maryhill 
Till (aquitard ATB1/ATB3).  Shallow groundwater was measured at depths ranging between 0.22 and 
4.01 mbgs, corresponding to elevations between 371.8± and 367.9± masl, with shallow groundwater 
flow directions mimicking local topography and travelling from a northeasterly to southeasterly 
direction.  Additionally, single well hydraulic response tests conducted on the wells in the clayey silt unit 
showed hydraulic conductivity values ranging from 1 x 10-10 to 3 x 10-7 m/s with a geometric mean of 7 x 
10-9 m/s.  
 
A deeper monitoring well, owned by the Region of Waterloo, was installed near the Biesel development 
in regional hydrostratigraphic Unit 3 (generally located from 31± to 44± mbgs), corresponding to the 
Pre-Catfish Outwash confined aquifer.  Water levels from the deep monitoring well were measured 
between the depths of 20.5 and 20.7 mbgs (elevations 348.58 and 348.38 m). 
 
 
3.0 SITE CHARACTERIZATION 

3.1  TOPOGRAPHY, DRAINAGE & WETLAND FEATURES 
 
The Subject Lands are located within the Canagagigue Creek Subwatershed in the Township of  
Woolwich.  Canagagigue Creek, which is located approximately 700 m north of the Subject Lands, drains 
eastwards into the Grand River and is part of the larger Grand River Watershed.  The Elmira drain No. 1 
(GM BluePlan Engineering, 2020) which is situated about 25 to 50 m west of the site, adjacent to the 
Waterloo Central Rail Corridor, drains northwards into the Canagagigue Creek.  Figure 1 shows the 
relative location of the Site to the aforementioned surface water features.  A small Grand River 
Conservation Authority (GRCA) regulated wetland is located within the northwestern area of the 
property as shown in Figure 5a. 
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Physically, the Site is bounded to the north by Southfield Drive, to the south by Scotch Line Road, and to 
the west by the Waterloo Central Rail Corridor railway tracks.  The subject Lands are bordered to the 
east by agricultural lands which are themselves bounded further east by New Jerusalem Road.  A local 
unnamed road/driveway passes through the centre of the property in a north-south orientation. 
 
Regionally, elevations significantly increase westwards towards Wallenstein, as well as northwards 
towards Floradale and North Woolwich.  Elevations generally decrease east and southeast towards 
Conestogo and Winterbourne.  Minor decreases in elevations occur northwards and westwards towards   
the drain that flows into Canagagigue Creek.  Regional topography and ground surface elevations are 
shown on Figure 3. 
 
Locally, the ground surface elevation considerably varies across the Site, with elevations ranging from 
345± to 356± masl, and the property generally exhibits a glacial hummocky topography.  Elevations are 
typically highest at the centre of the property, with other local highs occurring along the north and 
southern areas.  There is a relatively large decrease in elevation from the centre of the Site westwards 
towards the wetland/creek (10± m), as well as a smaller decrease from the centre of the property 
towards the east (5± m).  The ground surface elevations at the CVD borehole locations (Enclosures 1 to 
23) ranged between 345.99 and 356.11 masl. 
  

3.2  GEOLOGICAL CONDITIONS 

 
The subject lands are located in the glacial Oxford Till Plain, which spans over an area of 156,000 ha, and 
is characterized by frequent glacial geomorphic features, such as drumlins and flutes (Chapman and 
Putnam, 1984).  Surface geological mapping for the area (by Karrow P.F., 1993), presented in Figure 2, 
shows that the Site is predominantly underlain by the Tavistock Till of the Port Bruce Stadial occurring 
during the Late Winsconsinan Period of the Pleistocene.  A small area of ice-contact sand and gravel 
and/or sand is shown to be present in the northeast corner of the Site, which is likely part of an esker, 
while outwash sands are purported to be situated in the very northwestern corner of the property.   
 
Paleozoic geological mapping shows that the property is located within the Salina formation of the 
Upper Silurian Epoch (Armstrong and Carter, 2006).  The bedrock in this area is comprised of 
interbedded grey and brown dolostone and/or red shale.  
 
According to the Region of Waterloo’s Tier 3 study under the Clean Water Act (AquaResource Inc., 
2012), four (4) regional hydrostratigraphic units were identified and characterized in the vicinity of the 
Site as follow: 
 

 Unit 1 – Clay: Brown to grey clay encountered at depths from 0± to 9± mbgs and corresponding 
to the Tavistock Till (geologic unit ATB1, as characterized by the Ontario Geological Survey) 
and/or the Lower Maryhill Till (ATB3).  

 Unit 2 – Gravelly Clay: A clay encountered at depths from 9± to 31± mbgs, and likely 
corresponding to the Catfish Creek Till (ATC1/ATC2).   

 Unit 3 – Clayey Sand and Gravel: A clayey sand and gravel deposit encountered at depths from 
31± to 52± mbgs, which was interpreted as the Pre-Catfish Outwash confined aquifer unit 
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(AFD1). 

 Unit 4 – Bedrock: A grey blue/red shale of the Salina Formation encountered at a depth of >52± 
mbgs. 

 
The geological subsurface data, shown on the CVD Borehole Logs (Enclosures 1 to 23) as obtained during 
the subsurface investigation, is generally consistent with the geological mapping listed above.  Based on 
the drilled boreholes, the surficial and subsoils encountered generally consisted of topsoil, underlain by 
a 0.5 to 2.9 m thick layer of fill materials, followed by a Clayey Silt Till or Silty Sand to Sand and Silt Till, 
likely corresponding to the Tavistock Till (geologic unit ATB1).  Most of the boreholes contained a 
combination of the two layers, in which typically the Clayey Silt Till which was underlain by the Sand and 
Silt Till.  
 
Occasional seams and/or minor layers of granular deposits were also found interlayered within the till 
layers and included silt, sandy silt to silty sand, and fine sand layers.  These granular seams/layers within 
the till act as the primary water bearing strata of the water table aquifer.  
 
In Borehole 8, from 14.1 to 15.74 m depth, the termination depth of the borehole, a deeper water-
bearing silty sand to sand and silt deposit was encountered.  It is possible that this unit is related to the 
AFD1 aquifer (Blackport et al., 2014).  Near surface sandy silt and sand and gravel layers were 
encountered in Borehole 13, which is located within the northeastern corner of the Site, likely 
correspond to the outwash sand deposit identified by Karrow (1993). 
 

3.3  HYDROGEOLOGIC SETTING 

 
3.3.1  Water Table Depth and Configuration  
 
Due to the predominance of the clayey silt/sand and silt till throughout the majority of the Site (see 
Section 3.2), the shallow groundwater table aquifer exists predominantly within the fine granular lenses, 
seams, and occasional layers which can be found within the till subsoils.   
 
As shown in Figure 5, in general, the shallow groundwater flow direction mimics the local topography of 
the Site, with groundwater travelling away from the raised plateaus of the centre, north, and south of 
the property, towards the west (into the wetland and creek) and towards the east (into the adjacent 
farmlands).  As with the topography of the property, there is a large variation in shallow groundwater 
levels, with groundwater elevations within all of monitoring wells during all seasons varying from 343.31 
to 353.77 masl.  The highest recorded groundwater elevations at each well varied from 344.20 to 353.77 
masl.  Variations in groundwater levels between all wells varied by up to 10.46± m, while within 
individual wells, the seasonal variation ranged from 0.01± to 3.96± m.  These large differences are due 
to the aquitard nature of the clayey silt/sand and silt till overburden soil.  Since the recharge is very 
slow, large variations of water levels between wet and dry seasons are expected. 
 
Regarding the confined aquifer (monitoring wells BH 4D and 8D), groundwater water levels were 
measured at elevations ranging from 341.71 to 343.32 masl.  A significant downward vertical gradient 
exists between the shallow groundwater table and the confined aquifer, with a maximum difference in 
hydraulic head of 5.64 and 12.06 m in monitoring wells BH 4 and 8, respectively. 
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Further groundwater level monitoring is required to fully understand the shallow groundwater 
behaviour and flow patterns beneath the Site.  Only one seasonal high watermark (Spring freshet) has 
thus far been recorded, and as such, more data is required to fully understand both the seasonal and 
yearly groundwater variations.  Ongoing groundwater monitoring is being conducted to provide an 
evaluation of the seasonal variability of the groundwater table and its fluctuations. 
 
The groundwater measurements for each monitoring well and piezometer collected thus far for the 
investigation (March to October 2024) are summarized in Table 1 and are visually represented as a 
hydrograph (both included in Appendix C).  
 

3.3.2  Groundwater Infiltration and Recharge  

 
Due to the general predominance of the shallow clayey silt till and sand and silt till deposits across the 
site, infiltration rates are expected to be generally very slow.  Infiltration and recharge areas are also 
influenced by the topographical features of the land, along with existing vegetation coverage, which in 
this case promotes shallow groundwater flow to the west towards the wetland/creek, and towards the 
east into the adjacent farmlands.  
 
Based on the single well response tests performed on the water table aquifer (wells BH 1, 3, 4S, 6, and 
9), the hydraulic conductivities for the clayey silt/sand and silt till ranged from 7 x 10-8 to 1 x 10-7 m/s, 
while the hydraulic conductivity of well BH 9, which was installed in the shallow sand and silt to sandy 
silt layer contacted above the sand and silt till, was measured at 1 x 10-6 m/s.  The hydraulic conductivity 
of well BH 4D, a confined aquifer composed of gravelly silty sand, was calculated as 1 x 10-5 m/s.  These 
values are consistent with the hydraulic conductivity ranges typically associated with similar soils (Freeze 
& Cherry, 1979).  Hydraulic conductivities calculated from soil grain sizes analysis (using the Hazen 
Formula) were similar in magnitude to those of the single well response tests. 
 
Based on the single well response tests, review of soil grain size analyses, and physical examination of 
the subsoil deposits, the correlation estimated infiltration rates for the various near-surface soils at the 
property are as follows:  
 

 Sand and Gravel: 100 to 150 mm/hr. 
 Fine to Medium Sand: 75 to 100 mm/hr. 
 Silty Sand: 15 to 30 mm/hr. 
 Sandy Silt to Sand and Silt: 5 to 10 mm/hr. 
 Silt: 3 to 5 mm/hr. 
 Clayey Silt Till and Sand and Silt Till: <5 to 1 mm/hr. 

 
During the period of higher groundwater elevations, anticipated during the Spring and Fall, infiltration is 
expected to be reduced across the site; however, considering the intermittent nature of the local farm 
drains and surface water features in the area, infiltration will likely marginally increase during the 
Summer and Fall seasons as the water table lowers. 
 
Based on the above information, due to the predominance of the low permeable till across the Site and 
its low anticipated infiltration rate, enhanced on-site infiltration across much of the property will likely 
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be not feasible.  The only potential areas of significant infiltration are located in the northeast and 
northwest corners of the Site, where fine granular soils and occasional sand and gravel deposits (the 
remnants of an esker feature) can be found; however, the lateral extent of these coarser soils is likely 
limited.  The ultimate composition of the subsoils in these areas will need to be further explored if 
infiltration features are to be considered at these locations.  Conventional Low Impact Development 
Infrastructure (LID) may be difficult to design within native soils having low anticipated infiltration rates.   
 

3.3.3  Groundwater / Surface Water / Wetland Interaction  

 
The interactions occurring within the wetland feature located in the northwestern portion of the Site 
were examined based on both field observations and surface water/groundwater level data gathered at 
the three (3) piezometer locations: DP1, DP2, and DP2S, as shown on Figure 5.  These piezometers are in 
the general vicinity of the existing drainage course (Elmira Drain No.1) which traverses along the west 
side of the existing railroad tracks, which generally mark the western limits of the Site.  The watercourse 
travels in a northerly direction, adjacent to the Waterloo Central Railway corridor, and ultimately 
discharges into Canagagigue Creek, situated north of Southfield Road.  The wetland is directly connected 
to Drain No.1 through a culvert located under the railroad tracks along the northern edge of the 
wetland. 
 
Based on the gathered data, the vertical gradient in the piezometers exhibits an intermittent nature, 
which largely depends upon the season.  During Spring, it was observed that a weak positive vertical 
hydraulic gradient (VHG) exists at DP1 (located in a stream in the north of the wetland), which later 
became neutral in the Summer, and finally became a negative VHG in the Fall.  At DP2 (located in the 
stream parallel to the railroad tracks), a consistent negative VHG was observed during each round of 
groundwater level measurements.  The VHG at DP2S (located in the overgrown wetland area 5 m east of 
DP2) has generally been relatively neutral with only a very weak positive VHG during the Spring and 
Summer.  During the latest round of groundwater level measurements taken on October 23, no surface 
water was observed in the wetland.  As such, it is considered that this wetland is of an intermittent 
nature and is likely heavily influenced by the amount of water within the adjacent Drain No.1, and 
subsequently, by the amount of surface runoff which feeds the drain.   
 
Further seasonal groundwater monitoring will need to be performed to provide an adequate evaluation 
of the wetland groundwater-surface water interactions and to confirm whether these trends are 
consistent. 
 

3.4  SOURCE WATER PROTECTION AND GROUNDWATER USE 

 
The Grand River Source Protection Plan (updated February 2022) has established four Wellhead 
Protection Areas (A, B, C & D) in the Region of Waterloo; WHPA-A for the immediate 100-m zone around 
each municipal well and WHPA-B to D based on modelled groundwater ‘times of travel’ to each well (or 
wellfield), varying between  2, 5, and 25-years, respectively.  In addition, relative groundwater 
‘vulnerability’ to contamination scores (on an increasing scale from 1 to 10) have been established for all 
lands within the WHPAs. 
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According to data provided on the GRCA-Web GIS application (see Figure 4), the southwestern half of 
the property is located within the WHPA-D zone of the municipal well No. 10 wellfield, situated 
approximately 1.2± km southwest of the Site, which has a vulnerability score of 2 to 4.  WHPA-D denotes 
an area in which the groundwater travel time to the wellfield is 25 years or less, but greater than 5 
years.  The low vulnerability is due to the presence of the Tavistock and/or Lower Maryhill Tills which 
are silt and clay rich at the surface, resulting in slow groundwater recharge.   
 
The entire northeastern half of the property falls outside the WHPA.  As such, the risk to the municipal 
well from any on-site construction activities is deemed to be very low, especially considering the vertical 
separation of on-site shallow groundwater (located in aquitard ATB1) from that of the municipal aquifer 
(AFD1).  
 
The northeastern-most corner of the Site falls within the category of a Tier 2 significant groundwater 
recharge area.  This can be attributed to the sand and gravel and to sand-rich near-surface soils that 
exist in that area, and which are likely remnants of an esker feature. 
 

3.5 PRELIMINARY GROUNDWATER QUALITY ASSESSMENT 

 
Preliminary groundwater quality testing was performed on select wells (BH 1, 3, 4S, 4D, 9) as well as the 
surface water beside DP 2, between March 30 and April 30, 2024, to provide an initial screening of the 
on-site groundwater quality.  An additional attempt was made to collect surface water samples (from 
the piezometers located in the wetland area) on October 23, 2024; however, no surface water was 
present, nor was there sufficient quantity of groundwater present within the piezometers to sample.   
 
Analysis results from for all of the collected groundwater samples were compared to the Provincial 
Water Quality Objectives (PWQO).  Overall, relatively high concentrations of iron in both the wells and 
surface water were detected.  Additionally, minor exceedances of a variety of metals including 
aluminum, arsenic, cadmium, cobalt, copper, lead, nickel, vanadium, and zinc, were identified.  Slightly 
higher concentrations of lead were found in the well at BH 3.  As well, exceedances of phosphorus were 
detected in wells at BH 3, 4S, 9, and the surface water sample near DP 2.  This is not surprising 
considering the agricultural activities on-site and in the surrounding fields.  
 
Further groundwater and surface water testing should be completed to provide a reasonable analysis of 
the on-site groundwater/surface water chemistry.  Appendix E provides the Certificates of Analysis and 
Chain of Custody forms for all groundwater quality sampling and analysis events completed thus far by 
CVD. 
 

3.6  DOOR-TO-DOOR PRIVATE WELL INVENTORY STUDY 

 
A door-to door private well inventory study (see Appendix F) was completed by CVD between October 
25 and 29, 2024, in which all of the residences with suspected private wells within a 500± m radius of 
the Site were visited and surveyed.  In total, eighteen (18) properties (including the Subject Lands) were 
identified which currently utilize a private water well supply.  Prior to the door-to-door survey, a desktop 
analysis of potential MECP well records which might correlate to the wells of the identified residencies 



Scoped Hydrogeological Assessment  April 4, 2025 
Elmira Industrial Subdivision  File No.: 1650, Rev. 1 
1665 Scotch Line Road, Elmira, Ontario  Page 10 
  
 

                                                                                                                                                                                 

was completed, and information potentially relevant to the investigation was extrapolated.  All 
potentially relevant MECP well records are included in Appendix F. 
 
Table 2 provides a summary of the investigation, and Figure 6 shows the locations of each surveyed 
residence.  Of the 18 residences, one (1) homeowner refused to speak with CVD staff, and three (3) 
residents were not at home.  Survey packages which included a letter of explanation, a questionnaire, 
and a pre-paid envelope were left at the vacant residencies for the owner to complete and mail back to 
CVD.  
 
Of the 18 residencies, with the permission of the well owners being provided, drinking water samples 
were collected from eight (8) separate properties, as indicated in Figure 6.  These water samples were 
sent to ALS Laboratories of Waterloo for chemical analysis, with the results then compared to Ontario 
Drinking Water Quality Standards (ODWQS).  Most samples showed minor exceedances in iron, 
manganese (especially the residence at 95 South Field Drive), nitrate, hardness, and total dissolved 
solids (TDS).  All Certificates of Analysis and Chain of Custody forms for the private well water quality 
sampling are included in Appendix F. 
 
 

4.0 SITE SERVICING REQUIREMENTS & IMPACT ASSESSMENT 

4.1 WASTEWATER SYSTEMS & POTENTIAL IMPACT OF EFFLUENT 

 
It has been proposed that the industrial subdivision will be connected to municipal sanitary sewers.  No 
private wastewater treatment system requirements are anticipated for the proposed subdivision. 
 

4.2 WATER SUPPLY & POTENTIAL IMPACT OF WATER TAKING 

 
The proposed industrial subdivision will be serviced by municipal water services.  No private water 
supply service requirements are anticipated.  
 

4.3 STORMWATER MANAGEMENT, POTENTIAL IMPACT TO GROUNDWATER RECHARGE 

 
The proposed industrial subdivision will be serviced by municipal stormwater management works; 
however, at the time of the writing of this report, aside from a review of the overall concept plan, no 
specific design drawings/plans were available.  As the realization of the project proceeds, addendums 
addressing stormwater management and any theoretical impacts to groundwater recharge including 
proposed LID infrastructure at the Site may be provided during the detailed design stage. 
 
Based on review of the current development plans, the proposed storm water management facility will 
be situated within the western portion of the subject site.  The final dimensions and depths for the 
facility were not available at the time of the writing of this report.   
 
Further recommendations may be provided for stormwater management infrastructure once more 
detailed development plans become available. 
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5.0 CONCLUSIONS & RECOMMENDATIONS 

 
Based on the results of the hydrogeological investigation described in this report, the following 
conclusions and recommendations are provided. 

1) The local subsoil strata in which the water table is found is predominantly comprised of clayey 
silt/sand and silt till (Tavistock Till – ATB1 aquitard), with more notable quantities of 
groundwater being found in fine granular seams interlayered within the deposit.  Groundwater 
elevations significantly vary across the Site (343.31 to 353.77 masl), with groundwater flow 
direction generally mimicking that of the topography.  Groundwater generally flows away from 
the centre of the Site towards the wetland in the western section of the property, and towards 
the east into the surrounding farmlands. 

2) The wetland, located in the northwestern section of the property is likely of an intermittent 
nature, with notable surface water (streams and standing water in the marsh) existing during 
the Spring and disappearing during the late Summer and Fall.  The wetland is likely heavily 
influenced by the presence of water within the Elmira Drain No. 1 which is directly connected to 
the wetland through a culvert and travels parallel to the western property line of the Site.  
Additional seasonal data is required to provide conclusive evidence for this observation. 

3) Due to the very low permeability of the predominant clayey silt/sand and silt till deposits across 
the Site, infiltration rates for the developed site are expected to be slow.  Conventional Low 
Impact Development Infrastructure (LID) may be difficult to design within native soils having low 
anticipated infiltration rates.   

4) The southwestern half of the Site falls within the WHPA-D zone of the municipal well No. 10 
(E10), situated approximately 1.2± km southwest of the Site, and has a vulnerability score of 2 to 
4, which is very low.  The entire northeastern half of the property falls outside the WHPA.  
Additionally, on-site shallow groundwater (located within aquitard ATB1) is hydrogeologically 
and vertically separate from that of the municipal aquifer (AFD1).  As such, risks to the municipal 
well are considered minimal. 

5) Site servicing (wastewater, water supply, stormwater management) for the development is to be 
fully municipally supplied.  At the time of the writing of this report, no specific design 
drawings/plans were available for site servicing.  As design plans are updated and additional 
information becomes available, addendums may be provided to address specific site servicing 
issues.  Further groundwater monitoring should be completed to aid in the design and location of 
the proposed SWM facility and any proposed LID infiltration infrastructure. 

6) Seasonal groundwater monitoring is incomplete and is currently ongoing at the Site to better 
characterize the hydrogeological setting, seasonal groundwater level patterns, and 
groundwater/surface water interactions. 

7) It is recommended that once a site grading plan is available, that CVD be retained to review the 
final design and provide updates to the recommendations and conclusions provided in this 
report.  Based on the final design, additional boreholes/monitoring wells might be required to 
delineate the extent of the water table and provide additional information. 
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6.0 CLOSING 

 
This hydrogeological investigation report has been prepared for the exclusive use of the Client and their 
assigns for specific application to this project property.  
 
The assessment was conducted in accordance with the verbal and written requests from the Client, and 
generally accepted assessment practices.  Performance of this assessment is intended to reduce, but not 
eliminate, uncertainty regarding the hydrogeological conditions encountered at the project site, given 
reasonable limits of time and cost.  No other warranty, expressed or implied, is made. 
 
We trust this report is sufficient for your immediate requirements.  If you have any questions, please do 
not hesitate to contact the undersigned. 
 
Respectfully submitted,   
CHUNG & VANDER DOELEN ENGINEERING LTD. 
 
 
 
 
 
 
 
Yaroslav Chudin, EIT     Gavin R. O’Brien M.Sc., P.Geo. 
Geotechnical Engineering Intern    Senior Hydrogeologist 
 
 
 
 
 
 
 
 
Peter Dao, M.Sc., P.Geo.   
Manager, Environmental & Hydrogeology 
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Figure 2 - Quaternary Geology
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Figure 3 - Topography Mapping
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Figure 4 - Watershed Mapping
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Figure 5a: 
Shallow Groundwater Table Interpretation

Pre-Development 
(April 30, 2024)
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& Hydrographs 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Elmira Industrial Subdivision
CVD Engineering

Project: 1650
Page 1

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 1 to 3

Precipitation BH 1 (Logger) BH 2 (Logger) BH 3 (Logger) BH 1 BH 2 BH 3

Dry Dry

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 1

Precipitation BH 1 (Logger) BH 1

Dry

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 2

Precipitation BH 2 (Logger) BH 2

Dry

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 3

Precipitation BH 3 (Logger) BH 3



Elmira Industrial Subdivision
CVD Engineering

Project: 1650
Page 2

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 4 to 6

Precipitation BH 4D (Logger) BH 4S (Logger) BH 5 (Logger) BH 6 (Logger) BH 4D BH 4S BH 5 BH 6

Dry

Dry

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 4D

Precipitation BH 4D (Logger) BH 4D

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 4S

Precipitation BH 4S (Logger) BH 4S

Dry

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 5

Precipitation BH 5 (Logger) BH 5

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 6

Precipitation BH 6 (Logger) BH 6

Dry



Elmira Industrial Subdivision
CVD Engineering

Project: 1650
Page 3

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 7 to 9 

Precipitation BH 7 (Logger) BH 8D (Logger) BH 8S (Logger) BH 9 (Logger) BH 8S BH 7 BH 8D BH 9

Dry

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 7

Precipitation BH 7 (Logger) BH 7

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 8D

Precipitation BH 8D (Logger) BH 8D

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 8S

Precipitation BH 8S (Logger) BH 8S

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 9 

Precipitation BH 9 (Logger) BH 9

Dry



Elmira Industrial Subdivision
CVD Engineering

Project: 1650
Page 4

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 10 to 12

Precipitation BH 10 (Logger) BH 11 (Logger) BH 12 (Logger) BH 10 BH 11 BH 12

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 10

Precipitation BH 10 (Logger) BH 10

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 11

Precipitation BH 11 (Logger) BH 11

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

BH 12

Precipitation BH 12 (Logger) BH 12



Elmira Industrial Subdivision
CVD Engineering

Project: 1650
Page 4

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

Wetland

Precipitation DP 1 (Logger) DP 2 (Logger) DP 2S (Logger) DP 1 (In) DP 2 (In) DP 2S (In)

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

DP 1

Precipitation DP 1 (Logger) DP 1 (In)

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

DP 2

Precipitation DP 2 (Logger) DP 2 (In)

0

20

40

60

80

100

120

140

160

341.0

342.0

343.0

344.0

345.0

346.0

347.0

348.0

349.0

350.0

351.0

352.0

353.0

354.0

355.0

Mar 11/24 Apr 10/24 May 10/24 Jun 09/24 Jul 09/24 Aug 08/24 Sep 07/24 Oct 07/24 Nov 06/24

Precipitation (m
m

)

G
ro

un
dw

at
er

 E
le

va
tio

n 
(m

AS
L)

DP 2S

Precipitation DP 2S (Logger) DP 2S (In)



 

                                                                                                                                                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Single Well Response Test Analysis Charts 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Location: 1665 Scotch Line Road, Elmira, ON Response Test: BH 1

Test Conducted by: R.S. Test Date: 2024-05-02

Water level at t=0 [m]: 3.16 Static Water Level [m]: 1.95 Water level change at t=0 [m]: 1.22

 Page 1 of 6

Project: Elmira Industrial Subdivision

Number: 1650

Client: 1000525725 Ontario Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 3.161 1.216
2 0.0833 3.159 1.214
3 0.1667 3.156 1.211
4 0.3333 3.154 1.209

5 0.5 3.151 1.206
6 0.75 3.148 1.203
7 1 3.145 1.20
8 1.5 3.139 1.194

9 2 3.134 1.189
10 3 3.124 1.179
11 5 3.108 1.163
12 7.5 3.093 1.148

13 10 3.078 1.133
14 12.5 3.068 1.123
15 15 3.056 1.111
16 20 3.038 1.093

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Response Test - Water Level Data and Analysis

Aquifer Thickness: 4.6 m



Test Conducted by: R.S. Test Date: 2024-05-02

Water level at t=0 [m]: 1.62 Static Water Level [m]: 0.38 Water level change at t=0 [m]: 1.24

 Page 2 of 6

Project: Elmira Industrial Subdivision

Number: 1650

Client: 1000525725 Ontario Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 1.618 1.243
2 0.0833 1.615 1.24
3 0.1667 1.614 1.239
4 0.3333 1.608 1.233

5 0.5 1.603 1.228
6 0.75 1.602 1.227
7 1 1.59 1.215
8 1.5 1.577 1.202

9 2 1.565 1.19
10 3 1.541 1.166
11 5 1.502 1.127
12 7.5 1.421 1.046

13 10 1.34 0.965
14 12.5 1.266 0.891
15 15 1.201 0.826
16 20 1.09 0.715

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Response Test - Water Level Data and Analysis

Aquifer Thickness: 4.8 m

Location: 1665 Scotch Line Road, Elmira, ON Response Test: BH 3



Test Conducted by: R.S. Test Date: 2024-05-02

Water level at t=0 [m]: 8.82 Static Water Level [m]: 8.21 Water level change at t=0 [m]: 0.61

 Page 3 of 6

Project: Elmira Industrial Subdivision

Number: 1650

Client: 1000525725 Ontario Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 8.819 0.607
2 0.0833 8.779 0.567
3 0.1667 8.749 0.537
4 0.3333 8.692 0.48

5 0.5 8.65 0.438
6 0.75 8.594 0.382
7 1 8.549 0.337
8 1.5 8.484 0.272

9 2 8.437 0.225
10 3 8.379 0.167
11 5 8.316 0.104
12 7.5 8.282 0.07

13 10 8.262 0.05
14 12.5 8.251 0.039
15 15 8.242 0.03
16 20 8.231 0.019

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Response Test - Water Level Data and Analysis

Aquifer Thickness: 1.8 m

Location: 1665 Scotch Line Road, Elmira, ON Response Test: BH 4D



Test Conducted by: R.S. Test Date: 2024-05-02

Water level at t=0 [m]: 4.33 Static Water Level [m]: 3.76 Water level change at t=0 [m]: 0.57

 Page 4 of 6

Project: Elmira Industrial Subdivision

Number: 1650

Client: 1000525725 Ontario Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 4.33 0.57
2 0.0833 4.328 0.568
3 0.1667 4.325 0.565
4 0.3333 4.325 0.565

5 0.5 4.324 0.564
6 0.75 4.323 0.563
7 1 4.321 0.561
8 1.5 4.318 0.558

9 2 4.312 0.552
10 3 4.307 0.547
11 5 4.30 0.54
12 7.5 4.294 0.534

13 10 4.288 0.528
14 12.5 4.285 0.525
15 15 4.283 0.523
16 20 4.28 0.52

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Response Test - Water Level Data and Analysis

Aquifer Thickness: 2.0 m

Location: 1665 Scotch Line Road, Elmira, ON Response Test: BH 4S



Test Conducted by: R.S. Test Date: 2024-05-02

Water level at t=0 [m]: 2.57 Static Water Level [m]: 1.21 Water level change at t=0 [m]: 1.35

 Page 5 of 6

Project: Elmira Industrial Subdivision

Number: 1650

Client: 1000525725 Ontario Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 2.568 1.354
2 0.0833 2.563 1.349
3 0.1667 2.56 1.346
4 0.3333 2.548 1.334

5 0.5 2.541 1.327
6 0.75 2.533 1.319
7 1 2.521 1.307
8 1.5 2.508 1.294

9 2 2.493 1.279
10 3 2.463 1.249
11 5 2.407 1.193
12 7.5 2.345 1.131

13 10 2.263 1.049
14 12.5 2.131 0.917
15 15 2.008 0.794
16 20 1.944 0.73

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Response Test - Water Level Data and Analysis

Aquifer Thickness: 6.5 m

Location: 1665 Scotch Line Road, Elmira, ON Response Test: BH 6



Test Conducted by: R.S. Test Date: 2024-05-01

Water level at t=0 [m]: 5.01 Static Water Level [m]: 4.03 Water level change at t=0 [m]: 0.99

 Page 6 of 6

Project: Elmira Industrial Subdivision

Number: 1650

Client: 1000525725 Ontario Inc.

Time
[min]

Water Level
[m]

WL Change
[m]

1 0 5.013 0.987
2 0.0667 5.006 0.98
3 0.15 4.993 0.967
4 0.2167 4.987 0.961

5 0.35 4.964 0.938
6 0.4833 4.956 0.93
7 0.75 4.928 0.902
8 0.9833 4.909 0.883

9 2 4.838 0.812
10 3.05 4.787 0.761
11 5.0167 4.705 0.679
12 7.55 4.61 0.584

13 10.05 4.534 0.508
14 15.0833 4.427 0.401
15 20 4.354 0.328

311 Victoria Street North

Kitchener / Ontario / N2H 5E1

519-742-8979

Response Test - Water Level Data and Analysis

Aquifer Thickness: 1.5 m

Location: 1665 Scotch Line Road, Elmira, ON Response Test: BH 9



 

                                                                                                                                                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
APPENDIX E 

 
Water Chemistry Results  

(ALS Laboratories of Waterloo, Ontario) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CERTIFICATE OF ANALYSIS (GUIDELINE EVALUATION)
Work Order : Page : 1 of 15WT2410672

:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

: :Contact Yaroslav Chudin Andrew MartinAccount Manager

:: AddressAddress 311 Victoria St. N.

Kitchener ON Canada N2H 5E1

60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

:: TelephoneTelephone 519 742 8979 +1 519 886 6910

:Project 1650 Date Samples Received : 01-May-2024 14:30

:PO ---- Date Analysis Commenced : 01-May-2024

:C-O-C number 17-620411 Issue Date : 07-May-2024 18:14

Sampler : R. Soknic

Site : ----

Quote number : 2024 SOA

No. of samples received 6:

: 6No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Guideline Comparison

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality 

Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Jon Fisher Production Manager, Environmental Inorganics, Waterloo, Ontario

Kaitlyn Lammers Lab Assistant Microbiology, Waterloo, Ontario

Nik Perkio Inorganics Analyst Inorganics, Waterloo, Ontario

Nik Perkio Inorganics Analyst Metals, Waterloo, Ontario

Walt Kippenhuck Supervisor - Inorganic Inorganics, Waterloo, Ontario



2 of 15:Page

Work Order :

:Client

WT2410672

1650:Project

Chung and Vander Doelen Engineering Ltd.

Summary of Guideline Breaches by Sample

LimitResultCategoryGuidelineAnalyte SummaryAnalyteSampleID/Client ID Matrix

BH 1 0.246 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2<100ONPWQOAluminum, total

0.00509 mg/LWater 0.0009 mg/LIPWQOT2<100ONPWQOCobalt, total

0.00248 mg/LWater Based on Hardness < 20 mg/L 0.001 mg/LIPWQOT2<100ONPWQOCopper, total

<0.050Water IPWQOT2<100ONPWQOPhosphorus, total

0.0352 mg/LWater 0.02 mg/LIPWQOT2<100ONPWQOZinc, total

0.246 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2>100ONPWQOAluminum, total

0.00509 mg/LWater 0.0009 mg/LIPWQOT2>100ONPWQOCobalt, total

<0.050Water IPWQOT2>100ONPWQOPhosphorus, total

0.0352 mg/LWater 0.02 mg/LIPWQOT2>100ONPWQOZinc, total

0.493 mg/LWater 0.3 mg/LPWQOT2<100ONPWQOIron, total

0.0352 mg/LWater 0.03 mg/LPWQOT2<100ONPWQOZinc, total

0.493 mg/LWater 0.3 mg/LPWQOT2>100ONPWQOIron, total

0.0352 mg/LWater 0.03 mg/LPWQOT2>100ONPWQOZinc, total

BH 3 18.1 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2<100ONPWQOAluminum, total

0.00785 mg/LWater 0.005 mg/LIPWQOT2<100ONPWQOArsenic, total

0.000882 mg/LWater Based on Hardness < 100 mg/L 0.0001 mg/LIPWQOT2<100ONPWQOCadmium, total

0.0535 mg/LWater 0.0009 mg/LIPWQOT2<100ONPWQOCobalt, total

0.0320 mg/LWater Based on Hardness < 20 mg/L 0.001 mg/LIPWQOT2<100ONPWQOCopper, total

0.0207 mg/LWater Based on Hardness <30 mg/L 0.001 mg/LIPWQOT2<100ONPWQOLead, total

0.0725 mg/LWater 0.025 mg/LIPWQOT2<100ONPWQONickel, total

1.11 mg/LWater 0.01 mg/LIPWQOT2<100ONPWQOPhosphorus, total

0.0360 mg/LWater 0.006 mg/LIPWQOT2<100ONPWQOVanadium, total

0.168 mg/LWater 0.02 mg/LIPWQOT2<100ONPWQOZinc, total

18.1 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2>100ONPWQOAluminum, total

0.00785 mg/LWater 0.005 mg/LIPWQOT2>100ONPWQOArsenic, total

0.000882 mg/LWater Based on Hardness > 100 mg/L 0.0005 mg/LIPWQOT2>100ONPWQOCadmium, total

0.0535 mg/LWater 0.0009 mg/LIPWQOT2>100ONPWQOCobalt, total

0.0320 mg/LWater Based on Hardness > 20 mg/L 0.005 mg/LIPWQOT2>100ONPWQOCopper, total
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0.0207 mg/LWater Based on Alkalinity >80 mg/L 0.005 mg/LIPWQOT2>100ONPWQOLead, total

0.0725 mg/LWater 0.025 mg/LIPWQOT2>100ONPWQONickel, total

1.11 mg/LWater 0.01 mg/LIPWQOT2>100ONPWQOPhosphorus, total

0.0360 mg/LWater 0.006 mg/LIPWQOT2>100ONPWQOVanadium, total

0.168 mg/LWater 0.02 mg/LIPWQOT2>100ONPWQOZinc, total

0.000882 mg/LWater 0.0002 mg/LPWQOT2<100ONPWQOCadmium, total

0.0320 mg/LWater 0.005 mg/LPWQOT2<100ONPWQOCopper, total

27.4 mg/LWater 0.3 mg/LPWQOT2<100ONPWQOIron, total

0.0207 mg/LWater Based on Alkalinity <20 mg/L 0.005 mg/LPWQOT2<100ONPWQOLead, total

0.0725 mg/LWater 0.025 mg/LPWQOT2<100ONPWQONickel, total

0.168 mg/LWater 0.03 mg/LPWQOT2<100ONPWQOZinc, total

0.000882 mg/LWater 0.0002 mg/LPWQOT2>100ONPWQOCadmium, total

0.0320 mg/LWater 0.005 mg/LPWQOT2>100ONPWQOCopper, total

27.4 mg/LWater 0.3 mg/LPWQOT2>100ONPWQOIron, total

0.0725 mg/LWater 0.025 mg/LPWQOT2>100ONPWQONickel, total

0.168 mg/LWater 0.03 mg/LPWQOT2>100ONPWQOZinc, total

BH 4D 4.81 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2<100ONPWQOAluminum, total

0.000157 mg/LWater Based on Hardness < 100 mg/L 0.0001 mg/LIPWQOT2<100ONPWQOCadmium, total

0.00661 mg/LWater 0.0009 mg/LIPWQOT2<100ONPWQOCobalt, total

0.0124 mg/LWater Based on Hardness < 20 mg/L 0.001 mg/LIPWQOT2<100ONPWQOCopper, total

0.00896 mg/LWater Based on Hardness <30 mg/L 0.001 mg/LIPWQOT2<100ONPWQOLead, total

<0.500Water IPWQOT2<100ONPWQOPhosphorus, total

0.00960 mg/LWater 0.006 mg/LIPWQOT2<100ONPWQOVanadium, total

0.0542 mg/LWater 0.02 mg/LIPWQOT2<100ONPWQOZinc, total

4.81 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2>100ONPWQOAluminum, total

0.00661 mg/LWater 0.0009 mg/LIPWQOT2>100ONPWQOCobalt, total

0.0124 mg/LWater Based on Hardness > 20 mg/L 0.005 mg/LIPWQOT2>100ONPWQOCopper, total

0.00896 mg/LWater Based on Alkalinity >80 mg/L 0.005 mg/LIPWQOT2>100ONPWQOLead, total

<0.500Water IPWQOT2>100ONPWQOPhosphorus, total

0.00960 mg/LWater 0.006 mg/LIPWQOT2>100ONPWQOVanadium, total
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0.0542 mg/LWater 0.02 mg/LIPWQOT2>100ONPWQOZinc, total

0.0124 mg/LWater 0.005 mg/LPWQOT2<100ONPWQOCopper, total

7.32 mg/LWater 0.3 mg/LPWQOT2<100ONPWQOIron, total

0.00896 mg/LWater Based on Alkalinity <20 mg/L 0.005 mg/LPWQOT2<100ONPWQOLead, total

0.0542 mg/LWater 0.03 mg/LPWQOT2<100ONPWQOZinc, total

0.0124 mg/LWater 0.005 mg/LPWQOT2>100ONPWQOCopper, total

7.32 mg/LWater 0.3 mg/LPWQOT2>100ONPWQOIron, total

0.0542 mg/LWater 0.03 mg/LPWQOT2>100ONPWQOZinc, total

BH 9 3.62 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2<100ONPWQOAluminum, total

0.000232 mg/LWater Based on Hardness < 100 mg/L 0.0001 mg/LIPWQOT2<100ONPWQOCadmium, total

0.00674 mg/LWater 0.0009 mg/LIPWQOT2<100ONPWQOCobalt, total

0.00811 mg/LWater Based on Hardness < 20 mg/L 0.001 mg/LIPWQOT2<100ONPWQOCopper, total

0.00565 mg/LWater Based on Hardness <30 mg/L 0.001 mg/LIPWQOT2<100ONPWQOLead, total

0.262 mg/LWater 0.01 mg/LIPWQOT2<100ONPWQOPhosphorus, total

0.00726 mg/LWater 0.006 mg/LIPWQOT2<100ONPWQOVanadium, total

0.0316 mg/LWater 0.02 mg/LIPWQOT2<100ONPWQOZinc, total

3.62 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2>100ONPWQOAluminum, total

0.00674 mg/LWater 0.0009 mg/LIPWQOT2>100ONPWQOCobalt, total

0.00811 mg/LWater Based on Hardness > 20 mg/L 0.005 mg/LIPWQOT2>100ONPWQOCopper, total

0.00565 mg/LWater Based on Alkalinity >80 mg/L 0.005 mg/LIPWQOT2>100ONPWQOLead, total

0.262 mg/LWater 0.01 mg/LIPWQOT2>100ONPWQOPhosphorus, total

0.00726 mg/LWater 0.006 mg/LIPWQOT2>100ONPWQOVanadium, total

0.0316 mg/LWater 0.02 mg/LIPWQOT2>100ONPWQOZinc, total

0.000232 mg/LWater 0.0002 mg/LPWQOT2<100ONPWQOCadmium, total

0.00811 mg/LWater 0.005 mg/LPWQOT2<100ONPWQOCopper, total

5.26 mg/LWater 0.3 mg/LPWQOT2<100ONPWQOIron, total

0.00565 mg/LWater Based on Alkalinity <20 mg/L 0.005 mg/LPWQOT2<100ONPWQOLead, total

0.0316 mg/LWater 0.03 mg/LPWQOT2<100ONPWQOZinc, total

0.000232 mg/LWater 0.0002 mg/LPWQOT2>100ONPWQOCadmium, total

0.00811 mg/LWater 0.005 mg/LPWQOT2>100ONPWQOCopper, total
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5.26 mg/LWater 0.3 mg/LPWQOT2>100ONPWQOIron, total

0.0316 mg/LWater 0.03 mg/LPWQOT2>100ONPWQOZinc, total

BH 4S 1.81 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2<100ONPWQOAluminum, total

0.000411 mg/LWater Based on Hardness < 100 mg/L 0.0001 mg/LIPWQOT2<100ONPWQOCadmium, total

0.0212 mg/LWater 0.0009 mg/LIPWQOT2<100ONPWQOCobalt, total

0.0112 mg/LWater Based on Hardness < 20 mg/L 0.001 mg/LIPWQOT2<100ONPWQOCopper, total

0.00384 mg/LWater Based on Hardness <30 mg/L 0.001 mg/LIPWQOT2<100ONPWQOLead, total

0.127 mg/LWater 0.01 mg/LIPWQOT2<100ONPWQOPhosphorus, total

0.0308 mg/LWater 0.02 mg/LIPWQOT2<100ONPWQOZinc, total

1.81 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2>100ONPWQOAluminum, total

0.0212 mg/LWater 0.0009 mg/LIPWQOT2>100ONPWQOCobalt, total

0.0112 mg/LWater Based on Hardness > 20 mg/L 0.005 mg/LIPWQOT2>100ONPWQOCopper, total

0.127 mg/LWater 0.01 mg/LIPWQOT2>100ONPWQOPhosphorus, total

0.0308 mg/LWater 0.02 mg/LIPWQOT2>100ONPWQOZinc, total

0.000411 mg/LWater 0.0002 mg/LPWQOT2<100ONPWQOCadmium, total

0.0112 mg/LWater 0.005 mg/LPWQOT2<100ONPWQOCopper, total

3.41 mg/LWater 0.3 mg/LPWQOT2<100ONPWQOIron, total

0.0308 mg/LWater 0.03 mg/LPWQOT2<100ONPWQOZinc, total

0.000411 mg/LWater 0.0002 mg/LPWQOT2>100ONPWQOCadmium, total

0.0112 mg/LWater 0.005 mg/LPWQOT2>100ONPWQOCopper, total

3.41 mg/LWater 0.3 mg/LPWQOT2>100ONPWQOIron, total

0.0308 mg/LWater 0.03 mg/LPWQOT2>100ONPWQOZinc, total

DP 25 (SURFACE WATER) 1.37 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2<100ONPWQOAluminum, total

0.000178 mg/LWater Based on Hardness < 100 mg/L 0.0001 mg/LIPWQOT2<100ONPWQOCadmium, total

0.00143 mg/LWater 0.0009 mg/LIPWQOT2<100ONPWQOCobalt, total

0.00980 mg/LWater Based on Hardness < 20 mg/L 0.001 mg/LIPWQOT2<100ONPWQOCopper, total

0.00175 mg/LWater Based on Hardness <30 mg/L 0.001 mg/LIPWQOT2<100ONPWQOLead, total

0.671 mg/LWater 0.01 mg/LIPWQOT2<100ONPWQOPhosphorus, total

0.0386 mg/LWater 0.02 mg/LIPWQOT2<100ONPWQOZinc, total

1.37 mg/LWater Based on pH between 6.5 and 9.0 0.075 mg/LIPWQOT2>100ONPWQOAluminum, total
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0.00143 mg/LWater 0.0009 mg/LIPWQOT2>100ONPWQOCobalt, total

0.00980 mg/LWater Based on Hardness > 20 mg/L 0.005 mg/LIPWQOT2>100ONPWQOCopper, total

0.671 mg/LWater 0.01 mg/LIPWQOT2>100ONPWQOPhosphorus, total

0.0386 mg/LWater 0.02 mg/LIPWQOT2>100ONPWQOZinc, total

0.00980 mg/LWater 0.005 mg/LPWQOT2<100ONPWQOCopper, total

2.67 mg/LWater 0.3 mg/LPWQOT2<100ONPWQOIron, total

0.0386 mg/LWater 0.03 mg/LPWQOT2<100ONPWQOZinc, total

0.00980 mg/LWater 0.005 mg/LPWQOT2>100ONPWQOCopper, total

2.67 mg/LWater 0.3 mg/LPWQOT2>100ONPWQOIron, total

0.0386 mg/LWater 0.03 mg/LPWQOT2>100ONPWQOZinc, total

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE.  Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries.  Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with Quality Review and Sample 

Receipt Notification.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for 

processing purposes.

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to fitness for a particular purpose, or non -infringement. ALS 

assumes no responsibility for errors or omissions in the information. Guidelines are not adjusted for the hardness, pH or temperature of the sample (the most conservative values are used).  

Measurement uncertainty is not applied to test results prior to comparison with specified criteria values.

LOR: Limit of Reporting (detection limit).Key :

DescriptionUnit

- no units

µS/cm microsiemens per centimetre

CFU/100mL colony forming units per hundred millilitres

CU colour units (1 cu = 1 mg/l pt)

mg/L milligrams per litre

NTU nephelometric turbidity units

pH units pH units
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>: greater than.

<: less than.

Red shading is applied where the result or the LOR is greater than the Guideline Upper Limit (or lower than the Guideline Lower Limit, if applicable).

For drinking water samples, Red shading is applied where the result for E.coli, fecal or total coliforms is greater than or equal to the Guideline Upper Limit.

Lavander shading is applied where the LOR itself is greater than the Guideline Upper Limit (or Lower than the Guideline Lower Limit, if applicable).

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical 

Conductivity.

DLDS

Detection Limit Raised: Dilution required due to high concentration of test analyte(s).DLHC

Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, 

colour, turbidity).

DLM

Hold time exceeded for re-analysis or dilution, but initial testing was conducted within 

hold time.

HTD

No Data-Total Coliform and/or E.Coli plate overgrown with non-target.NDOGN
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Analytical Results Evaluation

BH 4SBH 9BH 4DBH 3BH 1Client sample ID

Matrix: Groundwater

---- ----

30-Apr-2024 

15:15

30-Apr-2024 

14:10

01-May-2024 

12:15

01-May-2024 

10:30

01-May-2024 

11:00

Sampling date/time ---- ----

Sub-Matrix Groundwater Groundwater Groundwater Groundwater Groundwater ---- ----

WT2410672-005WT2410672-004WT2410672-003WT2410672-002WT2410672-001UnitAnalyte CAS Number -------- --------Method/Lab

Physical Tests

Alkalinity, total (as CaCO3)Alkalinity, total (as CaCO3) ---- 344 367 378 346 ---- ----341mg/LE290/WT

9822831080CU----Colour, apparent 98.8 64.1 ---- ----
DLHC DLHCDLHC

E330/WT

Conductivity ---- 725 3760 573 919 ---- ----686µS/cmE100/WT

pH units----pH 7.78 7.58 7.71 7.83 7.82 ---- ----E108/WT

428 424Solids, total dissolved [TDS] 5742922230Solids, total dissolved [TDS]
DLDS DLDS DLDS DLDS DLDS

---- ---- ----mg/LE162/WT

NTU----Turbidity 52.8 1200 101 455 31.0 ---- ----E121/WT

Hardness (as CaCO3), dissolved ---- 383 902 310 479 ---- ----396mg/LEC100/WT

Anions and Nutrients

mg/L7664-41-7Ammonia, total (as N) 0.0158 0.120 0.0591 0.0142 0.0284 ---- ----E298/WT

Chloride 980Chloride
DLDS

16887-00-6 5.94 10.8 2.98 ---- ----13.9mg/LE235.Cl/WT

<0.100mg/L16984-48-8Fluoride 0.055 0.027 0.056 0.047 ---- ----
DLDS

E235.F/WT

Nitrate (as N) 1.10Nitrate (as N)
DLDS

14797-55-8 8.70 0.467 23.6 ---- ----6.93mg/LE235.NO3/WT

<0.050mg/L14797-65-0Nitrite (as N) <0.010 <0.010 <0.010 <0.010 ---- ----
DLDS

E235.NO2/WT

Phosphate, ortho-, dissolved (as P)Phosphate, ortho-, dissolved (as P) 14265-44-2 <0.0010 0.0022 <0.0010 <0.0010 ---- ----<0.0010mg/LE378-U/WT

71.6mg/L14808-79-8Sulfate (as SO4) 25.1 21.8 6.04 75.3 ---- ----
DLDS

E235.SO4/WT

Microbiological Tests

Coliforms, Escherichia coli [E. coli] Not DetectedNot DetectedColiforms, Escherichia coli [E. coli]
DLM HTD

---- Not Detected Not Detected ---- ----1CFU/100

mL

E012A.EC/WT

NDOGN
NRNRNot 

Detected

1000
DLM

10CFU/100

mL

----Coliforms, total ---- ----
DLM NDOGNDLM

E012.TC/WT

Total Metals

4.81Aluminum, total 18.1Aluminum, total
DLHC DLHC

7429-90-5 0.246 3.62 1.81 ---- ----mg/LE420/WT

<0.00100<0.00100mg/L7440-36-0Antimony, total 0.00013 0.00010 0.00041 ---- ----
DLHCDLHC

E420/WT

0.00204Arsenic, total 0.00785Arsenic, total
DLHC DLHC

7440-38-2 0.00046 0.00204 0.00293 ---- ----mg/LE420/WT

0.06600.358mg/L7440-39-3Barium, total 0.0306 0.0446 0.0747 ---- ----
DLHCDLHC

E420/WT

0.000262Beryllium, total 0.000853Beryllium, total
DLHC DLHC

7440-41-7 0.000022 0.000188 0.000132 ---- ----mg/LE420/WT

<0.000500<0.000500mg/L7440-69-9Bismuth, total <0.000050 <0.000050 <0.000050 ---- ----
DLHCDLHC

E420/WT

<0.100Boron, total <0.100Boron, total
DLHC DLHC

7440-42-8 0.019 0.013 0.038 ---- ----mg/LE420/WT
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Analytical Results Evaluation

BH 4SBH 9BH 4DBH 3BH 1Client sample ID

Matrix: Groundwater

---- ----

30-Apr-2024 

15:15

30-Apr-2024 

14:10

01-May-2024 

12:15

01-May-2024 

10:30

01-May-2024 

11:00

Sampling date/time ---- ----

Sub-Matrix Groundwater Groundwater Groundwater Groundwater Groundwater ---- ----

WT2410672-005WT2410672-004WT2410672-003WT2410672-002WT2410672-001UnitAnalyte CAS Number -------- --------Method/Lab

Total Metals

0.0001570.000882mg/L7440-43-9Cadmium, total 0.0000820 0.000232 0.000411 ---- ----
DLHCDLHC

E420/WT

163Calcium, total 407Calcium, total
DLHC DLHC

7440-70-2 111 147 147 ---- ----mg/LE420/WT

0.0005130.00139mg/L7440-46-2Cesium, total 0.000026 0.000318 0.000188 ---- ----
DLHCDLHC

E420/WT

0.00815Chromium, total 0.0260Chromium, total
DLHC DLHC

7440-47-3 0.00155 0.00587 0.00589 ---- ----mg/LE420/WT

0.006610.0535mg/L7440-48-4Cobalt, total 0.00509 0.00674 0.0212 ---- ----
DLHCDLHC

E420/WT

0.0124Copper, total 0.0320Copper, total
DLHC DLHC

7440-50-8 0.00248 0.00811 0.0112 ---- ----mg/LE420/WT

7.3227.4mg/L7439-89-6Iron, total 0.493 5.26 3.41 ---- ----
DLHCDLHC

E420/WT

0.00896Lead, total 0.0207Lead, total
DLHC DLHC

7439-92-1 0.000735 0.00565 0.00384 ---- ----mg/LE420/WT

<0.01000.0366mg/L7439-93-2Lithium, total 0.0022 0.0044 0.0041 ---- ----
DLHCDLHC

E420/WT

46.6Magnesium, total 132Magnesium, total
DLHC DLHC

7439-95-4 29.7 44.0 48.0 ---- ----mg/LE420/WT

0.2801.05mg/L7439-96-5Manganese, total 0.0515 0.233 0.184 ---- ----
DLHCDLHC

E420/WT

<0.000500Molybdenum, total 0.00178Molybdenum, total
DLHC DLHC

7439-98-7 0.000737 0.000382 0.00194 ---- ----mg/LE420/WT

0.01010.0725mg/L7440-02-0Nickel, total 0.00545 0.00788 0.0200 ---- ----
DLHCDLHC

E420/WT

<0.500Phosphorus, total 1.11Phosphorus, total
DLHC DLHC

7723-14-0 <0.050 0.262 0.127 ---- ----mg/LE420/WT

2.806.87mg/L7440-09-7Potassium, total 0.997 1.59 3.07 ---- ----
DLHCDLHC

E420/WT

0.00833Rubidium, total 0.0234Rubidium, total
DLHC DLHC

7440-17-7 0.00126 0.00625 0.00510 ---- ----mg/LE420/WT

<0.0005000.000787mg/L7782-49-2Selenium, total 0.000130 0.000662 0.000295 ---- ----
DLHCDLHC

E420/WT

14.2Silicon, total 34.4Silicon, total
DLHC DLHC

7440-21-3 6.57 10.2 8.66 ---- ----mg/LE420/WT

<0.000100<0.000100mg/L7440-22-4Silver, total <0.000010 0.000013 0.000038 ---- ----
DLHCDLHC

E420/WT

6.83Sodium, total 417Sodium, total
DLHC DLHC

7440-23-5 7.08 5.37 15.2 ---- ----mg/LE420/WT

0.2011.03mg/L7440-24-6Strontium, total 0.158 0.167 0.211 ---- ----
DLHCDLHC

E420/WT

9.14Sulfur, total 28.9Sulfur, total
DLHC DLHC

7704-34-9 9.14 2.49 26.9 ---- ----mg/LE420/WT

<0.00200<0.00200mg/L13494-80-9Tellurium, total <0.00020 <0.00020 <0.00020 ---- ----
DLHCDLHC

E420/WT

<0.000100Thallium, total 0.000212Thallium, total
DLHC DLHC

7440-28-0 0.000011 0.000052 0.000044 ---- ----mg/LE420/WT

0.001230.00157mg/L7440-29-1Thorium, total <0.00010 0.00100 0.00062 ---- ----
DLHCDLHC

E420/WT

<0.00100Tin, total <0.00100Tin, total
DLHC DLHC

7440-31-5 0.00022 0.00015 0.00049 ---- ----mg/LE420/WT

0.1380.354mg/L7440-32-6Titanium, total 0.00859 0.115 0.0607 ---- ----
DLHCDLHC

E420/WT

<0.00100Tungsten, total <0.00100Tungsten, total
DLHC DLHC

7440-33-7 <0.00010 <0.00010 <0.00010 ---- ----mg/LE420/WT

0.0008190.00267mg/L7440-61-1Uranium, total 0.000476 0.000444 0.00200 ---- ----
DLHCDLHC

E420/WT
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Analytical Results Evaluation

BH 4SBH 9BH 4DBH 3BH 1Client sample ID

Matrix: Groundwater

---- ----

30-Apr-2024 

15:15

30-Apr-2024 

14:10

01-May-2024 

12:15

01-May-2024 

10:30

01-May-2024 

11:00

Sampling date/time ---- ----

Sub-Matrix Groundwater Groundwater Groundwater Groundwater Groundwater ---- ----

WT2410672-005WT2410672-004WT2410672-003WT2410672-002WT2410672-001UnitAnalyte CAS Number -------- --------Method/Lab

Total Metals

0.00960Vanadium, total 0.0360Vanadium, total
DLHC DLHC

7440-62-2 0.00086 0.00726 0.00492 ---- ----mg/LE420/WT

0.05420.168mg/L7440-66-6Zinc, total 0.0352 0.0316 0.0308 ---- ----
DLHCDLHC

E420/WT

<0.00200Zirconium, total <0.00200Zirconium, total
DLHC DLHC

7440-67-7 0.00035 0.00075 0.00088 ---- ----mg/LE420/WT

Dissolved Metals

231mg/L7440-70-2Calcium, dissolved 104 106 83.1 126 ---- ----
DLHC

E421/WT

Magnesium, dissolved 79.1Magnesium, dissolved
DLHC

7439-95-4 30.0 25.0 40.0 ---- ----31.8mg/LE421/WT

-----Dissolved metals filtration location Laboratory Laboratory Laboratory Laboratory Laboratory ---- ----EP421/WT

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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Analytical Results Evaluation

----------------DP 25 

(SURFACE 

WATER)

Client sample ID

Matrix: Surface Water

---- ----

----------------30-Apr-2024 

16:15

Sampling date/time ---- ----

Sub-Matrix Surface Water ---- ---- ---- ---- ---- ----

--------------------------------WT2410672-006UnitAnalyte CAS Number -------- --------Method/Lab

Physical Tests

Alkalinity, total (as CaCO3)Alkalinity, total (as CaCO3) ---- 173 ---- ---- ---- ---- --------mg/LE290/WT

CU----Colour, apparent 223 ---- ---- ---- ---- ---- ----E330/WT

Conductivity ---- 420 ---- ---- ---- ---- --------µS/cmE100/WT

pH units----pH 8.06 ---- ---- ---- ---- ---- ----E108/WT

274Solids, total dissolved [TDS]Solids, total dissolved [TDS]
DLDS

---- ---- ---- ---- ---- --------mg/LE162/WT

NTU----Turbidity 24.6 ---- ---- ---- ---- ---- ----E121/WT

Hardness (as CaCO3), dissolved ---- 193 ---- ---- ---- ---- --------mg/LEC100/WT

Anions and Nutrients

mg/L7664-41-7Ammonia, total (as N) 0.0967 ---- ---- ---- ---- ---- ----E298/WT

ChlorideChloride 16887-00-6 15.9 ---- ---- ---- ---- --------mg/LE235.Cl/WT

mg/L16984-48-8Fluoride 0.050 ---- ---- ---- ---- ---- ----E235.F/WT

Nitrate (as N)Nitrate (as N) 14797-55-8 0.053 ---- ---- ---- ---- --------mg/LE235.NO3/WT

mg/L14797-65-0Nitrite (as N) <0.010 ---- ---- ---- ---- ---- ----E235.NO2/WT

0.224Phosphate, ortho-, dissolved (as P)Phosphate, ortho-, dissolved (as P)
DLHC

14265-44-2 ---- ---- ---- ---- --------mg/LE378-U/WT

mg/L14808-79-8Sulfate (as SO4) 28.9 ---- ---- ---- ---- ---- ----E235.SO4/WT

Microbiological Tests

Coliforms, Escherichia coli [E. coli]Coliforms, Escherichia coli [E. coli] ---- 71 ---- ---- ---- ---- --------CFU/100

mL

E012A.EC/WT

DLM, 

NDOGNNRCFU/100

mL

----Coliforms, total ---- ---- ---- ---- ---- ----E012.TC/WT

Total Metals

Aluminum, totalAluminum, total 7429-90-5 1.37 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-36-0Antimony, total 0.00015 ---- ---- ---- ---- ---- ----E420/WT

Arsenic, totalArsenic, total 7440-38-2 0.00140 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-39-3Barium, total 0.0306 ---- ---- ---- ---- ---- ----E420/WT

Beryllium, totalBeryllium, total 7440-41-7 0.000062 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-69-9Bismuth, total <0.000050 ---- ---- ---- ---- ---- ----E420/WT

Boron, totalBoron, total 7440-42-8 0.035 ---- ---- ---- ---- --------mg/LE420/WT
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Chung and Vander Doelen Engineering Ltd.

Analytical Results Evaluation

----------------DP 25 

(SURFACE 

WATER)

Client sample ID

Matrix: Surface Water

---- ----

----------------30-Apr-2024 

16:15

Sampling date/time ---- ----

Sub-Matrix Surface Water ---- ---- ---- ---- ---- ----

--------------------------------WT2410672-006UnitAnalyte CAS Number -------- --------Method/Lab

Total Metals

mg/L7440-43-9Cadmium, total 0.000178 ---- ---- ---- ---- ---- ----E420/WT

Calcium, totalCalcium, total 7440-70-2 55.8 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-46-2Cesium, total 0.000094 ---- ---- ---- ---- ---- ----E420/WT

Chromium, totalChromium, total 7440-47-3 0.00217 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-48-4Cobalt, total 0.00143 ---- ---- ---- ---- ---- ----E420/WT

Copper, totalCopper, total 7440-50-8 0.00980 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7439-89-6Iron, total 2.67 ---- ---- ---- ---- ---- ----E420/WT

Lead, totalLead, total 7439-92-1 0.00175 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7439-93-2Lithium, total 0.0012 ---- ---- ---- ---- ---- ----E420/WT

Magnesium, totalMagnesium, total 7439-95-4 13.1 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7439-96-5Manganese, total 0.334 ---- ---- ---- ---- ---- ----E420/WT

Molybdenum, totalMolybdenum, total 7439-98-7 0.000637 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-02-0Nickel, total 0.00295 ---- ---- ---- ---- ---- ----E420/WT

Phosphorus, totalPhosphorus, total 7723-14-0 0.671 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-09-7Potassium, total 8.65 ---- ---- ---- ---- ---- ----E420/WT

Rubidium, totalRubidium, total 7440-17-7 0.00314 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7782-49-2Selenium, total 0.000578 ---- ---- ---- ---- ---- ----E420/WT

Silicon, totalSilicon, total 7440-21-3 10.5 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-22-4Silver, total 0.000014 ---- ---- ---- ---- ---- ----E420/WT

Sodium, totalSodium, total 7440-23-5 12.5 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-24-6Strontium, total 0.162 ---- ---- ---- ---- ---- ----E420/WT

Sulfur, totalSulfur, total 7704-34-9 11.4 ---- ---- ---- ---- --------mg/LE420/WT

mg/L13494-80-9Tellurium, total <0.00020 ---- ---- ---- ---- ---- ----E420/WT

Thallium, totalThallium, total 7440-28-0 0.000017 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-29-1Thorium, total 0.00010 ---- ---- ---- ---- ---- ----E420/WT

Tin, totalTin, total 7440-31-5 <0.00010 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-32-6Titanium, total 0.0381 ---- ---- ---- ---- ---- ----E420/WT

Tungsten, totalTungsten, total 7440-33-7 <0.00010 ---- ---- ---- ---- --------mg/LE420/WT
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Chung and Vander Doelen Engineering Ltd.

Analytical Results Evaluation

----------------DP 25 

(SURFACE 

WATER)

Client sample ID

Matrix: Surface Water

---- ----

----------------30-Apr-2024 

16:15

Sampling date/time ---- ----

Sub-Matrix Surface Water ---- ---- ---- ---- ---- ----

--------------------------------WT2410672-006UnitAnalyte CAS Number -------- --------Method/Lab

Total Metals

mg/L7440-61-1Uranium, total 0.000735 ---- ---- ---- ---- ---- ----E420/WT

Vanadium, totalVanadium, total 7440-62-2 0.00458 ---- ---- ---- ---- --------mg/LE420/WT

mg/L7440-66-6Zinc, total 0.0386 ---- ---- ---- ---- ---- ----E420/WT

Zirconium, totalZirconium, total 7440-67-7 0.00045 ---- ---- ---- ---- --------mg/LE420/WT

Dissolved Metals

mg/L7440-70-2Calcium, dissolved 55.8 ---- ---- ---- ---- ---- ----E421/WT

Magnesium, dissolvedMagnesium, dissolved 7439-95-4 13.0 ---- ---- ---- ---- --------mg/LE421/WT

-----Dissolved metals filtration location Laboratory ---- ---- ---- ---- ---- ----EP421/WT

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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Summary of Guideline Limits

ONPWQO

PWQOT2>100

ONPWQO

PWQOT2<100

ONPWQO

IPWQOT2>100

ONPWQO

IPWQOT2<100

UnitAnalyte CAS Number

Physical Tests

Alkalinity, total (as CaCO3) ---- mg/L -- -- -- --

--------CU----Colour, apparent

Conductivity ---- µS/cm -- -- -- --

--------mg/L----Hardness (as CaCO3), dissolved

pH ---- pH units -- -- 6.5 - 8.5 pH 

units

6.5 - 8.5 pH 

units

--------mg/L----Solids, total dissolved [TDS]

Turbidity ---- NTU -- -- -- --

Anions and Nutrients

--------mg/L7664-41-7Ammonia, total (as N)

Chloride 16887-00-6 mg/L -- -- -- --

--------mg/L16984-48-8Fluoride

Nitrate (as N) 14797-55-8 mg/L -- -- -- --

--------mg/L14797-65-0Nitrite (as N)

Phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L -- -- -- --

--------mg/L14808-79-8Sulfate (as SO4)

Microbiological Tests

Coliforms, Escherichia coli [E. coli] ---- CFU/100mL -- -- 100 

CFU/100mL

100 

CFU/100mL

--------CFU/100mL----Coliforms, total

Total Metals

Aluminum, total 7429-90-5 mg/L 0.075 mg/L 0.075 mg/L -- --

----0.02 mg/L0.02 mg/Lmg/L7440-36-0Antimony, total

Arsenic, total 7440-38-2 mg/L 0.005 mg/L 0.005 mg/L 0.1 mg/L 0.1 mg/L

--------mg/L7440-39-3Barium, total

Beryllium, total 7440-41-7 mg/L -- -- 1.1 mg/L 0.011 mg/L

--------mg/L7440-69-9Bismuth, total

Boron, total 7440-42-8 mg/L -- -- -- --

0.0002 mg/L0.0002 mg/L0.0005 mg/L0.0001 mg/Lmg/L7440-43-9Cadmium, total

Calcium, total 7440-70-2 mg/L -- -- -- --

--------mg/L7440-46-2Cesium, total

Chromium, total 7440-47-3 mg/L -- -- -- --

----0.0009 mg/L0.0009 mg/Lmg/L7440-48-4Cobalt, total

Copper, total 7440-50-8 mg/L 0.001 mg/L 0.005 mg/L 0.005 mg/L 0.005 mg/L

0.3 mg/L0.3 mg/L----mg/L7439-89-6Iron, total

Lead, total 7439-92-1 mg/L 0.001 mg/L 0.005 mg/L 0.005 mg/L 0.025 mg/L

--------mg/L7439-93-2Lithium, total
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ONPWQO

PWQOT2>100

ONPWQO

PWQOT2<100

ONPWQO

IPWQOT2>100

ONPWQO

IPWQOT2<100

UnitAnalyte CAS Number

Total Metals - Continued

Magnesium, total 7439-95-4 mg/L -- -- -- --

--------mg/L7439-96-5Manganese, total

Molybdenum, total 7439-98-7 mg/L 0.04 mg/L 0.04 mg/L -- --

0.025 mg/L0.025 mg/L0.025 mg/L0.025 mg/Lmg/L7440-02-0Nickel, total

Phosphorus, total 7723-14-0 mg/L 0.01 mg/L 0.01 mg/L -- --

--------mg/L7440-09-7Potassium, total

Rubidium, total 7440-17-7 mg/L -- -- -- --

0.1 mg/L0.1 mg/L--0.1 mg/Lmg/L7782-49-2Selenium, total

Silicon, total 7440-21-3 mg/L -- -- -- --

0.0001 mg/L0.0001 mg/L0.0001 mg/L0.0001 mg/Lmg/L7440-22-4Silver, total

Sodium, total 7440-23-5 mg/L -- -- -- --

--------mg/L7440-24-6Strontium, total

Sulfur, total 7704-34-9 mg/L -- -- -- --

--------mg/L13494-80-9Tellurium, total

Thallium, total 7440-28-0 mg/L 0.0003 mg/L 0.0003 mg/L -- --

--------mg/L7440-29-1Thorium, total

Tin, total 7440-31-5 mg/L -- -- -- --

--------mg/L7440-32-6Titanium, total

Tungsten, total 7440-33-7 mg/L 0.03 mg/L 0.03 mg/L -- --

----0.005 mg/L0.005 mg/Lmg/L7440-61-1Uranium, total

Vanadium, total 7440-62-2 mg/L 0.006 mg/L 0.006 mg/L -- --

0.03 mg/L0.03 mg/L0.02 mg/L0.02 mg/Lmg/L7440-66-6Zinc, total

Zirconium, total 7440-67-7 mg/L 0.004 mg/L 0.004 mg/L -- --

Dissolved Metals

--------mg/L7440-70-2Calcium, dissolved

Dissolved metals filtration location ---- - -- -- -- --

--------mg/L7439-95-4Magnesium, dissolved

Please refer to the General Comments section for an explanation of any qualifiers detected.

Key:

ONPWQO Ontario PWQO (Provincial Water Quality Objectives, JULY, 1994)

IPWQOT2<100 Surface Water T2 Interim PWQOs (Hardness < 100 mg/L)

IPWQOT2>100 Surface Water T2 Interim PWQOs (Hardness > 100 mg/L)

PWQOT2<100 Surface Water T2 PWQOs (Hardness < 100 mg/L)

PWQOT2>100 Surface Water T2 PWQOs (Hardness > 100 mg/L)



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :WT2410672 Page : 1 of 19

:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

: Yaroslav Chudin Account Manager : Andrew MartinContact

Address : 311 Victoria St. N.

Kitchener ON Canada N2H 5E1

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

Telephone : +1 519 886 6910Telephone : 519 742 8979

:Project 1650 Date Samples Received : 01-May-2024 14:30

Issue Date : 07-May-2024 18:12----PO :

C-O-C number 17-620411:

R. Soknic:Sampler

:Site ----

Quote number : 2024 SOA

No. of samples received :6

6:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  Quality Control Sample Frequency Outliers occur - please see following pages for full details.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E298 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E298 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E298 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E298 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E298 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E298 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E235.Cl 28 

days

2 days 28 days 2 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E235.Cl 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E235.Cl 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E235.Cl 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E235.Cl 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E235.Cl 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

BH 1 06-May-202404-May-202401-May-2024E378-U 7 days 3 days 7 days 5 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

BH 3 06-May-202404-May-202401-May-2024E378-U 7 days 3 days 7 days 5 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

BH 4D 06-May-202404-May-202401-May-2024E378-U 7 days 3 days 7 days 5 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

BH 4S 06-May-202404-May-202430-Apr-2024E378-U 7 days 4 days 7 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

BH 9 06-May-202404-May-202430-Apr-2024E378-U 7 days 4 days 7 days 6 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

DP 25 (SURFACE WATER) 06-May-202404-May-202430-Apr-2024E378-U 7 days 4 days 7 days 6 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E235.F 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E235.F 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E235.F 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E235.F 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E235.F 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E235.F 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E235.NO3 7 days 2 days 7 days 2 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E235.NO3 7 days 2 days 7 days 2 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E235.NO3 7 days 2 days 7 days 2 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E235.NO3 7 days 3 days 7 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E235.NO3 7 days 3 days 7 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E235.NO3 7 days 3 days 7 days 3 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E235.NO2 7 days 2 days 7 days 2 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E235.NO2 7 days 2 days 7 days 2 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E235.NO2 7 days 2 days 7 days 2 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E235.NO2 7 days 3 days 7 days 3 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E235.NO2 7 days 3 days 7 days 3 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E235.NO2 7 days 3 days 7 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E235.SO4 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E235.SO4 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E235.SO4 28 

days

2 days 28 days 2 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E235.SO4 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E235.SO4 28 

days

3 days 28 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E235.SO4 28 

days

3 days 28 days 3 daysü ü

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE [ON MECP]

BH 4D 03-May-202403-May-202401-May-2024E421 0 hrs 53 hrs 0 hrs 53 hrsû û

UCPUCP
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE [ON MECP]

BH 1 03-May-202403-May-202401-May-2024E421 0 hrs 54 hrs 0 hrs 54 hrsû û

UCPUCP

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE [ON MECP]

BH 3 03-May-202403-May-202401-May-2024E421 0 hrs 54 hrs 0 hrs 54 hrsû û

UCPUCP

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-202403-May-202430-Apr-2024E421 0 hrs 73 hrs 0 hrs 73 hrsû û

UCPUCP

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E421 0 hrs 74 hrs 0 hrs 74 hrsû û

UCPUCP

Dissolved Metals : Dissolved Metals in Water by CRC ICPMS

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E421 0 hrs 75 hrs 0 hrs 75 hrsû û

UCPUCP

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 1 02-May-2024----01-May-2024E012A.EC ---- ---- 48 hrs 21 hrs ü

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 4D 02-May-2024----01-May-2024E012A.EC ---- ---- 48 hrs 21 hrs ü

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 3 02-May-2024----01-May-2024E012A.EC ---- ---- 48 hrs 23 hrs ü

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 4S 02-May-2024----30-Apr-2024E012A.EC ---- ---- 48 hrs 41 hrs ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

DP 25 (SURFACE WATER) 02-May-2024----30-Apr-2024E012A.EC ---- ---- 48 hrs 41 hrs ü

Microbiological Tests : E. coli (MF-mFC-BCIG)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 9 02-May-2024----30-Apr-2024E012A.EC ---- ---- 48 hrs 42 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 1 02-May-2024----01-May-2024E012.TC ---- ---- 48 hrs 21 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 4D 02-May-2024----01-May-2024E012.TC ---- ---- 48 hrs 21 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 3 02-May-2024----01-May-2024E012.TC ---- ---- 48 hrs 23 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 4S 02-May-2024----30-Apr-2024E012.TC ---- ---- 48 hrs 41 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

DP 25 (SURFACE WATER) 02-May-2024----30-Apr-2024E012.TC ---- ---- 48 hrs 41 hrs ü

Microbiological Tests : Total Coliforms (MF-mEndo)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

BH 9 02-May-2024----30-Apr-2024E012.TC ---- ---- 48 hrs 42 hrs ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

BH 1 04-May-202403-May-202401-May-2024E290 14 

days

2 days 14 days 3 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

BH 3 04-May-202403-May-202401-May-2024E290 14 

days

2 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

BH 4D 04-May-202403-May-202401-May-2024E290 14 

days

2 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E290 14 

days

3 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E290 14 

days

3 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

DP 25 (SURFACE WATER) 04-May-202403-May-202430-Apr-2024E290 14 

days

3 days 14 days 4 daysü ü

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

BH 4D 03-May-2024----01-May-2024E330 ---- ---- 48 hrs 49 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

BH 1 03-May-2024----01-May-2024E330 ---- ---- 48 hrs 50 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

BH 3 03-May-2024----01-May-2024E330 ---- ---- 48 hrs 51 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-2024----30-Apr-2024E330 ---- ---- 48 hrs 69 hrs û

EHT
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

BH 4S 03-May-2024----30-Apr-2024E330 ---- ---- 48 hrs 70 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

BH 9 03-May-2024----30-Apr-2024E330 ---- ---- 48 hrs 71 hrs û

EHT

Physical Tests : Conductivity in Water

HDPE [ON MECP]

BH 1 04-May-202403-May-202401-May-2024E100 28 

days

2 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

BH 3 04-May-202403-May-202401-May-2024E100 28 

days

2 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

BH 4D 04-May-202403-May-202401-May-2024E100 28 

days

2 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E100 28 

days

3 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E100 28 

days

3 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

DP 25 (SURFACE WATER) 04-May-202403-May-202430-Apr-2024E100 28 

days

3 days 28 days 4 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

BH 1 04-May-202403-May-202401-May-2024E108 14 

days

2 days 14 days 3 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : pH by Meter

HDPE [ON MECP]

BH 3 04-May-202403-May-202401-May-2024E108 14 

days

2 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

BH 4D 04-May-202403-May-202401-May-2024E108 14 

days

2 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

BH 4S 03-May-202403-May-202430-Apr-2024E108 14 

days

3 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

BH 9 03-May-202403-May-202430-Apr-2024E108 14 

days

3 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

DP 25 (SURFACE WATER) 04-May-202403-May-202430-Apr-2024E108 14 

days

3 days 14 days 4 daysü ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

BH 1 03-May-2024----01-May-2024E162 ---- ---- 7 days 2 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

BH 3 03-May-2024----01-May-2024E162 ---- ---- 7 days 2 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

BH 4D 03-May-2024----01-May-2024E162 ---- ---- 7 days 2 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

BH 4S 03-May-2024----30-Apr-2024E162 ---- ---- 7 days 3 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

BH 9 03-May-2024----30-Apr-2024E162 ---- ---- 7 days 3 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

DP 25 (SURFACE WATER) 03-May-2024----30-Apr-2024E162 ---- ---- 7 days 3 days ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

DP 25 (SURFACE WATER) 02-May-2024----30-Apr-2024E121 ---- ---- 48 hrs 43 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

BH 4S 02-May-2024----30-Apr-2024E121 ---- ---- 48 hrs 44 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

BH 9 02-May-2024----30-Apr-2024E121 ---- ---- 48 hrs 45 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

BH 4D 03-May-2024----01-May-2024E121 ---- ---- 48 hrs 46 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

BH 1 03-May-2024----01-May-2024E121 ---- ---- 48 hrs 47 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

BH 3 03-May-2024----01-May-2024E121 ---- ---- 48 hrs 48 hrs ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

BH 1 02-May-202401-May-202401-May-2024E420 180 

days

0 days 180 

days

1 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

BH 3 02-May-202401-May-202401-May-2024E420 180 

days

0 days 180 

days

1 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

BH 4D 02-May-202401-May-202401-May-2024E420 180 

days

0 days 180 

days

1 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

BH 4S 02-May-202401-May-202430-Apr-2024E420 180 

days

1 days 180 

days

2 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

BH 9 02-May-202401-May-202430-Apr-2024E420 180 

days

1 days 180 

days

2 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

DP 25 (SURFACE WATER) 02-May-202401-May-202430-Apr-2024E420 180 

days

1 days 180 

days

2 daysü ü

Legend & Qualifier Definitions

EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).

UCP: Unsuitable Container and/or Preservative used (invalidates standard hold time).  Maximum hold time of zero applied.  Test results may be biased low / unreliable, and may not meet regulatory 

requirements.
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

2 27 üAlkalinity Species by Titration E290 1427263 5.07.4

1 20 üAmmonia by Fluorescence E298 1426790 5.05.0

2 31 üChloride in Water by IC E235.Cl 1427269 5.06.4

1 15 üColour (Apparent) by Spectrometer E330 1427423 5.06.6

2 19 üConductivity in Water E100 1427264 5.010.5

1 10 üDissolved Metals in Water by CRC ICPMS E421 1427771 5.010.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1428579 5.05.0

3 42 üE. coli (MF-mFC-BCIG) E012A.EC 1425179 5.07.1

2 14 üFluoride in Water by IC E235.F 1427268 5.014.2

2 31 üNitrate in Water by IC E235.NO3 1427266 5.06.4

2 19 üNitrite in Water by IC E235.NO2 1427267 5.010.5

2 31 üpH by Meter E108 1427262 5.06.4

2 25 üSulfate in Water by IC E235.SO4 1427265 5.08.0

1 20 üTDS by Gravimetry E162 1427819 5.05.0

0 10 ûTotal Coliforms (MF-mEndo) E012.TC 1425180 5.00.0

1 12 üTotal Metals in Water by CRC ICPMS E420 1424540 5.08.3

2 40 üTurbidity by Nephelometry E121 1425427 5.05.0

Laboratory Control Samples (LCS)

2 27 üAlkalinity Species by Titration E290 1427263 5.07.4

1 20 üAmmonia by Fluorescence E298 1426790 5.05.0

2 31 üChloride in Water by IC E235.Cl 1427269 5.06.4

1 15 üColour (Apparent) by Spectrometer E330 1427423 5.06.6

2 19 üConductivity in Water E100 1427264 5.010.5

1 10 üDissolved Metals in Water by CRC ICPMS E421 1427771 5.010.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1428579 5.05.0

2 14 üFluoride in Water by IC E235.F 1427268 5.014.2

2 31 üNitrate in Water by IC E235.NO3 1427266 5.06.4

2 19 üNitrite in Water by IC E235.NO2 1427267 5.010.5

2 31 üpH by Meter E108 1427262 5.06.4

2 25 üSulfate in Water by IC E235.SO4 1427265 5.08.0

1 20 üTDS by Gravimetry E162 1427819 5.05.0

1 12 üTotal Metals in Water by CRC ICPMS E420 1424540 5.08.3

2 40 üTurbidity by Nephelometry E121 1425427 5.05.0

Method Blanks (MB)

2 27 üAlkalinity Species by Titration E290 1427263 5.07.4
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Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Method Blanks (MB) - Continued

1 20 üAmmonia by Fluorescence E298 1426790 5.05.0

2 31 üChloride in Water by IC E235.Cl 1427269 5.06.4

1 15 üColour (Apparent) by Spectrometer E330 1427423 5.06.6

2 19 üConductivity in Water E100 1427264 5.010.5

1 10 üDissolved Metals in Water by CRC ICPMS E421 1427771 5.010.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1428579 5.05.0

3 42 üE. coli (MF-mFC-BCIG) E012A.EC 1425179 5.07.1

2 14 üFluoride in Water by IC E235.F 1427268 5.014.2

2 31 üNitrate in Water by IC E235.NO3 1427266 5.06.4

2 19 üNitrite in Water by IC E235.NO2 1427267 5.010.5

2 25 üSulfate in Water by IC E235.SO4 1427265 5.08.0

1 20 üTDS by Gravimetry E162 1427819 5.05.0

2 10 üTotal Coliforms (MF-mEndo) E012.TC 1425180 5.020.0

1 12 üTotal Metals in Water by CRC ICPMS E420 1424540 5.08.3

2 40 üTurbidity by Nephelometry E121 1425427 5.05.0

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 1426790 5.05.0

2 31 üChloride in Water by IC E235.Cl 1427269 5.06.4

1 10 üDissolved Metals in Water by CRC ICPMS E421 1427771 5.010.0

1 20 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1428579 5.05.0

2 14 üFluoride in Water by IC E235.F 1427268 5.014.2

2 31 üNitrate in Water by IC E235.NO3 1427266 5.06.4

2 19 üNitrite in Water by IC E235.NO2 1427267 5.010.5

2 25 üSulfate in Water by IC E235.SO4 1427265 5.08.0

1 12 üTotal Metals in Water by CRC ICPMS E420 1424540 5.08.3



17 of 19:Page

Work Order :

:Client

WT2410672

Chung and Vander Doelen Engineering Ltd.

1650:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Following filtration (0.45 µm), and incubation at 35.0 ±0.5°C for 24 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated and 

confirmed.

Total Coliforms (MF-mEndo) E012.TC Water

ALS Environmental - 

Waterloo

APHA 9222B (mod)

Following filtration (0.45 µm), and incubation at 44.5±0.2°C for 24 hours, colonies 

exhibiting characteristic morphology of the target organism are enumerated.

E. coli (MF-mFC-BCIG) E012A.EC Water

ALS Environmental - 

Waterloo

ON E3433 (mod)

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a water 

sample.  Conductivity measurements are temperature-compensated to 25°C.

Conductivity in Water E100 Water

ALS Environmental - 

Waterloo

APHA 2510 (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

ALS Environmental - 

Waterloo

APHA 4500-H (mod)

Turbidity is measured by the nephelometric method, by measuring the intensity of light 

scatter under defined conditions.

Turbidity by Nephelometry E121 Water

ALS Environmental - 

Waterloo

APHA 2130 B (mod)

Total Dissolved Solids (TDS) are determined by filtering a sample through a glass fibre 

filter, with evaporation of the filtrate at 180 ± 2°C for 16 hours or to constant weight, 

with gravimetric measurement of the residue.

TDS by Gravimetry E162 Water

ALS Environmental - 

Waterloo

APHA 2540 C (mod)

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

detection.

Chloride in Water by IC E235.Cl Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Fluoride in Water by IC E235.F Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Nitrite in Water by IC E235.NO2 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Nitrate in Water by IC E235.NO3 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)
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Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

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

detection.

Sulfate in Water by IC E235.SO4 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Total alkalinity is determined by potentiometric titration to a pH 4.5 endpoint. Bicarbonate, 

carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total 

alkalinity values.

Alkalinity Species by Titration E290 Water

ALS Environmental - 

Waterloo

APHA 2320 B (mod)

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

ALS Environmental - 

Waterloo

Method Fialab 100, 

2018

Colour (Apparent) is measured in an unfiltered sample spectrophotometrically using the 

single wavelength method. The colour contribution of settleable solids are not included 

in the result. This method is intended for potable waters.  

Colour measurements can be highly pH dependent, and apply to the pH of the sample as 

received (at time of testing), without pH adjustment.

Colour (Apparent) by Spectrometer E330 Water

ALS Environmental - 

Waterloo

APHA 2120 C (mod)

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

ALS Environmental - 

Waterloo

APHA 4500-P F (mod)

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

Collision/Reaction Cell ICPMS.

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

by this method.

Total Metals in Water by CRC ICPMS E420 Water

ALS Environmental - 

Waterloo

EPA 200.2/6020B 

(mod)

Water samples are filtered (0.45 um), preserved with nitric acid, and analyzed by 

Collision/Reaction Cell ICPMS.

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

by this method.

Dissolved Metals in Water by CRC ICPMS E421 Water

ALS Environmental - 

Waterloo

APHA 3030B/EPA 

6020B (mod)

“Hardness (as CaCO3), dissolved” is calculated from the sum of dissolved Calcium and 

Magnesium concentrations, expressed in CaCO3 equivalents.  “Total Hardness” refers 

to the sum of Calcium and Magnesium Hardness.  Hardness is normally or preferentially 

calculated from dissolved Calcium and Magnesium concentrations, because it is a 

property of water due to dissolved divalent cations.

Dissolved Hardness (Calculated) EC100 Water

ALS Environmental - 

Waterloo

APHA 2340B

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

ALS Environmental - 

Waterloo
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Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Water samples are filtered (0.45 um), and preserved with HNO3.Dissolved Metals Water Filtration EP421 Water

ALS Environmental - 

Waterloo

APHA 3030B
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:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

:Contact Yaroslav Chudin : Andrew MartinAccount Manager

:Address 311 Victoria St. N. 

Kitchener ON Canada N2H 5E1 

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

::Telephone +1 519 886 6910:Telephone519 742 8979

:Project 1650 Date Samples Received : 01-May-2024 14:30

:PO ---- Date Analysis Commenced : 01-May-2024

:C-O-C number 17-620411 Issue Date : 07-May-2024 18:13

Sampler : R. Soknic

Site : ----

Quote number : 2024 SOA

No. of samples received 6:

No. of samples analysed : 6

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Jon Fisher Production Manager, Environmental Waterloo Inorganics, Waterloo, Ontario

Kaitlyn Lammers Lab Assistant Waterloo Microbiology, Waterloo, Ontario

Nik Perkio Inorganics Analyst Waterloo Inorganics, Waterloo, Ontario

Nik Perkio Inorganics Analyst Waterloo Metals, Waterloo, Ontario

Walt Kippenhuck Supervisor - Inorganic Waterloo Inorganics, Waterloo, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include 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 predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1425427)

Turbidity ---- NTU 28.8 29.2 1.38% 15%Anonymous WT2410568-001 E121 ----0.10

Physical Tests  (QC Lot: 1426953)

Turbidity ---- NTU 52.8 51.0 3.46% 15%BH 1 WT2410672-001 E121 ----0.10

Physical Tests  (QC Lot: 1427262)

pH ---- pH units 7.83 7.78 0.641% 4%Anonymous WT2410759-001 E108 ----0.10

Physical Tests  (QC Lot: 1427263)

Alkalinity, total (as CaCO3) ---- mg/L 292 292 0.150% 20%Anonymous WT2410759-001 E290 ----1.0

Physical Tests  (QC Lot: 1427264)

Conductivity ---- µS/cm 628 629 0.159% 10%Anonymous WT2410759-001 E100 ----1.0

Physical Tests  (QC Lot: 1427331)

pH ---- pH units 7.64 7.64 0.00% 4%Anonymous WT2410698-001 E108 ----0.10

Physical Tests  (QC Lot: 1427332)

Conductivity ---- µS/cm 924 933 0.969% 10%Anonymous WT2410698-001 E100 ----2.0

Physical Tests  (QC Lot: 1427333)

Alkalinity, total (as CaCO3) ---- mg/L 11.2 10.8 0.4 Diff <2x LORAnonymous WT2410683-002 E290 ----2.0

Physical Tests  (QC Lot: 1427423)

Colour, apparent ---- CU 3.6 4.4 0.9 Diff <2x LORAnonymous WT2410683-002 E330 ----2.0

Physical Tests  (QC Lot: 1427819)

Solids, total dissolved [TDS] ---- mg/L 24 21 3 Diff <2x LORAnonymous WT2410536-001 E162 ----13

Anions and Nutrients  (QC Lot: 1426790)

Ammonia, total (as N) 7664-41-7 mg/L 0.531 0.524 1.34% 20%Anonymous HA2400887-001 E298 ----0.0500

Anions and Nutrients  (QC Lot: 1427265)

Sulfate (as SO4) 14808-79-8 mg/L 18.6 18.6 0.0979% 20%Anonymous WT2410907-001 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1427266)

Nitrate (as N) 14797-55-8 mg/L 0.237 0.238 0.152% 20%Anonymous WT2410907-001 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1427267)

Nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 0 Diff <2x LORAnonymous WT2410907-001 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1427268)

Fluoride 16984-48-8 mg/L <0.020 <0.020 0 Diff <2x LORAnonymous WT2410907-001 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1427269)
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Anions and Nutrients  (QC Lot: 1427269)  - continued

Chloride 16887-00-6 mg/L 16.9 16.9 0.0711% 20%Anonymous WT2410907-001 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1427334)

Fluoride 16984-48-8 mg/L 0.055 0.052 0.003 Diff <2x LORBH 1 WT2410672-001 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1427335)

Nitrate (as N) 14797-55-8 mg/L 8.70 8.74 0.469% 20%BH 1 WT2410672-001 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1427336)

Nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 0 Diff <2x LORBH 1 WT2410672-001 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1427337)

Chloride 16887-00-6 mg/L 5.94 5.80 2.32% 20%BH 1 WT2410672-001 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1427338)

Sulfate (as SO4) 14808-79-8 mg/L 25.1 25.2 0.320% 20%BH 1 WT2410672-001 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1428579)

Phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous WT2410497-001 E378-U ----0.0010

Microbiological Tests  (QC Lot: 1425179)

Coliforms, Escherichia coli [E. coli] ---- CFU/100mL <1 <1 0 Diff <2x LORAnonymous WT2410637-001 E012A.EC ----1

Microbiological Tests  (QC Lot: 1425312)

Coliforms, Escherichia coli [E. coli] ---- CFU/100mL 23 23 0.00% 65%Anonymous WT2410568-003 E012A.EC ----1

Microbiological Tests  (QC Lot: 1427424)

Coliforms, Escherichia coli [E. coli] ---- CFU/100mL 6 5 18.2% 65%Anonymous WT2410824-001 E012A.EC ----1

Total Metals  (QC Lot: 1424540)

Aluminum, total 7429-90-5 mg/L 0.629 0.619 1.63% 20%Anonymous WT2410668-001 E420 ----0.0300

Antimony, total 7440-36-0 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Arsenic, total 7440-38-2 mg/L 0.00354 0.00331 0.00022 Diff <2x LORE420 ----0.00100

Barium, total 7440-39-3 mg/L 0.110 0.112 2.43% 20%E420 ----0.00100

Beryllium, total 7440-41-7 mg/L <0.000200 <0.000200 0 Diff <2x LORE420 ----0.000200

Bismuth, total 7440-69-9 mg/L <0.000500 <0.000500 0 Diff <2x LORE420 ----0.000500

Boron, total 7440-42-8 mg/L 2.73 2.80 2.62% 20%E420 ----0.100

Cadmium, total 7440-43-9 mg/L <0.0000500 <0.0000500 0 Diff <2x LORE420 ----0.0000500

Calcium, total 7440-70-2 mg/L 425 438 2.92% 20%E420 ----0.500

Cesium, total 7440-46-2 mg/L 0.000434 0.000427 0.000007 Diff <2x LORE420 ----0.000100

Chromium, total 7440-47-3 mg/L <0.00500 <0.00500 0 Diff <2x LORE420 ----0.00500

Cobalt, total 7440-48-4 mg/L 0.00658 0.00630 0.00028 Diff <2x LORE420 ----0.00100

Copper, total 7440-50-8 mg/L <0.00500 <0.00500 0 Diff <2x LORE420 ----0.00500

Iron, total 7439-89-6 mg/L 0.850 0.861 0.011 Diff <2x LORE420 ----0.100
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 1424540)  - continued

Lead, total 7439-92-1 mg/L 0.00108 0.00104 0.000034 Diff <2x LORAnonymous WT2410668-001 E420 ----0.000500

Lithium, total 7439-93-2 mg/L 0.370 0.369 0.210% 20%E420 ----0.0100

Magnesium, total 7439-95-4 mg/L 187 187 0.275% 20%E420 ----0.0500

Manganese, total 7439-96-5 mg/L 0.0748 0.0726 3.00% 20%E420 ----0.00100

Molybdenum, total 7439-98-7 mg/L 0.0154 0.0151 2.30% 20%E420 ----0.000500

Nickel, total 7440-02-0 mg/L 0.0344 0.0352 0.00084 Diff <2x LORE420 ----0.00500

Phosphorus, total 7723-14-0 mg/L <0.500 <0.500 0 Diff <2x LORE420 ----0.500

Potassium, total 7440-09-7 mg/L 53.9 52.2 3.28% 20%E420 ----0.500

Rubidium, total 7440-17-7 mg/L 0.0507 0.0491 3.06% 20%E420 ----0.00200

Selenium, total 7782-49-2 mg/L 0.00104 0.000862 0.000182 Diff <2x LORE420 ----0.000500

Silicon, total 7440-21-3 mg/L 5.34 5.19 0.15 Diff <2x LORE420 ----1.00

Silver, total 7440-22-4 mg/L <0.000100 <0.000100 0 Diff <2x LORE420 ----0.000100

Sodium, total 7440-23-5 mg/L 986 956 3.02% 20%E420 ----0.500

Strontium, total 7440-24-6 mg/L 19.2 19.1 0.630% 20%E420 ----0.00200

Sulfur, total 7704-34-9 mg/L 456 454 0.436% 20%E420 ----5.00

Tellurium, total 13494-80-9 mg/L <0.00200 <0.00200 0 Diff <2x LORE420 ----0.00200

Thallium, total 7440-28-0 mg/L 0.000577 0.000587 0.000010 Diff <2x LORE420 ----0.000100

Thorium, total 7440-29-1 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Tin, total 7440-31-5 mg/L 0.00113 0.00116 0.00003 Diff <2x LORE420 ----0.00100

Titanium, total 7440-32-6 mg/L <0.0200 0.0205 0.0205 Diff <2x LORE420 ----0.0200

Tungsten, total 7440-33-7 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Uranium, total 7440-61-1 mg/L 0.00420 0.00408 2.69% 20%E420 ----0.000100

Vanadium, total 7440-62-2 mg/L <0.00500 <0.00500 0 Diff <2x LORE420 ----0.00500

Zinc, total 7440-66-6 mg/L <0.0300 <0.0300 0 Diff <2x LORE420 ----0.0300

Zirconium, total 7440-67-7 mg/L <0.00200 <0.00200 0 Diff <2x LORE420 ----0.00200

Dissolved Metals  (QC Lot: 1427771)

Calcium, dissolved 7440-70-2 mg/L 104 107 2.79% 20%BH 1 WT2410672-001 E421 ----0.050

Magnesium, dissolved 7439-95-4 mg/L 30.0 29.9 0.112% 20%E421 ----0.0050
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1425427)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1426953)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1427263)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L 1.0 ----

Physical Tests  (QCLot: 1427264)

Conductivity ---- E100 1 µS/cm <1.0 ----

Physical Tests  (QCLot: 1427332)

Conductivity ---- E100 1 µS/cm <1.0 ----

Physical Tests  (QCLot: 1427333)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L <1.0 ----

Physical Tests  (QCLot: 1427423)

Colour, apparent ---- E330 2 CU <2.0 ----

Physical Tests  (QCLot: 1427819)

Solids, total dissolved [TDS] ---- E162 10 mg/L <10 ----

Anions and Nutrients  (QCLot: 1426790)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 1427265)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1427266)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1427267)

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1427268)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1427269)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1427334)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1427335)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1427336)
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Anions and Nutrients  (QCLot: 1427336)  - continued

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1427337)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1427338)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1428579)

Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Microbiological Tests  (QCLot: 1425179)

Coliforms, Escherichia coli [E. coli] ---- E012A.EC 1 CFU/100mL <1 ----

Microbiological Tests  (QCLot: 1425180)

Coliforms, total ---- E012.TC 1 CFU/100mL <1 ----

Microbiological Tests  (QCLot: 1425296)

Coliforms, total ---- E012.TC 1 CFU/100mL <1 ----

Microbiological Tests  (QCLot: 1425312)

Coliforms, Escherichia coli [E. coli] ---- E012A.EC 1 CFU/100mL <1 ----

Microbiological Tests  (QCLot: 1427424)

Coliforms, Escherichia coli [E. coli] ---- E012A.EC 1 CFU/100mL <1 ----

Total Metals  (QCLot: 1424540)

Aluminum, total 7429-90-5 E420 0.003 mg/L <0.0030 ----

Antimony, total 7440-36-0 E420 0.0001 mg/L <0.00010 ----

Arsenic, total 7440-38-2 E420 0.0001 mg/L <0.00010 ----

Barium, total 7440-39-3 E420 0.0001 mg/L <0.00010 ----

Beryllium, total 7440-41-7 E420 0.00002 mg/L <0.000020 ----

Bismuth, total 7440-69-9 E420 0.00005 mg/L <0.000050 ----

Boron, total 7440-42-8 E420 0.01 mg/L <0.010 ----

Cadmium, total 7440-43-9 E420 0.000005 mg/L <0.0000050 ----

Calcium, total 7440-70-2 E420 0.05 mg/L <0.050 ----

Cesium, total 7440-46-2 E420 0.00001 mg/L <0.000010 ----

Chromium, total 7440-47-3 E420 0.0005 mg/L <0.00050 ----

Cobalt, total 7440-48-4 E420 0.0001 mg/L <0.00010 ----

Copper, total 7440-50-8 E420 0.0005 mg/L <0.00050 ----

Iron, total 7439-89-6 E420 0.01 mg/L <0.010 ----

Lead, total 7439-92-1 E420 0.00005 mg/L <0.000050 ----

Lithium, total 7439-93-2 E420 0.001 mg/L <0.0010 ----

Magnesium, total 7439-95-4 E420 0.005 mg/L <0.0050 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1424540)  - continued

Manganese, total 7439-96-5 E420 0.0001 mg/L <0.00010 ----

Molybdenum, total 7439-98-7 E420 0.00005 mg/L <0.000050 ----

Nickel, total 7440-02-0 E420 0.0005 mg/L <0.00050 ----

Phosphorus, total 7723-14-0 E420 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E420 0.05 mg/L <0.050 ----

Rubidium, total 7440-17-7 E420 0.0002 mg/L <0.00020 ----

Selenium, total 7782-49-2 E420 0.00005 mg/L <0.000050 ----

Silicon, total 7440-21-3 E420 0.1 mg/L <0.10 ----

Silver, total 7440-22-4 E420 0.00001 mg/L <0.000010 ----

Sodium, total 7440-23-5 E420 0.05 mg/L <0.050 ----

Strontium, total 7440-24-6 E420 0.0002 mg/L <0.00020 ----

Sulfur, total 7704-34-9 E420 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E420 0.0002 mg/L <0.00020 ----

Thallium, total 7440-28-0 E420 0.00001 mg/L <0.000010 ----

Thorium, total 7440-29-1 E420 0.0001 mg/L <0.00010 ----

Tin, total 7440-31-5 E420 0.0001 mg/L <0.00010 ----

Titanium, total 7440-32-6 E420 0.0003 mg/L <0.00030 ----

Tungsten, total 7440-33-7 E420 0.0001 mg/L <0.00010 ----

Uranium, total 7440-61-1 E420 0.00001 mg/L <0.000010 ----

Vanadium, total 7440-62-2 E420 0.0005 mg/L <0.00050 ----

Zinc, total 7440-66-6 E420 0.003 mg/L <0.0030 ----

Zirconium, total 7440-67-7 E420 0.0002 mg/L <0.00020 ----

Dissolved Metals  (QCLot: 1427771)

Calcium, dissolved 7440-70-2 E421 0.05 mg/L <0.050 ----

Magnesium, dissolved 7439-95-4 E421 0.005 mg/L <0.0050 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1425427)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.0103

Physical Tests (QCLot: 1426953)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.099.0

Physical Tests (QCLot: 1427262)
pH ---- E108 ---- pH units 7 pH units ----10298.0101

Physical Tests (QCLot: 1427263)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 150 mg/L ----11585.0106

Physical Tests (QCLot: 1427264)
Conductivity ---- E100 1 µS/cm 1410 µS/cm ----11090.0103

Physical Tests (QCLot: 1427331)
pH ---- E108 ---- pH units 7 pH units ----10298.0100

Physical Tests (QCLot: 1427332)
Conductivity ---- E100 1 µS/cm 1410 µS/cm ----11090.0100

Physical Tests (QCLot: 1427333)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 150 mg/L ----11585.099.4

Physical Tests (QCLot: 1427423)
Colour, apparent ---- E330 2 CU 25 CU ----13070.0112

Physical Tests (QCLot: 1427819)
Solids, total dissolved [TDS] ---- E162 10 mg/L 1000 mg/L ----11585.085.4

Anions and Nutrients (QCLot: 1426790)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0106

Anions and Nutrients (QCLot: 1427265)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0101

Anions and Nutrients (QCLot: 1427266)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.097.6

Anions and Nutrients (QCLot: 1427267)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.095.3

Anions and Nutrients (QCLot: 1427268)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.096.0

Anions and Nutrients (QCLot: 1427269)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.0101
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Work Order :

:Client

WT2410672

Chung and Vander Doelen Engineering Ltd.

1650:Project

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Anions and Nutrients (QCLot: 1427334)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.095.8

Anions and Nutrients (QCLot: 1427335)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.097.8

Anions and Nutrients (QCLot: 1427336)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.0100

Anions and Nutrients (QCLot: 1427337)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.097.9

Anions and Nutrients (QCLot: 1427338)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.099.2

Anions and Nutrients (QCLot: 1428579)
Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 0.031 mg/L ----12080.0107

Total Metals (QCLot: 1424540)
Aluminum, total 7429-90-5 E420 0.003 mg/L 0.1 mg/L ----12080.0108

Antimony, total 7440-36-0 E420 0.0001 mg/L 0.05 mg/L ----12080.0106

Arsenic, total 7440-38-2 E420 0.0001 mg/L 0.05 mg/L ----12080.0110

Barium, total 7440-39-3 E420 0.0001 mg/L 0.012 mg/L ----12080.0108

Beryllium, total 7440-41-7 E420 0.00002 mg/L 0.005 mg/L ----12080.0106

Bismuth, total 7440-69-9 E420 0.00005 mg/L 0.05 mg/L ----12080.0108

Boron, total 7440-42-8 E420 0.01 mg/L 0.05 mg/L ----12080.0100

Cadmium, total 7440-43-9 E420 0.000005 mg/L 0.005 mg/L ----12080.0105

Calcium, total 7440-70-2 E420 0.05 mg/L 2.5 mg/L ----12080.0103

Cesium, total 7440-46-2 E420 0.00001 mg/L 0.002 mg/L ----12080.0104

Chromium, total 7440-47-3 E420 0.0005 mg/L 0.012 mg/L ----12080.0107

Cobalt, total 7440-48-4 E420 0.0001 mg/L 0.012 mg/L ----12080.0104

Copper, total 7440-50-8 E420 0.0005 mg/L 0.012 mg/L ----12080.0106

Iron, total 7439-89-6 E420 0.01 mg/L 0.05 mg/L ----12080.0109

Lead, total 7439-92-1 E420 0.00005 mg/L 0.025 mg/L ----12080.0104

Lithium, total 7439-93-2 E420 0.001 mg/L 0.012 mg/L ----12080.0103

Magnesium, total 7439-95-4 E420 0.005 mg/L 2.5 mg/L ----12080.0108

Manganese, total 7439-96-5 E420 0.0001 mg/L 0.012 mg/L ----12080.0106

Molybdenum, total 7439-98-7 E420 0.00005 mg/L 0.012 mg/L ----12080.0105

Nickel, total 7440-02-0 E420 0.0005 mg/L 0.025 mg/L ----12080.0104

Phosphorus, total 7723-14-0 E420 0.05 mg/L 0.5 mg/L ----12080.0103

Potassium, total 7440-09-7 E420 0.05 mg/L 2.5 mg/L ----12080.0104

Rubidium, total 7440-17-7 E420 0.0002 mg/L 0.005 mg/L ----12080.0106
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1424540)  - continued
Selenium, total 7782-49-2 E420 0.00005 mg/L 0.05 mg/L ----12080.0106

Silicon, total 7440-21-3 E420 0.1 mg/L 0.5 mg/L ----12080.0111

Silver, total 7440-22-4 E420 0.00001 mg/L 0.005 mg/L ----12080.096.8

Sodium, total 7440-23-5 E420 0.05 mg/L 2.5 mg/L ----12080.0107

Strontium, total 7440-24-6 E420 0.0002 mg/L 0.012 mg/L ----12080.0102

Sulfur, total 7704-34-9 E420 0.5 mg/L 2.5 mg/L ----12080.0106

Tellurium, total 13494-80-9 E420 0.0002 mg/L 0.005 mg/L ----12080.0106

Thallium, total 7440-28-0 E420 0.00001 mg/L 0.05 mg/L ----12080.0101

Thorium, total 7440-29-1 E420 0.0001 mg/L 0.005 mg/L ----12080.099.6

Tin, total 7440-31-5 E420 0.0001 mg/L 0.025 mg/L ----12080.0104

Titanium, total 7440-32-6 E420 0.0003 mg/L 0.012 mg/L ----12080.0105

Tungsten, total 7440-33-7 E420 0.0001 mg/L 0.005 mg/L ----12080.0102

Uranium, total 7440-61-1 E420 0.00001 mg/L 0 mg/L ----12080.0104

Vanadium, total 7440-62-2 E420 0.0005 mg/L 0.025 mg/L ----12080.0108

Zinc, total 7440-66-6 E420 0.003 mg/L 0.025 mg/L ----12080.0105

Zirconium, total 7440-67-7 E420 0.0002 mg/L 0.005 mg/L ----12080.098.3

Dissolved Metals (QCLot: 1427771)
Calcium, dissolved 7440-70-2 E421 0.05 mg/L 2.5 mg/L ----12080.0101

Magnesium, dissolved 7439-95-4 E421 0.005 mg/L 2.5 mg/L ----12080.0103
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1426790)

Anonymous HA2400887-001 7664-41-7 E298Ammonia, total (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1427265)

Anonymous WT2410907-001 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.0101 ----101 mg/L

Anions and Nutrients  (QCLot: 1427266)

Anonymous WT2410907-001 14797-55-8 E235.NO3Nitrate (as N) 2.5 mg/L 12575.0101 ----2.54 mg/L

Anions and Nutrients  (QCLot: 1427267)

Anonymous WT2410907-001 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.095.2 ----0.476 mg/L

Anions and Nutrients  (QCLot: 1427268)

Anonymous WT2410907-001 16984-48-8 E235.FFluoride 1 mg/L 12575.0102 ----1.02 mg/L

Anions and Nutrients  (QCLot: 1427269)

Anonymous WT2410907-001 16887-00-6 E235.ClChloride 100 mg/L 12575.0101 ----101 mg/L

Anions and Nutrients  (QCLot: 1427334)

BH 1 WT2410672-001 16984-48-8 E235.FFluoride 1 mg/L 12575.085.0 ----0.850 mg/L

Anions and Nutrients  (QCLot: 1427335)

BH 1 WT2410672-001 14797-55-8 E235.NO3Nitrate (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1427336)

BH 1 WT2410672-001 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.095.8 ----0.479 mg/L

Anions and Nutrients  (QCLot: 1427337)

BH 1 WT2410672-001 16887-00-6 E235.ClChloride 100 mg/L 12575.095.9 ----95.9 mg/L

Anions and Nutrients  (QCLot: 1427338)

BH 1 WT2410672-001 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.096.0 ----96.0 mg/L

Anions and Nutrients  (QCLot: 1428579)

Anonymous WT2410497-001 14265-44-2 E378-UPhosphate, ortho-, dissolved (as P) 0.02 mg/L 13070.095.9 ----0.0188 mg/L

Total Metals  (QCLot: 1424540)

BH 1 WT2410672-001 7429-90-5 E420Aluminum, total ---- 13070.0ND ----ND mg/L

7440-36-0 E420Antimony, total 0.05 mg/L 13070.0106 ----0.0528 mg/L

7440-38-2 E420Arsenic, total 0.05 mg/L 13070.0108 ----0.0542 mg/L

7440-39-3 E420Barium, total ---- 13070.0ND ----ND mg/L

7440-41-7 E420Beryllium, total 0.005 mg/L 13070.098.8 ----0.00494 mg/L

7440-69-9 E420Bismuth, total 0.05 mg/L 13070.0100.0 ----0.0500 mg/L

7440-42-8 E420Boron, total 0.05 mg/L 13070.095.9 ----0.048 mg/L

7440-43-9 E420Cadmium, total 0.005 mg/L 13070.0102 ----0.00509 mg/L
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 1424540)  - continued

BH 1 WT2410672-001 7440-70-2 E420Calcium, total ---- 13070.0ND ----ND mg/L

7440-46-2 E420Cesium, total 0.002 mg/L 13070.0105 ----0.00262 mg/L

7440-47-3 E420Chromium, total 0.012 mg/L 13070.0104 ----0.0130 mg/L

7440-48-4 E420Cobalt, total 0.012 mg/L 13070.098.7 ----0.0123 mg/L

7440-50-8 E420Copper, total 0.012 mg/L 13070.098.0 ----0.0122 mg/L

7439-89-6 E420Iron, total ---- 13070.0ND ----ND mg/L

7439-92-1 E420Lead, total 0.025 mg/L 13070.097.3 ----0.0243 mg/L

7439-93-2 E420Lithium, total 0.012 mg/L 13070.096.5 ----0.0121 mg/L

7439-95-4 E420Magnesium, total ---- 13070.0ND ----ND mg/L

7439-96-5 E420Manganese, total ---- 13070.0ND ----ND mg/L

7439-98-7 E420Molybdenum, total 0.012 mg/L 13070.0107 ----0.0134 mg/L

7440-02-0 E420Nickel, total 0.025 mg/L 13070.096.8 ----0.0242 mg/L

7723-14-0 E420Phosphorus, total 0.5 mg/L 13070.0110 ----0.552 mg/L

7440-09-7 E420Potassium, total 2.5 mg/L 13070.099.8 ----2.49 mg/L

7440-17-7 E420Rubidium, total 0.005 mg/L 13070.0108 ----0.00540 mg/L

7782-49-2 E420Selenium, total 0.05 mg/L 13070.0104 ----0.0523 mg/L

7440-21-3 E420Silicon, total ---- 13070.0ND ----ND mg/L

7440-22-4 E420Silver, total 0.005 mg/L 13070.094.6 ----0.00473 mg/L

7440-23-5 E420Sodium, total ---- 13070.0ND ----ND mg/L

7440-24-6 E420Strontium, total ---- 13070.0ND ----ND mg/L

7704-34-9 E420Sulfur, total ---- 13070.0ND ----ND mg/L

13494-80-9 E420Tellurium, total 0.005 mg/L 13070.0103 ----0.00516 mg/L

7440-28-0 E420Thallium, total 0.05 mg/L 13070.099.2 ----0.0496 mg/L

7440-29-1 E420Thorium, total 0.005 mg/L 13070.099.0 ----0.00495 mg/L

7440-31-5 E420Tin, total 0.025 mg/L 13070.0105 ----0.0262 mg/L

7440-32-6 E420Titanium, total 0.012 mg/L 13070.0100 ----0.0125 mg/L

7440-33-7 E420Tungsten, total 0.005 mg/L 13070.0101 ----0.00504 mg/L

7440-61-1 E420Uranium, total ---- 13070.0ND ----ND mg/L

7440-62-2 E420Vanadium, total 0.025 mg/L 13070.0106 ----0.0265 mg/L

7440-66-6 E420Zinc, total ---- 13070.0ND ----ND mg/L

7440-67-7 E420Zirconium, total 0.005 mg/L 13070.096.9 ----0.00485 mg/L

Dissolved Metals  (QCLot: 1427771)

BH 3 WT2410672-002 7440-70-2 E421Calcium, dissolved ---- 13070.0ND ----ND mg/L

7439-95-4 E421Magnesium, dissolved ---- 13070.0ND ----ND mg/L
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Table 2: 2024 Door-To-Door Private Well Inventory 1665 Scotch Line, Elmira
CVD Engineering

Total Homes: 11 Project: 1650

1475 1
6509764

(A000883)
Drilled Pitless

77' (23.5 m)  - WR
80' to 90'  - Owner

Good Good Yes
3 total?
-2 east of house
-1  beside barn closest to road

1505
(School)

2 6502754 Drilled Pitless 88' (26.8 m)
Good, but hard

Slight taste
Good No

West of front of house -extends 
into field.

1575 3
6502755

(A200164)
Drilled Pitless 104' (31.7 m) Good, but hard Good No South of house

Dug Pit? 40' (12.2 m) Good Good Yes

Drilled Pitless 90' (27.4 m) No

1665 5
6502756

(and 7262649?)
102' (31.1 m) -

1814 6
6505069

(and 7369359?)
Drilled Pitless 132' (40.2 m) Good Good No

By rocks in field?
Recently installed.

1857 7 6508824 Drilled Pitless
110' (33.5 m) - WR

130' (39.6 m) - Owner
Good Good Yes East of house (by front of house)

1903 8 Drilled? Pitless? Good Good Yes West of front side of house 

2240 9 6502758 Drilled Pit 75' (22.9 m)
Good

Owner satisfied with water
Good Yes Southwest corner of house.

2299 10 Drilled Pitless Good Good No West of house (behind house).

2344 11 - - - - - - - -

2371 12 6503018? 60'? (18.3 m?) No

2477 13 7346364 Drillled Pitless 72' (21.9 m) Good, but hard Good Yes North (behind) house.

2544 14
6504528

(and 7144267?)
60' to 66'?

(18.3 to 20.1 m?) 
No

110 15 No

144 16 6507137 Drilled Pitless 65' (19.8 m) Good Good Yes West of house.

95 17 6507241 Drilled Pitless 51' (15.5 m) Smells like sulphur Good Yes North (front) of building.

289 18 6504647 145' (44.2 m) No

Water for (half of?) building is filtered through reverse osmosis.

Owner not at home.

No filters, but uses UV light.

Well east (front) of house.

Old 50' drilled well plugged, chlorinated and filled with 
"holeplug"due to nitogen runoff.
Water not treated.

New Jerusalem Road

South Field Drive

Dairy farmers using softener.
12 gal/min pumping rate.

Well inside house (northeast corner of home).
Dairy farmers using softener.

Well east (front) of house.

No well on property - recieves water from Civic No. 1505 Scotch 
Line Road.

Owner refused to talk.

Well UV treated - had bacteria 1.5 years ago.

Owner not at home.

Owner not at home.

Scotch Line Road

Well in front of house.
UV previously used.

1 well in front of house.
1 well in front of barn further from road.

Well in front of barn

Well in front of barn.

Well east of front of house.
Uses a UV light.

1622
2 total
-1  north of house
-1  west of house

4

Quantity
(Well Owner Comments)

CVD 
Sampled

General CommentsProperty Address
Potential MECP 

Well Record
 (WR) #

Well Type Wellhead Potential Depth (ft) 
Quality

 (Well Owner Comments)
Septic System

 (Location, Comments)
Inventory Number



Figure 6: 
Private Well Inventory

Hydrogeological Assessment 
Elmira Industrial Subdivision

1665 Scotch Line Road
Elmira, ON

Drawn By: YC                 Date: Nov. 2024                       File No.: 1650

311 VICTORIA STREET NORTH
KITCHENER / ONTARIO / N2H 2E1 / 519-742-8979

LEGEND

1665 Scotch Line Road Property Boundary

Inventory Number
(see Table 2 in Appendix F for inventory details)

Private well sampled for Nitrate and Chloride

N
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                                                                                     Scale 1:10,000

Image Reference: Region of Waterloo; ESRI; GIS Locator Retrieved November 26, 2024  
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CERTIFICATE OF ANALYSIS (GUIDELINE EVALUATION)
Work Order : Page : 1 of 9WT2432004

:Amendment 1
:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

: :Contact Yaroslav Chudin Andrew MartinAccount Manager

:: AddressAddress 311 Victoria St. N.

Kitchener ON Canada N2H 5E1

60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

:: TelephoneTelephone 519 742 8979 +1 519 886 6910

:Project 1650 (Well Inventory) Date Samples Received : 25-Oct-2024 17:30

:PO ---- Date Analysis Commenced : 29-Oct-2024

:C-O-C number 20-956513 Issue Date : 06-Nov-2024 14:11

Sampler : R.S.

Site : ----

Quote number : 2024 SOA

No. of samples received 5:

: 5No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Guideline Comparison

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality 

Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Greg Pokocky Manager - Inorganics Inorganics, Waterloo, Ontario

John Tang Lab Analyst Inorganics, Waterloo, Ontario

Jon Fisher Production Manager, Environmental Inorganics, Waterloo, Ontario

Walt Kippenhuck Supervisor - Inorganic Inorganics, Waterloo, Ontario

Walt Kippenhuck Supervisor - Inorganic Metals, Waterloo, Ontario
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1650 (Well Inventory):Project
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Summary of Guideline Breaches by Sample

LimitResultCategoryGuidelineAnalyte SummaryAnalyteSampleID/Client ID Matrix

1857 10.9 mg/LWater Health basis of MAC: Methaemoglobinaemia (blue baby 

syndrome) and effects on thyroid gland function in 

bottle-fed infants. Other: Classified as possible 

carcinogen under conditions that result in endogenous 

nitrosation. Systems using chloramine disinfection or that 

have naturally occurring ammonia should monitor the level 

of nitrate in the distribution system. Homeowners with a 

well should test concentration of nitrate in their water 

supply.

10 mg/LMACONDWSNitrate (as N)

1622 16.4 CUWater May interfere with disinfection; removal is important to 

ensure effective treatment.

5 CUAO/OGONDWSColour, apparent

1.08 mg/LWater Based on taste and staining of laundry and plumbing 

fixtures; no evidence exists of dietary iron toxicity in the 

general population.

0.3 mg/LAO/OGONDWSIron, total

2240 229 CUWater May interfere with disinfection; removal is important to 

ensure effective treatment.

5 CUAO/OGONDWSColour, apparent

517 mg/LWater Based on taste; TDS above 500 mg/L results in excessive 

scaling in water pipes, water heaters, boilers and 

appliances; TDS is composed of calcium, magnesium, 

sodium, potassium, carbonate, bicarbonate, chloride, 

sulphate and nitrate.

500 mg/LAO/OGONDWSSolids, total dissolved [TDS]

0.456 mg/LWater Based on taste and staining of laundry and plumbing 

fixtures; no evidence exists of dietary iron toxicity in the 

general population.

0.3 mg/LAO/OGONDWSIron, total

0.0525 mg/LWater Based on taste and staining of laundry and plumbing 

fixtures.

0.05 mg/LAO/OGONDWSManganese, total

21.8 mg/LWater Based on taste; where a sodium-based water softener is 

used, a separate unsoftened supply for cooking and 

drinking purposes is recommended.

20 mg/LMACONDWSSodium, total

1903 598 mg/LWater Based on taste; TDS above 500 mg/L results in excessive 

scaling in water pipes, water heaters, boilers and 

appliances; TDS is composed of calcium, magnesium, 

sodium, potassium, carbonate, bicarbonate, chloride, 

sulphate and nitrate.

500 mg/LAO/OGONDWSSolids, total dissolved [TDS]

5.49 mg/LWater AO based on taste; water with zinc levels above the AO 

tends to be opalescent and develops a greasy film when 

boiled; plumbing should be thoroughly flushed before 

water is consumed.

5 mg/LAO/OGONDWSZinc, total
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LimitResultCategoryGuidelineAnalyte SummaryAnalyteSampleID/Client ID Matrix

17.3 mg/LWater Health basis of MAC: Methaemoglobinaemia (blue baby 

syndrome) and effects on thyroid gland function in 

bottle-fed infants. Other: Classified as possible 

carcinogen under conditions that result in endogenous 

nitrosation. Systems using chloramine disinfection or that 

have naturally occurring ammonia should monitor the level 

of nitrate in the distribution system. Homeowners with a 

well should test concentration of nitrate in their water 

supply.

10 mg/LMACONDWSNitrate (as N)

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE.  Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries.  Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with Quality Review and Sample 

Receipt Notification.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for 

processing purposes.

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to fitness for a particular purpose, or non -infringement. ALS 

assumes no responsibility for errors or omissions in the information. Guidelines are not adjusted for the hardness, pH or temperature of the sample (the most conservative values are used).  

Measurement uncertainty is not applied to test results prior to comparison with specified criteria values.

LOR: Limit of Reporting (detection limit).Key :

DescriptionUnit

µS/cm microsiemens per centimetre

CU colour units (1 cu = 1 mg/l pt)

mg/L milligrams per litre

NTU nephelometric turbidity units

pH units pH units

>: greater than.

<: less than.

Red shading is applied where the result or the LOR is greater than the Guideline Upper Limit (or lower than the Guideline Lower Limit, if applicable).

For drinking water samples, Red shading is applied where the result for E.coli, fecal or total coliforms is greater than or equal to the Guideline Upper Limit.
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Workorder Comments

Drinking Water Questions not completed on the Analytical Chain of Custody (COC). Please notify Laboratory if the submission is from a Regulated Drinking Water System, and if the samples are for 

Human Consumption.

Amendment (06/11/2024): This report has been amended to include requested guideline(s). All analysis results are as per the previous report.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical 

Conductivity.

DLDS

Detection Limit Raised: Unknown interference generated an apparent false positive 

test result.

DLUI
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Analytical Results Evaluation

19032240147516221857Client sample ID

Matrix: Water

---- ----

25-Oct-2024 

00:00

25-Oct-2024 

00:00

25-Oct-2024 

00:00

25-Oct-2024 

00:00

25-Oct-2024 

00:00

Sampling date/time ---- ----

Sub-Matrix Water Water Water Water Water ---- ----

WT2432004-005WT2432004-004WT2432004-003WT2432004-002WT2432004-001UnitAnalyte CAS Number -------- --------Method/Lab

Physical Tests

Alkalinity, total (as CaCO3)Alkalinity, total (as CaCO3) ---- 264 255 272 388 ---- ----244mg/LE290/WT

CU----Colour, apparent <2.0 16.4 <2.0 229 <2.0 ---- ----E330/WT

Conductivity ---- 811 586 869 1020 ---- ----721µS/cmE100/WT

pH units----pH 7.87 7.90 8.04 8.15 8.07 ---- ----E108/WT

482 424Solids, total dissolved [TDS] 598517336Solids, total dissolved [TDS]
DLDS DLDS DLDS DLDS DLDS

---- ---- ----mg/LE162/WT

NTU----Turbidity <0.10 2.80 <0.10 3.11 <0.10 ---- ----E121/WT

Anions and Nutrients

Ammonia, total (as N)Ammonia, total (as N) 7664-41-7 <0.0050 0.0194 0.0110 <0.0050 ---- ----<0.0050mg/LE298/WT

DLDS
47.5mg/L16887-00-6Chloride 32.0 9.46 26.9 72.6 ---- ----E235.Cl/WT

Fluoride <0.100Fluoride
DLDS

16984-48-8 0.036 0.075 0.281 ---- ----0.549mg/LE235.F/WT

DLDS
17.3mg/L14797-55-8Nitrate (as N) 10.9 5.98 0.960 <0.020 ---- ----E235.NO3/WT

Nitrite (as N) <0.050Nitrite (as N)
DLDS

14797-65-0 <0.010 <0.010 <0.010 ---- ----<0.010mg/LE235.NO2/WT

mg/L14265-44-2Phosphate, ortho-, dissolved (as P) 0.0016 <0.0010 0.0017 <0.0010 0.0048 ---- ----E378-U/WT

Sulfate (as SO4) 27.1Sulfate (as SO4)
DLDS

14808-79-8 66.8 17.0 76.0 ---- ----86.1mg/LE235.SO4/WT

Total Metals

mg/L7429-90-5Aluminum, total <0.0030 0.0081 0.0085 0.0077 <0.0030 ---- ----E420/WT

Antimony, totalAntimony, total 7440-36-0 <0.00010 <0.00010 <0.00010 <0.00010 ---- ----<0.00010mg/LE420/WT

mg/L7440-38-2Arsenic, total 0.00017 0.00042 0.00068 0.00431 0.00067 ---- ----E420/WT

Barium, totalBarium, total 7440-39-3 0.0207 0.0307 0.0762 0.0371 ---- ----0.0388mg/LE420/WT

mg/L7440-41-7Beryllium, total <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 ---- ----E420/WT

Bismuth, totalBismuth, total 7440-69-9 <0.000050 <0.000050 <0.000050 0.000538 ---- ----<0.000050mg/LE420/WT

mg/L7440-42-8Boron, total 0.017 0.026 0.044 0.044 0.015 ---- ----E420/WT

Cadmium, totalCadmium, total 7440-43-9 <0.0000050 0.00249 <0.0000050 0.0000192 ---- ----<0.0000050mg/LE420/WT

mg/L7440-70-2Calcium, total 103 68.8 84.4 94.1 130 ---- ----E420/WT

Cesium, totalCesium, total 7440-46-2 <0.000010 0.000011 <0.000010 <0.000010 ---- ----<0.000010mg/LE420/WT

mg/L7440-47-3Chromium, total 0.00072 0.00076 <0.00050 <0.00050 0.00077 ---- ----E420/WT

Cobalt, totalCobalt, total 7440-48-4 <0.00010 0.00028 0.00017 0.00014 ---- ----<0.00010mg/LE420/WT
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Analytical Results Evaluation

19032240147516221857Client sample ID

Matrix: Water

---- ----

25-Oct-2024 

00:00

25-Oct-2024 

00:00

25-Oct-2024 

00:00

25-Oct-2024 

00:00

25-Oct-2024 

00:00

Sampling date/time ---- ----

Sub-Matrix Water Water Water Water Water ---- ----

WT2432004-005WT2432004-004WT2432004-003WT2432004-002WT2432004-001UnitAnalyte CAS Number -------- --------Method/Lab

Total Metals

mg/L7440-50-8Copper, total 0.00423 0.0141 0.0375 0.0142 0.386 ---- ----E420/WT

Iron, totalIron, total 7439-89-6 <0.010 1.08 0.456 <0.010 ---- ----<0.010mg/LE420/WT

mg/L7439-92-1Lead, total 0.000306 0.00314 0.000570 0.00483 0.00208 ---- ----E420/WT

Lithium, totalLithium, total 7439-93-2 0.0012 0.0031 0.0117 0.0023 ---- ----0.0125mg/LE420/WT

mg/L7439-95-4Magnesium, total 31.5 24.3 27.7 35.3 38.8 ---- ----E420/WT

Manganese, totalManganese, total 7439-96-5 0.00024 0.0146 0.0525 <0.00010 ---- ----0.00046mg/LE420/WT

mg/L7439-98-7Molybdenum, total 0.000055 0.000490 0.00106 0.00121 0.000079 ---- ----E420/WT

Nickel, totalNickel, total 7440-02-0 <0.00050 0.00153 <0.00050 0.150 ---- ----0.00238mg/LE420/WT

mg/L7723-14-0Phosphorus, total <0.050 <0.050 <0.050 <0.050 <0.050 ---- ----E420/WT

Potassium, totalPotassium, total 7440-09-7 0.754 1.23 1.37 1.60 ---- ----1.66mg/LE420/WT

mg/L7440-17-7Rubidium, total 0.00023 0.00086 0.00074 0.00047 0.00042 ---- ----E420/WT

Selenium, totalSelenium, total 7782-49-2 0.000130 0.00115 <0.000050 0.000065 ---- ----<0.000050mg/LE420/WT

mg/L7440-21-3Silicon, total 5.25 5.82 7.08 8.66 6.95 ---- ----E420/WT

Silver, totalSilver, total 7440-22-4 <0.000010 <0.000010 <0.000010 0.000013 ---- ----<0.000010mg/LE420/WT

mg/L7440-23-5Sodium, total 8.16 7.35 11.8 21.8 19.3 ---- ----E420/WT

Strontium, totalStrontium, total 7440-24-6 0.304 0.113 1.59 0.191 ---- ----1.73mg/LE420/WT

mg/L7704-34-9Sulfur, total 22.3 5.54 28.5 25.4 9.44 ---- ----E420/WT

Tellurium, totalTellurium, total 13494-80-9 <0.00020 <0.00020 0.00025 <0.00020 ---- ----0.00029mg/LE420/WT

mg/L7440-28-0Thallium, total <0.000010 <0.000010 <0.000010 <0.000010 0.000033 ---- ----E420/WT

Thorium, totalThorium, total 7440-29-1 <0.00010 <0.00010 <0.00010 <0.00010 ---- ----<0.00010mg/LE420/WT

mg/L7440-31-5Tin, total <0.00010 <0.00010 0.00026 0.00038 <0.00010 ---- ----E420/WT

<0.00040Titanium, total <0.00050Titanium, total
DLUI DLUI

7440-32-6 <0.00030 <0.00030 <0.00030 ---- ----mg/LE420/WT

mg/L7440-33-7Tungsten, total <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 ---- ----E420/WT

Uranium, totalUranium, total 7440-61-1 0.000424 0.000366 0.000455 0.000388 ---- ----0.000644mg/LE420/WT

mg/L7440-62-2Vanadium, total <0.00050 0.00093 <0.00050 <0.00050 <0.00050 ---- ----E420/WT

Zinc, totalZinc, total 7440-66-6 0.0061 3.73 0.0081 5.49 ---- ----0.0969mg/LE420/WT

mg/L7440-67-7Zirconium, total <0.00020 <0.00020 <0.00020 0.00034 <0.00020 ---- ----E420/WT
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Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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Summary of Guideline Limits

ONDWS

MAC

ONDWS

AO/OG

UnitAnalyte CAS Number

Physical Tests

Alkalinity, total (as CaCO3) ---- mg/L 30 - 500 mg/L --

--5 CUCU----Colour, apparent

Conductivity ---- µS/cm -- --

--6.5 - 8.5 pH 

units

pH units----pH

Solids, total dissolved [TDS] ---- mg/L 500 mg/L --

--5 NTUNTU----Turbidity

Anions and Nutrients

Ammonia, total (as N) 7664-41-7 mg/L -- --

--250 mg/Lmg/L16887-00-6Chloride

Fluoride 16984-48-8 mg/L -- 1.5 mg/L

10 mg/L--mg/L14797-55-8Nitrate (as N)

Nitrite (as N) 14797-65-0 mg/L -- 1 mg/L

----mg/L14265-44-2Phosphate, ortho-, dissolved (as P)

Sulfate (as SO4) 14808-79-8 mg/L 500 mg/L --

Total Metals

--0.1 mg/Lmg/L7429-90-5Aluminum, total

Antimony, total 7440-36-0 mg/L -- 0.006 mg/L

0.01 mg/L--mg/L7440-38-2Arsenic, total

Barium, total 7440-39-3 mg/L -- 1 mg/L

----mg/L7440-41-7Beryllium, total

Bismuth, total 7440-69-9 mg/L -- --

5 mg/L--mg/L7440-42-8Boron, total

Cadmium, total 7440-43-9 mg/L -- 0.005 mg/L

----mg/L7440-70-2Calcium, total

Cesium, total 7440-46-2 mg/L -- --

0.05 mg/L--mg/L7440-47-3Chromium, total

Cobalt, total 7440-48-4 mg/L -- --

--1 mg/Lmg/L7440-50-8Copper, total

Iron, total 7439-89-6 mg/L 0.3 mg/L --

0.01 mg/L--mg/L7439-92-1Lead, total

Lithium, total 7439-93-2 mg/L -- --

----mg/L7439-95-4Magnesium, total

Manganese, total 7439-96-5 mg/L 0.05 mg/L --

----mg/L7439-98-7Molybdenum, total

Nickel, total 7440-02-0 mg/L -- --

----mg/L7723-14-0Phosphorus, total
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ONDWS

MAC

ONDWS

AO/OG

UnitAnalyte CAS Number

Total Metals - Continued

Potassium, total 7440-09-7 mg/L -- --

----mg/L7440-17-7Rubidium, total

Selenium, total 7782-49-2 mg/L -- 0.05 mg/L

----mg/L7440-21-3Silicon, total

Silver, total 7440-22-4 mg/L -- --

20 mg/L200 mg/Lmg/L7440-23-5Sodium, total

Strontium, total 7440-24-6 mg/L -- --

----mg/L7704-34-9Sulfur, total

Tellurium, total 13494-80-9 mg/L -- --

----mg/L7440-28-0Thallium, total

Thorium, total 7440-29-1 mg/L -- --

----mg/L7440-31-5Tin, total

Titanium, total 7440-32-6 mg/L -- --

----mg/L7440-33-7Tungsten, total

Uranium, total 7440-61-1 mg/L -- 0.02 mg/L

----mg/L7440-62-2Vanadium, total

Zinc, total 7440-66-6 mg/L 5 mg/L --

----mg/L7440-67-7Zirconium, total

Please refer to the General Comments section for an explanation of any qualifiers detected.

Key:

ONDWS Ontario Drinking Water Regulation (JAN, 2020)

AO/OG Aesthetic Objective/Operational Guideline (2006)

MAC Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2020)



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :WT2432004 Page : 1 of 16

:Amendment 1

:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

: Yaroslav Chudin Account Manager : Andrew MartinContact

Address : 311 Victoria St. N.

Kitchener ON Canada N2H 5E1

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

Telephone : +1 519 886 6910Telephone : 519 742 8979

:Project 1650 (Well Inventory) Date Samples Received : 25-Oct-2024 17:30

Issue Date : 06-Nov-2024 15:20----PO :

C-O-C number 20-956513:

R.S.:Sampler

:Site ----

Quote number : 2024 SOA

No. of samples received :5

5:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  Method Blank value outliers occur - please see following pages for full details.
l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: Water

Analyte Group Laboratory sample ID Client/Ref Sample ID Analyte CAS Number Method Result Limits Comment

Method Blank (MB) Values 

QC-1738238-001 7664-41-7Ammonia, total (as N)---- Blank result exceeds 

permitted value

0.005 mg/L0.0052 

mg/L

Anions and Nutrients E298 B

Result Qualifiers
DescriptionQualifier

BMethod Blank exceeds ALS DQO. Associated sample results which are < Limit of Reporting or > 5 

times blank level are considered reliable.

Method Blank exceeds ALS DQO. Associated sample results which are < Limit of Reporting or > 5 times 

blank level are considered reliable.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

1475 31-Oct-202429-Oct-202425-Oct-2024E298 28 

days

5 days 28 days 7 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

1622 31-Oct-202429-Oct-202425-Oct-2024E298 28 

days

5 days 28 days 7 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

1857 31-Oct-202429-Oct-202425-Oct-2024E298 28 

days

5 days 28 days 7 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

1903 31-Oct-202429-Oct-202425-Oct-2024E298 28 

days

5 days 28 days 7 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

2240 31-Oct-202429-Oct-202425-Oct-2024E298 28 

days

5 days 28 days 7 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E235.Cl 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E235.Cl 28 

days

6 days 28 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E235.Cl 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E235.Cl 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E235.Cl 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

1475 30-Oct-202430-Oct-202425-Oct-2024E378-U 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

1622 30-Oct-202430-Oct-202425-Oct-2024E378-U 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

1857 30-Oct-202430-Oct-202425-Oct-2024E378-U 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

1903 30-Oct-202430-Oct-202425-Oct-2024E378-U 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

2240 30-Oct-202430-Oct-202425-Oct-2024E378-U 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E235.F 28 

days

6 days 28 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E235.F 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E235.F 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E235.F 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E235.F 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E235.NO3 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E235.NO3 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E235.NO3 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E235.NO3 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E235.NO3 7 days 6 days 7 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E235.NO2 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E235.NO2 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E235.NO2 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E235.NO2 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E235.NO2 7 days 6 days 7 days 6 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E235.SO4 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E235.SO4 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E235.SO4 28 

days

6 days 28 days 6 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E235.SO4 28 

days

6 days 28 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E235.SO4 28 

days

6 days 28 days 6 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E290 14 

days

6 days 14 days 7 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E290 14 

days

6 days 14 days 7 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E290 14 

days

6 days 14 days 7 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E290 14 

days

6 days 14 days 7 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E290 14 

days

6 days 14 days 7 daysü ü

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

1475 01-Nov-2024----25-Oct-2024E330 ---- ---- 48 hrs 175 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

1622 01-Nov-2024----25-Oct-2024E330 ---- ---- 48 hrs 175 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

1857 01-Nov-2024----25-Oct-2024E330 ---- ---- 48 hrs 175 hrs û

EHT
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

1903 01-Nov-2024----25-Oct-2024E330 ---- ---- 48 hrs 175 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

2240 01-Nov-2024----25-Oct-2024E330 ---- ---- 48 hrs 175 hrs û

EHT

Physical Tests : Conductivity in Water

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E100 28 

days

6 days 28 days 7 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E100 28 

days

6 days 28 days 7 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E100 28 

days

6 days 28 days 7 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E100 28 

days

6 days 28 days 7 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E100 28 

days

6 days 28 days 7 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

1475 31-Oct-202430-Oct-202425-Oct-2024E108 14 

days

6 days 14 days 7 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

1622 31-Oct-202430-Oct-202425-Oct-2024E108 14 

days

6 days 14 days 7 daysü ü



10 of 16:Page

Work Order :

:Client

WT2432004 Amendment 1

Chung and Vander Doelen Engineering Ltd.

1650 (Well Inventory):Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : pH by Meter

HDPE [ON MECP]

1857 31-Oct-202430-Oct-202425-Oct-2024E108 14 

days

6 days 14 days 7 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

1903 31-Oct-202430-Oct-202425-Oct-2024E108 14 

days

6 days 14 days 7 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

2240 31-Oct-202430-Oct-202425-Oct-2024E108 14 

days

6 days 14 days 7 daysü ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

1475 29-Oct-2024----25-Oct-2024E162 ---- ---- 7 days 5 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

1622 29-Oct-2024----25-Oct-2024E162 ---- ---- 7 days 5 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

1857 29-Oct-2024----25-Oct-2024E162 ---- ---- 7 days 5 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

1903 29-Oct-2024----25-Oct-2024E162 ---- ---- 7 days 5 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

2240 29-Oct-2024----25-Oct-2024E162 ---- ---- 7 days 5 days ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

1475 29-Oct-2024----25-Oct-2024E121 ---- ---- 48 hrs 105 hrs û

EHT
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

1622 29-Oct-2024----25-Oct-2024E121 ---- ---- 48 hrs 105 hrs û

EHT

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

1857 29-Oct-2024----25-Oct-2024E121 ---- ---- 48 hrs 105 hrs û

EHT

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

1903 29-Oct-2024----25-Oct-2024E121 ---- ---- 48 hrs 105 hrs û

EHT

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

2240 29-Oct-2024----25-Oct-2024E121 ---- ---- 48 hrs 105 hrs û

EHT

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

1475 31-Oct-202429-Oct-202425-Oct-2024E420 180 

days

4 days 180 

days

7 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

1622 31-Oct-202429-Oct-202425-Oct-2024E420 180 

days

4 days 180 

days

7 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

1857 31-Oct-202429-Oct-202425-Oct-2024E420 180 

days

4 days 180 

days

7 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

1903 31-Oct-202429-Oct-202425-Oct-2024E420 180 

days

4 days 180 

days

7 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

2240 31-Oct-202429-Oct-202425-Oct-2024E420 180 

days

4 days 180 

days

7 daysü ü

Legend & Qualifier Definitions
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EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 19 üAlkalinity Species by Titration E290 1740103 5.05.2

2 20 üAmmonia by Fluorescence E298 1738238 5.010.0

1 17 üChloride in Water by IC E235.Cl 1740098 5.05.8

2 24 üColour (Apparent) by Spectrometer E330 1744372 5.08.3

1 11 üConductivity in Water E100 1740104 5.09.0

1 6 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1740105 5.016.6

1 14 üFluoride in Water by IC E235.F 1740095 5.07.1

1 18 üNitrate in Water by IC E235.NO3 1740096 5.05.5

1 13 üNitrite in Water by IC E235.NO2 1740097 5.07.6

1 15 üpH by Meter E108 1740102 5.06.6

1 17 üSulfate in Water by IC E235.SO4 1740099 5.05.8

1 19 üTDS by Gravimetry E162 1737757 5.05.2

1 20 üTotal Metals in Water by CRC ICPMS E420 1736622 5.05.0

1 20 üTurbidity by Nephelometry E121 1737068 5.05.0

Laboratory Control Samples (LCS)

1 19 üAlkalinity Species by Titration E290 1740103 5.05.2

2 20 üAmmonia by Fluorescence E298 1738238 5.010.0

1 17 üChloride in Water by IC E235.Cl 1740098 5.05.8

2 24 üColour (Apparent) by Spectrometer E330 1744372 5.08.3

1 11 üConductivity in Water E100 1740104 5.09.0

1 6 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1740105 5.016.6

1 14 üFluoride in Water by IC E235.F 1740095 5.07.1

1 18 üNitrate in Water by IC E235.NO3 1740096 5.05.5

1 13 üNitrite in Water by IC E235.NO2 1740097 5.07.6

1 15 üpH by Meter E108 1740102 5.06.6

1 17 üSulfate in Water by IC E235.SO4 1740099 5.05.8

1 19 üTDS by Gravimetry E162 1737757 5.05.2

1 20 üTotal Metals in Water by CRC ICPMS E420 1736622 5.05.0

1 20 üTurbidity by Nephelometry E121 1737068 5.05.0

Method Blanks (MB)

1 19 üAlkalinity Species by Titration E290 1740103 5.05.2

2 20 üAmmonia by Fluorescence E298 1738238 5.010.0

1 17 üChloride in Water by IC E235.Cl 1740098 5.05.8

2 24 üColour (Apparent) by Spectrometer E330 1744372 5.08.3

1 11 üConductivity in Water E100 1740104 5.09.0
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Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Method Blanks (MB) - Continued

1 6 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1740105 5.016.6

1 14 üFluoride in Water by IC E235.F 1740095 5.07.1

1 18 üNitrate in Water by IC E235.NO3 1740096 5.05.5

1 13 üNitrite in Water by IC E235.NO2 1740097 5.07.6

1 17 üSulfate in Water by IC E235.SO4 1740099 5.05.8

1 19 üTDS by Gravimetry E162 1737757 5.05.2

1 20 üTotal Metals in Water by CRC ICPMS E420 1736622 5.05.0

1 20 üTurbidity by Nephelometry E121 1737068 5.05.0

Matrix Spikes (MS)

2 20 üAmmonia by Fluorescence E298 1738238 5.010.0

1 17 üChloride in Water by IC E235.Cl 1740098 5.05.8

1 6 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1740105 5.016.6

1 14 üFluoride in Water by IC E235.F 1740095 5.07.1

1 18 üNitrate in Water by IC E235.NO3 1740096 5.05.5

1 13 üNitrite in Water by IC E235.NO2 1740097 5.07.6

1 17 üSulfate in Water by IC E235.SO4 1740099 5.05.8

1 20 üTotal Metals in Water by CRC ICPMS E420 1736622 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a water 

sample.  Conductivity measurements are temperature-compensated to 25°C.

Conductivity in Water E100 Water

ALS Environmental - 

Waterloo

APHA 2510 (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

ALS Environmental - 

Waterloo

APHA 4500-H (mod)

Turbidity is measured by the nephelometric method, by measuring the intensity of light 

scatter under defined conditions.

Turbidity by Nephelometry E121 Water

ALS Environmental - 

Waterloo

APHA 2130 B (mod)

Total Dissolved Solids (TDS) are determined by filtering a sample through a glass fibre 

filter, with evaporation of the filtrate at 180 ± 2°C for 16 hours or to constant weight, 

with gravimetric measurement of the residue.

TDS by Gravimetry E162 Water

ALS Environmental - 

Waterloo

APHA 2540 C (mod)

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

detection.

Chloride in Water by IC E235.Cl Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Fluoride in Water by IC E235.F Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Nitrite in Water by IC E235.NO2 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Nitrate in Water by IC E235.NO3 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Sulfate in Water by IC E235.SO4 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Total alkalinity is determined by potentiometric titration to a pH 4.5 endpoint. Bicarbonate, 

carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total 

alkalinity values.

Alkalinity Species by Titration E290 Water

ALS Environmental - 

Waterloo

APHA 2320 B (mod)
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Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

ALS Environmental - 

Waterloo

Method Fialab 100, 

2018

Colour (Apparent) is measured in an unfiltered sample spectrophotometrically using the 

single wavelength method. The colour contribution of settleable solids are not included 

in the result. This method is intended for potable waters.  

Colour measurements can be highly pH dependent, and apply to the pH of the sample as 

received (at time of testing), without pH adjustment.

Colour (Apparent) by Spectrometer E330 Water

ALS Environmental - 

Waterloo

APHA 2120 C (mod)

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

ALS Environmental - 

Waterloo

APHA 4500-P F (mod)

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

Collision/Reaction Cell ICPMS.

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

by this method.

Total Metals in Water by CRC ICPMS E420 Water

ALS Environmental - 

Waterloo

EPA 200.2/6020B 

(mod)

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

ALS Environmental - 

Waterloo
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 13WT2432004

:1Amendment

:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

:Contact Yaroslav Chudin : Andrew MartinAccount Manager

:Address 311 Victoria St. N. 

Kitchener ON Canada N2H 5E1 

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

::Telephone +1 519 886 6910:Telephone519 742 8979

:Project 1650 (Well Inventory) Date Samples Received : 25-Oct-2024 17:30

:PO ---- Date Analysis Commenced : 29-Oct-2024

:C-O-C number 20-956513 Issue Date : 06-Nov-2024 14:12

Sampler : R.S.

Site : ----

Quote number : 2024 SOA

No. of samples received 5:

No. of samples analysed : 5

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Greg Pokocky Manager - Inorganics Waterloo Inorganics, Waterloo, Ontario

John Tang Lab Analyst Waterloo Inorganics, Waterloo, Ontario

Jon Fisher Production Manager, Environmental Waterloo Inorganics, Waterloo, Ontario

Walt Kippenhuck Supervisor - Inorganic Waterloo Inorganics, Waterloo, Ontario

Walt Kippenhuck Supervisor - Inorganic Waterloo Metals, Waterloo, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include 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 predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1737068)

Turbidity ---- NTU 0.94 0.94 0.002 Diff <2x LORAnonymous HA2402676-001 E121 ----0.10

Physical Tests  (QC Lot: 1737757)

Solids, total dissolved [TDS] ---- mg/L 786 792 0.887% 20%Anonymous WT2431865-001 E162 ----20

Physical Tests  (QC Lot: 1740102)

pH ---- pH units 7.87 7.88 0.127% 4%1857 WT2432004-001 E108 ----0.10

Physical Tests  (QC Lot: 1740103)

Alkalinity, total (as CaCO3) ---- mg/L 264 264 0.227% 20%1857 WT2432004-001 E290 ----1.0

Physical Tests  (QC Lot: 1740104)

Conductivity ---- µS/cm 811 815 0.492% 10%1857 WT2432004-001 E100 ----1.0

Physical Tests  (QC Lot: 1744372)

Colour, apparent ---- CU 6.8 6.0 0.8 Diff <2x LORAnonymous FJ2403254-001 E330 ----2.0

Physical Tests  (QC Lot: 1744374)

Colour, apparent ---- CU <2.0 <2.0 0 Diff <2x LORAnonymous HA2402713-001 E330 ----2.0

Anions and Nutrients  (QC Lot: 1738238)

Ammonia, total (as N) 7664-41-7 mg/L 0.0615 0.0615 0.00% 20%Anonymous WT2431829-004 E298 ----0.0050

Anions and Nutrients  (QC Lot: 1740095)

Fluoride 16984-48-8 mg/L 0.610 0.606 0.716% 20%Anonymous WT2432000-001 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1740096)

Nitrate (as N) 14797-55-8 mg/L 0.318 0.316 0.658% 20%Anonymous WT2432000-001 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1740097)

Nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 0 Diff <2x LORAnonymous WT2432000-001 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1740098)

Chloride 16887-00-6 mg/L 25.7 25.7 0.0810% 20%Anonymous WT2432000-001 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1740099)

Sulfate (as SO4) 14808-79-8 mg/L 26.4 26.4 0.0162% 20%Anonymous WT2432000-001 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1740105)

Phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LOR1622 WT2432004-002 E378-U ----0.0010

Anions and Nutrients  (QC Lot: 1745335)

Ammonia, total (as N) 7664-41-7 mg/L 0.0207 0.0201 0.0006 Diff <2x LORAnonymous WT2431829-005 E298 ----0.0050

Total Metals  (QC Lot: 1736622)
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 1736622)  - continued

Aluminum, total 7429-90-5 mg/L 0.0136 0.0129 0.0007 Diff <2x LORAnonymous VA24C8367-001 E420 ----0.0030

Antimony, total 7440-36-0 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Arsenic, total 7440-38-2 mg/L 0.00039 0.00039 0.000003 Diff <2x LORE420 ----0.00010

Barium, total 7440-39-3 mg/L 0.0739 0.0727 1.64% 20%E420 ----0.00010

Beryllium, total 7440-41-7 mg/L <0.000020 <0.000020 0 Diff <2x LORE420 ----0.000020

Bismuth, total 7440-69-9 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

Boron, total 7440-42-8 mg/L 0.024 0.025 0.0007 Diff <2x LORE420 ----0.010

Cadmium, total 7440-43-9 mg/L 0.0000110 0.0000083 0.0000027 Diff <2x LORE420 ----0.0000050

Calcium, total 7440-70-2 mg/L 43.0 43.9 2.17% 20%E420 ----0.050

Cesium, total 7440-46-2 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

Chromium, total 7440-47-3 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

Cobalt, total 7440-48-4 mg/L 0.00013 0.00014 0.000002 Diff <2x LORE420 ----0.00010

Copper, total 7440-50-8 mg/L 0.00249 0.00258 0.00009 Diff <2x LORE420 ----0.00050

Iron, total 7439-89-6 mg/L 0.089 0.090 0.002 Diff <2x LORE420 ----0.010

Lead, total 7439-92-1 mg/L <0.000050 <0.000050 0 Diff <2x LORE420 ----0.000050

Lithium, total 7439-93-2 mg/L 0.0017 0.0017 0.00005 Diff <2x LORE420 ----0.0010

Magnesium, total 7439-95-4 mg/L 13.7 13.7 0.0116% 20%E420 ----0.0050

Manganese, total 7439-96-5 mg/L 0.0552 0.0556 0.854% 20%E420 ----0.00010

Molybdenum, total 7439-98-7 mg/L 0.00151 0.00156 3.49% 20%E420 ----0.000050

Nickel, total 7440-02-0 mg/L 0.00164 0.00165 0.000008 Diff <2x LORE420 ----0.00050

Phosphorus, total 7723-14-0 mg/L <0.050 <0.050 0 Diff <2x LORE420 ----0.050

Potassium, total 7440-09-7 mg/L 1.68 1.68 0.264% 20%E420 ----0.050

Rubidium, total 7440-17-7 mg/L 0.00058 0.00062 0.00004 Diff <2x LORE420 ----0.00020

Selenium, total 7782-49-2 mg/L 0.000097 0.000089 0.000008 Diff <2x LORE420 ----0.000050

Silicon, total 7440-21-3 mg/L 5.71 5.64 1.20% 20%E420 ----0.10

Silver, total 7440-22-4 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

Sodium, total 7440-23-5 mg/L 13.6 13.5 0.568% 20%E420 ----0.050

Strontium, total 7440-24-6 mg/L 0.479 0.489 2.10% 20%E420 ----0.00020

Sulfur, total 7704-34-9 mg/L 8.67 8.49 2.10% 20%E420 ----0.50

Tellurium, total 13494-80-9 mg/L <0.00020 <0.00020 0 Diff <2x LORE420 ----0.00020

Thallium, total 7440-28-0 mg/L <0.000010 <0.000010 0 Diff <2x LORE420 ----0.000010

Thorium, total 7440-29-1 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Tin, total 7440-31-5 mg/L <0.00010 <0.00010 0 Diff <2x LORE420 ----0.00010

Titanium, total 7440-32-6 mg/L <0.00070 <0.00070 0 Diff <2x LORE420 ----0.00070
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 1736622)  - continued

Tungsten, total 7440-33-7 mg/L <0.00010 <0.00010 0 Diff <2x LORAnonymous VA24C8367-001 E420 ----0.00010

Uranium, total 7440-61-1 mg/L 0.00223 0.00226 1.23% 20%E420 ----0.000010

Vanadium, total 7440-62-2 mg/L <0.00050 <0.00050 0 Diff <2x LORE420 ----0.00050

Zinc, total 7440-66-6 mg/L <0.0030 <0.0030 0 Diff <2x LORE420 ----0.0030

Zirconium, total 7440-67-7 mg/L 0.00020 <0.00020 0.000002 Diff <2x LORE420 ----0.00020
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1737068)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1737757)

Solids, total dissolved [TDS] ---- E162 10 mg/L <10 ----

Physical Tests  (QCLot: 1740103)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L <1.0 ----

Physical Tests  (QCLot: 1740104)

Conductivity ---- E100 1 µS/cm <1.0 ----

Physical Tests  (QCLot: 1744372)

Colour, apparent ---- E330 2 CU <2.0 ----

Physical Tests  (QCLot: 1744374)

Colour, apparent ---- E330 2 CU <2.0 ----

Anions and Nutrients  (QCLot: 1738238)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L # 0.0052 B

Anions and Nutrients  (QCLot: 1740095)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1740096)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1740097)

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1740098)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1740099)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1740105)

Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Anions and Nutrients  (QCLot: 1745335)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Total Metals  (QCLot: 1736622)

Aluminum, total 7429-90-5 E420 0.003 mg/L <0.0030 ----

Antimony, total 7440-36-0 E420 0.0001 mg/L <0.00010 ----

Arsenic, total 7440-38-2 E420 0.0001 mg/L <0.00010 ----

Barium, total 7440-39-3 E420 0.0001 mg/L <0.00010 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1736622)  - continued

Beryllium, total 7440-41-7 E420 0.00002 mg/L <0.000020 ----

Bismuth, total 7440-69-9 E420 0.00005 mg/L <0.000050 ----

Boron, total 7440-42-8 E420 0.01 mg/L <0.010 ----

Cadmium, total 7440-43-9 E420 0.000005 mg/L <0.0000050 ----

Calcium, total 7440-70-2 E420 0.05 mg/L <0.050 ----

Cesium, total 7440-46-2 E420 0.00001 mg/L <0.000010 ----

Chromium, total 7440-47-3 E420 0.0005 mg/L <0.00050 ----

Cobalt, total 7440-48-4 E420 0.0001 mg/L <0.00010 ----

Copper, total 7440-50-8 E420 0.0005 mg/L <0.00050 ----

Iron, total 7439-89-6 E420 0.01 mg/L <0.010 ----

Lead, total 7439-92-1 E420 0.00005 mg/L <0.000050 ----

Lithium, total 7439-93-2 E420 0.001 mg/L <0.0010 ----

Magnesium, total 7439-95-4 E420 0.005 mg/L <0.0050 ----

Manganese, total 7439-96-5 E420 0.0001 mg/L <0.00010 ----

Molybdenum, total 7439-98-7 E420 0.00005 mg/L <0.000050 ----

Nickel, total 7440-02-0 E420 0.0005 mg/L <0.00050 ----

Phosphorus, total 7723-14-0 E420 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E420 0.05 mg/L <0.050 ----

Rubidium, total 7440-17-7 E420 0.0002 mg/L <0.00020 ----

Selenium, total 7782-49-2 E420 0.00005 mg/L <0.000050 ----

Silicon, total 7440-21-3 E420 0.1 mg/L <0.10 ----

Silver, total 7440-22-4 E420 0.00001 mg/L <0.000010 ----

Sodium, total 7440-23-5 E420 0.05 mg/L <0.050 ----

Strontium, total 7440-24-6 E420 0.0002 mg/L <0.00020 ----

Sulfur, total 7704-34-9 E420 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E420 0.0002 mg/L <0.00020 ----

Thallium, total 7440-28-0 E420 0.00001 mg/L <0.000010 ----

Thorium, total 7440-29-1 E420 0.0001 mg/L <0.00010 ----

Tin, total 7440-31-5 E420 0.0001 mg/L <0.00010 ----

Titanium, total 7440-32-6 E420 0.0003 mg/L <0.00030 ----

Tungsten, total 7440-33-7 E420 0.0001 mg/L <0.00010 ----

Uranium, total 7440-61-1 E420 0.00001 mg/L <0.000010 ----

Vanadium, total 7440-62-2 E420 0.0005 mg/L <0.00050 ----

Zinc, total 7440-66-6 E420 0.003 mg/L <0.0030 ----

Zirconium, total 7440-67-7 E420 0.0002 mg/L <0.00020 ----
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Qualifiers
Qualifier Description

B Method Blank exceeds ALS DQO. Associated sample results which are < Limit of Reporting or > 5 times blank level are considered reliable.
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1737068)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.093.0

Physical Tests (QCLot: 1737757)
Solids, total dissolved [TDS] ---- E162 10 mg/L 1000 mg/L ----11585.085.6

Physical Tests (QCLot: 1740102)
pH ---- E108 ---- pH units 7 pH units ----10298.0101

Physical Tests (QCLot: 1740103)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 150 mg/L ----11585.0101

Physical Tests (QCLot: 1740104)
Conductivity ---- E100 1 µS/cm 1410 µS/cm ----11090.0104

Physical Tests (QCLot: 1744372)
Colour, apparent ---- E330 2 CU 25 CU ----13070.0104

Physical Tests (QCLot: 1744374)
Colour, apparent ---- E330 2 CU 25 CU ----13070.0103

Anions and Nutrients (QCLot: 1738238)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0100.0

Anions and Nutrients (QCLot: 1740095)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.0100

Anions and Nutrients (QCLot: 1740096)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.098.7

Anions and Nutrients (QCLot: 1740097)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.0100

Anions and Nutrients (QCLot: 1740098)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.099.1

Anions and Nutrients (QCLot: 1740099)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0100

Anions and Nutrients (QCLot: 1740105)
Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 0.05 mg/L ----12080.0101

Anions and Nutrients (QCLot: 1745335)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0101

Total Metals (QCLot: 1736622)
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1736622)  - continued
Aluminum, total 7429-90-5 E420 0.003 mg/L 0.1 mg/L ----12080.097.5

Antimony, total 7440-36-0 E420 0.0001 mg/L 0.05 mg/L ----12080.0103

Arsenic, total 7440-38-2 E420 0.0001 mg/L 0.05 mg/L ----12080.0107

Barium, total 7440-39-3 E420 0.0001 mg/L 0.012 mg/L ----12080.0105

Beryllium, total 7440-41-7 E420 0.00002 mg/L 0.005 mg/L ----12080.0103

Bismuth, total 7440-69-9 E420 0.00005 mg/L 0.05 mg/L ----12080.0102

Boron, total 7440-42-8 E420 0.01 mg/L 0.05 mg/L ----12080.093.9

Cadmium, total 7440-43-9 E420 0.000005 mg/L 0.005 mg/L ----12080.0101

Calcium, total 7440-70-2 E420 0.05 mg/L 2.5 mg/L ----12080.0104

Cesium, total 7440-46-2 E420 0.00001 mg/L 0.002 mg/L ----12080.0107

Chromium, total 7440-47-3 E420 0.0005 mg/L 0.012 mg/L ----12080.097.4

Cobalt, total 7440-48-4 E420 0.0001 mg/L 0.012 mg/L ----12080.095.4

Copper, total 7440-50-8 E420 0.0005 mg/L 0.012 mg/L ----12080.094.3

Iron, total 7439-89-6 E420 0.01 mg/L 0.05 mg/L ----12080.096.2

Lead, total 7439-92-1 E420 0.00005 mg/L 0.025 mg/L ----12080.0105

Lithium, total 7439-93-2 E420 0.001 mg/L 0.012 mg/L ----12080.0101

Magnesium, total 7439-95-4 E420 0.005 mg/L 2.5 mg/L ----12080.0105

Manganese, total 7439-96-5 E420 0.0001 mg/L 0.012 mg/L ----12080.0101

Molybdenum, total 7439-98-7 E420 0.00005 mg/L 0.012 mg/L ----12080.0101

Nickel, total 7440-02-0 E420 0.0005 mg/L 0.025 mg/L ----12080.094.3

Phosphorus, total 7723-14-0 E420 0.05 mg/L 0.5 mg/L ----12080.0107

Potassium, total 7440-09-7 E420 0.05 mg/L 2.5 mg/L ----12080.0100

Rubidium, total 7440-17-7 E420 0.0002 mg/L 0.005 mg/L ----12080.0104

Selenium, total 7782-49-2 E420 0.00005 mg/L 0.05 mg/L ----12080.096.5

Silicon, total 7440-21-3 E420 0.1 mg/L 0.5 mg/L ----12080.0104

Silver, total 7440-22-4 E420 0.00001 mg/L 0.005 mg/L ----12080.093.6

Sodium, total 7440-23-5 E420 0.05 mg/L 2.5 mg/L ----12080.0101

Strontium, total 7440-24-6 E420 0.0002 mg/L 0.012 mg/L ----12080.0103

Sulfur, total 7704-34-9 E420 0.5 mg/L 2.5 mg/L ----12080.096.0

Tellurium, total 13494-80-9 E420 0.0002 mg/L 0.005 mg/L ----12080.0106

Thallium, total 7440-28-0 E420 0.00001 mg/L 0.05 mg/L ----12080.0104

Thorium, total 7440-29-1 E420 0.0001 mg/L 0.005 mg/L ----12080.0106

Tin, total 7440-31-5 E420 0.0001 mg/L 0.025 mg/L ----12080.0102

Titanium, total 7440-32-6 E420 0.0003 mg/L 0.012 mg/L ----12080.094.0

Tungsten, total 7440-33-7 E420 0.0001 mg/L 0.005 mg/L ----12080.0100

Uranium, total 7440-61-1 E420 0.00001 mg/L 0 mg/L ----12080.0111
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1736622)  - continued
Vanadium, total 7440-62-2 E420 0.0005 mg/L 0.025 mg/L ----12080.099.0

Zinc, total 7440-66-6 E420 0.003 mg/L 0.025 mg/L ----12080.097.6

Zirconium, total 7440-67-7 E420 0.0002 mg/L 0.005 mg/L ----12080.098.2
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1738238)

Anonymous WT2431829-004 7664-41-7 E298Ammonia, total (as N) 0.1 mg/L 12575.0105 ----0.105 mg/L

Anions and Nutrients  (QCLot: 1740095)

Anonymous WT2432000-001 16984-48-8 E235.FFluoride 1 mg/L 12575.0102 ----1.02 mg/L

Anions and Nutrients  (QCLot: 1740096)

Anonymous WT2432000-001 14797-55-8 E235.NO3Nitrate (as N) 2.5 mg/L 12575.0100 ----2.50 mg/L

Anions and Nutrients  (QCLot: 1740097)

Anonymous WT2432000-001 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.097.5 ----0.488 mg/L

Anions and Nutrients  (QCLot: 1740098)

Anonymous WT2432000-001 16887-00-6 E235.ClChloride 100 mg/L 12575.099.4 ----99.4 mg/L

Anions and Nutrients  (QCLot: 1740099)

Anonymous WT2432000-001 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.099.9 ----99.9 mg/L

Anions and Nutrients  (QCLot: 1740105)

1622 WT2432004-002 14265-44-2 E378-UPhosphate, ortho-, dissolved (as P) 0.02 mg/L 13070.092.1 ----0.0180 mg/L

Anions and Nutrients  (QCLot: 1745335)

Anonymous WT2431829-005 7664-41-7 E298Ammonia, total (as N) 0.1 mg/L 12575.0104 ----0.104 mg/L

Total Metals  (QCLot: 1736622)

Anonymous VA24C8367-002 7429-90-5 E420Aluminum, total 0.1 mg/L 13070.0102 ----0.102 mg/L

7440-36-0 E420Antimony, total 0.05 mg/L 13070.0108 ----0.0539 mg/L

7440-38-2 E420Arsenic, total 0.05 mg/L 13070.0107 ----0.0535 mg/L

7440-39-3 E420Barium, total ---- 13070.0ND ----ND mg/L

7440-41-7 E420Beryllium, total 0.005 mg/L 13070.0102 ----0.00513 mg/L

7440-69-9 E420Bismuth, total 0.05 mg/L 13070.099.9 ----0.0500 mg/L

7440-42-8 E420Boron, total 0.05 mg/L 13070.096.3 ----0.048 mg/L

7440-43-9 E420Cadmium, total 0.005 mg/L 13070.0102 ----0.00509 mg/L

7440-70-2 E420Calcium, total ---- 13070.0ND ----ND mg/L

7440-46-2 E420Cesium, total 0.002 mg/L 13070.0111 ----0.00277 mg/L

7440-47-3 E420Chromium, total 0.012 mg/L 13070.096.2 ----0.0120 mg/L

7440-48-4 E420Cobalt, total 0.012 mg/L 13070.093.5 ----0.0117 mg/L

7440-50-8 E420Copper, total 0.012 mg/L 13070.092.6 ----0.0116 mg/L

7439-89-6 E420Iron, total ---- 13070.0ND ----ND mg/L

7439-92-1 E420Lead, total 0.025 mg/L 13070.0102 ----0.0256 mg/L

7439-93-2 E420Lithium, total 0.012 mg/L 13070.0104 ----0.0130 mg/L

7439-95-4 E420Magnesium, total ---- 13070.0ND ----ND mg/L

7439-96-5 E420Manganese, total ---- 13070.0ND ----ND mg/L

7439-98-7 E420Molybdenum, total 0.012 mg/L 13070.0104 ----0.0129 mg/L
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 1736622)  - continued

Anonymous VA24C8367-002 7440-02-0 E420Nickel, total 0.025 mg/L 13070.091.6 ----0.0229 mg/L

7723-14-0 E420Phosphorus, total 0.5 mg/L 13070.0106 ----0.529 mg/L

7440-09-7 E420Potassium, total 2.5 mg/L 13070.0103 ----2.58 mg/L

7440-17-7 E420Rubidium, total 0.005 mg/L 13070.0104 ----0.00519 mg/L

7782-49-2 E420Selenium, total 0.05 mg/L 13070.098.0 ----0.0490 mg/L

7440-21-3 E420Silicon, total ---- 13070.0ND ----ND mg/L

7440-22-4 E420Silver, total 0.005 mg/L 13070.092.9 ----0.00464 mg/L

7440-23-5 E420Sodium, total ---- 13070.0ND ----ND mg/L

7440-24-6 E420Strontium, total ---- 13070.0ND ----ND mg/L

7704-34-9 E420Sulfur, total ---- 13070.0ND ----ND mg/L

13494-80-9 E420Tellurium, total 0.005 mg/L 13070.0102 ----0.00508 mg/L

7440-28-0 E420Thallium, total 0.05 mg/L 13070.0101 ----0.0504 mg/L

7440-29-1 E420Thorium, total 0.005 mg/L 13070.0108 ----0.00540 mg/L

7440-31-5 E420Tin, total 0.025 mg/L 13070.0103 ----0.0259 mg/L

7440-32-6 E420Titanium, total 0.012 mg/L 13070.0100 ----0.0126 mg/L

7440-33-7 E420Tungsten, total 0.005 mg/L 13070.0103 ----0.00514 mg/L

7440-61-1 E420Uranium, total ---- 13070.0ND ----ND mg/L

7440-62-2 E420Vanadium, total 0.025 mg/L 13070.099.0 ----0.0248 mg/L

7440-66-6 E420Zinc, total 0.025 mg/L 13070.093.8 ----0.0234 mg/L

7440-67-7 E420Zirconium, total 0.005 mg/L 13070.0101 ----0.00503 mg/L
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:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

: :Contact Yaroslav Chudin Andrew MartinAccount Manager

:: AddressAddress 311 Victoria St. N.

Kitchener ON Canada N2H 5E1

60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

:: TelephoneTelephone 519 742 8979 +1 519 886 6910

:Project 1650 Well Inventory (PART 2) Date Samples Received : 29-Oct-2024 16:10

:PO ---- Date Analysis Commenced : 30-Oct-2024

:C-O-C number 20-956203 Issue Date : 06-Nov-2024 15:21

Sampler : R.S

Site : ----

Quote number : 2024 SOA

No. of samples received 3:

: 3No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Guideline Comparison

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality 

Review and Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Greg Pokocky Manager - Inorganics Inorganics, Waterloo, Ontario

Greg Pokocky Manager - Inorganics Metals, Waterloo, Ontario
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Summary of Guideline Breaches by Sample

LimitResultCategoryGuidelineAnalyte SummaryAnalyteSampleID/Client ID Matrix

144 (INDOOR FAUCET) 429 mg/LWater Hardness levels between 80 and 100 mg/L (as CaCO3) 

provide acceptable balance between corrosion and 

incrustation; where a water softener is used, a separate 

unsoftened supply for cooking and drinking purposes is 

recommended.

80-100 mg/LAO/OGONDWSHardness (as CaCO3), dissolved

2477 (OUTDOOR FAUCET) 349 mg/LWater Hardness levels between 80 and 100 mg/L (as CaCO3) 

provide acceptable balance between corrosion and 

incrustation; where a water softener is used, a separate 

unsoftened supply for cooking and drinking purposes is 

recommended.

80-100 mg/LAO/OGONDWSHardness (as CaCO3), dissolved

0.0835 mg/LWater Based on taste and staining of laundry and plumbing 

fixtures.

0.05 mg/LAO/OGONDWSManganese, total

95 (OUTDOOR FAUCET) 50.0 CUWater May interfere with disinfection; removal is important to 

ensure effective treatment.

5 CUAO/OGONDWSColour, apparent

646 mg/LWater Hardness levels between 80 and 100 mg/L (as CaCO3) 

provide acceptable balance between corrosion and 

incrustation; where a water softener is used, a separate 

unsoftened supply for cooking and drinking purposes is 

recommended.

80-100 mg/LAO/OGONDWSHardness (as CaCO3), dissolved

722 mg/LWater Based on taste; TDS above 500 mg/L results in excessive 

scaling in water pipes, water heaters, boilers and 

appliances; TDS is composed of calcium, magnesium, 

sodium, potassium, carbonate, bicarbonate, chloride, 

sulphate and nitrate.

500 mg/LAO/OGONDWSSolids, total dissolved [TDS]

11.1 NTUWater Filtration systems should be designed and operated to 

reduce turbidity levels as low as reasonably achievable 

and strive to achieve a treated water turbidity target from 

individual filters of less than 0.1 NTU. Particles can 

harbour microorganisms, protecting them from 

disinfection, and can entrap heavy metals and biocides; 

elevated or fluctuating turbidity in filtered water can 

indicate a problem with the water treatment process and a 

potential increased risk of pathogens in treated water.

5 NTUAO/OGONDWSTurbidity

304 mg/LWater Based on taste and potential for corrosion in the 

distribution system.

250 mg/LAO/OGONDWSChloride

0.435 mg/LWater Based on taste and staining of laundry and plumbing 

fixtures.

0.05 mg/LAO/OGONDWSManganese, total

63.8 mg/LWater Based on taste; where a sodium-based water softener is 

used, a separate unsoftened supply for cooking and 

drinking purposes is recommended.

20 mg/LMACONDWSSodium, total
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE.  Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries.  Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with Quality Review and Sample 

Receipt Notification.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for 

processing purposes.

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to fitness for a particular purpose, or non -infringement. ALS 

assumes no responsibility for errors or omissions in the information. Guidelines are not adjusted for the hardness, pH or temperature of the sample (the most conservative values are used).  

Measurement uncertainty is not applied to test results prior to comparison with specified criteria values.

LOR: Limit of Reporting (detection limit).Key :

DescriptionUnit

µS/cm microsiemens per centimetre

CU colour units (1 cu = 1 mg/l pt)

mg/L milligrams per litre

NTU nephelometric turbidity units

pH units pH units

>: greater than.

<: less than.

Red shading is applied where the result or the LOR is greater than the Guideline Upper Limit (or lower than the Guideline Lower Limit, if applicable).

For drinking water samples, Red shading is applied where the result for E.coli, fecal or total coliforms is greater than or equal to the Guideline Upper Limit.

Workorder Comments

Amendment (06/11/2024): This report has been amended to include requested guideline(s). All analysis results are as per the previous report.

Qualifiers

Qualifier Description

Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical 

Conductivity.

DLDS

Detection Limit Raised: Unknown interference generated an apparent false positive 

test result.

DLUI
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Analytical Results Evaluation

--------95 (OUTDOOR 

FAUCET)

2477 

(OUTDOOR 

FAUCET)

144 (INDOOR 

FAUCET)

Client sample ID

Matrix: Water

---- ----

--------29-Oct-2024 

14:30

29-Oct-2024 

14:00

29-Oct-2024 

13:30

Sampling date/time ---- ----

Sub-Matrix Water Water Water ---- ---- ---- ----

----------------WT2432294-003WT2432294-002WT2432294-001UnitAnalyte CAS Number -------- --------Method/Lab

Physical Tests

Alkalinity, total (as CaCO3)Alkalinity, total (as CaCO3) ---- 328 236 ---- ---- ---- ----292mg/LE290/WT

CU----Colour, apparent <2.0 <2.0 50.0 ---- ---- ---- ----E330/WT

Conductivity ---- 818 716 ---- ---- ---- ----1630µS/cmE100/WT

pH units----pH 8.22 8.37 8.15 ---- ---- ---- ----E108/WT

436 722Solids, total dissolved [TDS] 400Solids, total dissolved [TDS]
DLDS DLDS DLDS

---- ---- ---- ---- ----mg/LE162/WT

NTU----Turbidity <0.10 <0.10 11.1 ---- ---- ---- ----E121/WT

Hardness (as CaCO3), dissolved ---- 429 349 ---- ---- ---- ----646mg/LEC100/WT

Anions and Nutrients

mg/L7664-41-7Ammonia, total (as N) <0.0050 0.101 0.0746 ---- ---- ---- ----E298/WT

304ChlorideChloride
DLDS

16887-00-6 17.6 16.0 ---- ---- ---- ----mg/LE235.Cl/WT

0.139mg/L16984-48-8Fluoride 0.078 0.456 ---- ---- ---- ----
DLDS

E235.F/WT

<0.100Nitrate (as N)Nitrate (as N)
DLDS

14797-55-8 4.70 0.453 ---- ---- ---- ----mg/LE235.NO3/WT

<0.050mg/L14797-65-0Nitrite (as N) <0.010 <0.010 ---- ---- ---- ----
DLDS

E235.NO2/WT

Phosphate, ortho-, dissolved (as P)Phosphate, ortho-, dissolved (as P) 14265-44-2 0.0017 0.0042 ---- ---- ---- ----<0.0010mg/LE378-U/WT

59.0mg/L14808-79-8Sulfate (as SO4) 72.1 117 ---- ---- ---- ----
DLDS

E235.SO4/WT

Total Metals

Aluminum, totalAluminum, total 7429-90-5 <0.0030 <0.0030 ---- ---- ---- ----0.0072mg/LE420/WT

mg/L7440-36-0Antimony, total <0.00010 <0.00010 <0.00010 ---- ---- ---- ----E420/WT

Arsenic, totalArsenic, total 7440-38-2 0.00029 0.00063 ---- ---- ---- ----0.00025mg/LE420/WT

mg/L7440-39-3Barium, total 0.0548 0.0628 0.163 ---- ---- ---- ----E420/WT

Beryllium, totalBeryllium, total 7440-41-7 <0.000020 <0.000020 ---- ---- ---- ----<0.000020mg/LE420/WT

mg/L7440-69-9Bismuth, total <0.000050 <0.000050 <0.000050 ---- ---- ---- ----E420/WT

Boron, totalBoron, total 7440-42-8 0.012 0.054 ---- ---- ---- ----0.041mg/LE420/WT

mg/L7440-43-9Cadmium, total <0.0000050 <0.0000050 <0.0000050 ---- ---- ---- ----E420/WT

Calcium, totalCalcium, total 7440-70-2 107 93.4 ---- ---- ---- ----153mg/LE420/WT

mg/L7440-46-2Cesium, total <0.000010 <0.000010 <0.000010 ---- ---- ---- ----E420/WT

Chromium, totalChromium, total 7440-47-3 <0.00050 <0.00050 ---- ---- ---- ----<0.00050mg/LE420/WT
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Analytical Results Evaluation

--------95 (OUTDOOR 

FAUCET)

2477 

(OUTDOOR 

FAUCET)

144 (INDOOR 

FAUCET)

Client sample ID

Matrix: Water

---- ----

--------29-Oct-2024 

14:30

29-Oct-2024 

14:00

29-Oct-2024 

13:30

Sampling date/time ---- ----

Sub-Matrix Water Water Water ---- ---- ---- ----

----------------WT2432294-003WT2432294-002WT2432294-001UnitAnalyte CAS Number -------- --------Method/Lab

Total Metals

mg/L7440-48-4Cobalt, total <0.00010 <0.00010 0.00013 ---- ---- ---- ----E420/WT

Copper, totalCopper, total 7440-50-8 0.0197 0.00251 ---- ---- ---- ----0.00623mg/LE420/WT

mg/L7439-89-6Iron, total <0.010 <0.010 0.250 ---- ---- ---- ----E420/WT

Lead, totalLead, total 7439-92-1 0.000628 0.000113 ---- ---- ---- ----0.000581mg/LE420/WT

mg/L7439-93-2Lithium, total 0.0044 0.0076 0.0085 ---- ---- ---- ----E420/WT

Magnesium, totalMagnesium, total 7439-95-4 35.9 27.0 ---- ---- ---- ----60.0mg/LE420/WT

mg/L7439-96-5Manganese, total <0.00010 0.0835 0.435 ---- ---- ---- ----E420/WT

Molybdenum, totalMolybdenum, total 7439-98-7 0.000249 0.00159 ---- ---- ---- ----0.000754mg/LE420/WT

mg/L7440-02-0Nickel, total 0.00087 <0.00050 0.00076 ---- ---- ---- ----E420/WT

Phosphorus, totalPhosphorus, total 7723-14-0 <0.050 <0.050 ---- ---- ---- ----<0.050mg/LE420/WT

mg/L7440-09-7Potassium, total 1.03 1.35 1.88 ---- ---- ---- ----E420/WT

Rubidium, totalRubidium, total 7440-17-7 0.00034 <0.00020 ---- ---- ---- ----0.00063mg/LE420/WT

mg/L7782-49-2Selenium, total 0.000175 <0.000050 <0.000050 ---- ---- ---- ----E420/WT

Silicon, totalSilicon, total 7440-21-3 6.68 7.87 ---- ---- ---- ----8.56mg/LE420/WT

mg/L7440-22-4Silver, total <0.000010 <0.000010 <0.000010 ---- ---- ---- ----E420/WT

Sodium, totalSodium, total 7440-23-5 7.24 11.6 ---- ---- ---- ----63.8mg/LE420/WT

mg/L7440-24-6Strontium, total 0.362 1.92 1.43 ---- ---- ---- ----E420/WT

Sulfur, totalSulfur, total 7704-34-9 24.4 40.2 ---- ---- ---- ----20.2mg/LE420/WT

mg/L13494-80-9Tellurium, total <0.00020 0.00028 0.00020 ---- ---- ---- ----E420/WT

Thallium, totalThallium, total 7440-28-0 <0.000010 <0.000010 ---- ---- ---- ----<0.000010mg/LE420/WT

mg/L7440-29-1Thorium, total <0.00010 <0.00010 <0.00010 ---- ---- ---- ----E420/WT

Tin, totalTin, total 7440-31-5 <0.00010 <0.00010 ---- ---- ---- ----0.00034mg/LE420/WT

<0.00040mg/L7440-32-6Titanium, total <0.00030 <0.00030 ---- ---- ---- ----
DLUI

E420/WT

Tungsten, totalTungsten, total 7440-33-7 <0.00010 <0.00010 ---- ---- ---- ----<0.00010mg/LE420/WT

mg/L7440-61-1Uranium, total 0.000670 0.000404 0.000999 ---- ---- ---- ----E420/WT

Vanadium, totalVanadium, total 7440-62-2 <0.00050 <0.00050 ---- ---- ---- ----<0.00050mg/LE420/WT

mg/L7440-66-6Zinc, total 0.0378 0.0208 0.0094 ---- ---- ---- ----E420/WT

Zirconium, totalZirconium, total 7440-67-7 <0.00020 <0.00020 ---- ---- ---- ----<0.00020mg/LE420/WT
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Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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Summary of Guideline Limits

ONDWS

MAC

ONDWS

AO/OG

UnitAnalyte CAS Number

Physical Tests

Alkalinity, total (as CaCO3) ---- mg/L 30 - 500 mg/L --

--5 CUCU----Colour, apparent

Conductivity ---- µS/cm -- --

--80 - 100 mg/Lmg/L----Hardness (as CaCO3), dissolved

pH ---- pH units 6.5 - 8.5 pH 

units

--

--500 mg/Lmg/L----Solids, total dissolved [TDS]

Turbidity ---- NTU 5 NTU --

Anions and Nutrients

----mg/L7664-41-7Ammonia, total (as N)

Chloride 16887-00-6 mg/L 250 mg/L --

1.5 mg/L--mg/L16984-48-8Fluoride

Nitrate (as N) 14797-55-8 mg/L -- 10 mg/L

1 mg/L--mg/L14797-65-0Nitrite (as N)

Phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L -- --

--500 mg/Lmg/L14808-79-8Sulfate (as SO4)

Total Metals

Aluminum, total 7429-90-5 mg/L 0.1 mg/L --

0.006 mg/L--mg/L7440-36-0Antimony, total

Arsenic, total 7440-38-2 mg/L -- 0.01 mg/L

1 mg/L--mg/L7440-39-3Barium, total

Beryllium, total 7440-41-7 mg/L -- --

----mg/L7440-69-9Bismuth, total

Boron, total 7440-42-8 mg/L -- 5 mg/L

0.005 mg/L--mg/L7440-43-9Cadmium, total

Calcium, total 7440-70-2 mg/L -- --

----mg/L7440-46-2Cesium, total

Chromium, total 7440-47-3 mg/L -- 0.05 mg/L

----mg/L7440-48-4Cobalt, total

Copper, total 7440-50-8 mg/L 1 mg/L --

--0.3 mg/Lmg/L7439-89-6Iron, total

Lead, total 7439-92-1 mg/L -- 0.01 mg/L

----mg/L7439-93-2Lithium, total

Magnesium, total 7439-95-4 mg/L -- --

--0.05 mg/Lmg/L7439-96-5Manganese, total

Molybdenum, total 7439-98-7 mg/L -- --

----mg/L7440-02-0Nickel, total
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ONDWS

MAC

ONDWS

AO/OG

UnitAnalyte CAS Number

Total Metals - Continued

Phosphorus, total 7723-14-0 mg/L -- --

----mg/L7440-09-7Potassium, total

Rubidium, total 7440-17-7 mg/L -- --

0.05 mg/L--mg/L7782-49-2Selenium, total

Silicon, total 7440-21-3 mg/L -- --

----mg/L7440-22-4Silver, total

Sodium, total 7440-23-5 mg/L 200 mg/L 20 mg/L

----mg/L7440-24-6Strontium, total

Sulfur, total 7704-34-9 mg/L -- --

----mg/L13494-80-9Tellurium, total

Thallium, total 7440-28-0 mg/L -- --

----mg/L7440-29-1Thorium, total

Tin, total 7440-31-5 mg/L -- --

----mg/L7440-32-6Titanium, total

Tungsten, total 7440-33-7 mg/L -- --

0.02 mg/L--mg/L7440-61-1Uranium, total

Vanadium, total 7440-62-2 mg/L -- --

--5 mg/Lmg/L7440-66-6Zinc, total

Zirconium, total 7440-67-7 mg/L -- --

Please refer to the General Comments section for an explanation of any qualifiers detected.

Key:

ONDWS Ontario Drinking Water Regulation (JAN, 2020)

AO/OG Aesthetic Objective/Operational Guideline (2006)

MAC Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2020)



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :WT2432294 Page : 1 of 12

:Amendment 1

:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

: Yaroslav Chudin Account Manager : Andrew MartinContact

Address : 311 Victoria St. N.

Kitchener ON Canada N2H 5E1

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

Telephone : +1 519 886 6910Telephone : 519 742 8979

:Project 1650 Well Inventory (PART 2) Date Samples Received : 29-Oct-2024 16:10

Issue Date : 06-Nov-2024 14:14----PO :

C-O-C number 20-956203:

R.S:Sampler

:Site ----

Quote number : 2024 SOA

No. of samples received :3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Laboratory Control Sample (LCS) outliers occur

l  Method Blank value outliers occur - please see following pages for full details.
l  Duplicate outliers occur - please see following pages for full details.

l  Matrix Spike outliers occur - please see following pages for full details.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Outliers : Quality Control Samples
Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes

Matrix: Water

Analyte Group Laboratory sample ID Client/Ref Sample ID Analyte CAS Number Method Result Limits Comment

Method Blank (MB) Values 

QC-1741548-001 7439-95-4Magnesium, total---- Blank result exceeds 

permitted value

0.005 mg/L0.0212 

mg/L

Total Metals E420 B

QC-1741548-001 7439-98-7Molybdenum, total---- Blank result exceeds 

permitted value

0.00005 mg/L0.000230 

mg/L

Total Metals E420 B

QC-1741548-001 7440-22-4Silver, total---- Blank result exceeds 

permitted value

0.00001 mg/L0.000011 

mg/L

Total Metals E420 B

Result Qualifiers
DescriptionQualifier

BMethod Blank exceeds ALS DQO. Associated sample results which are < Limit of Reporting or > 5 

times blank level are considered reliable.

Method Blank exceeds ALS DQO. Associated sample results which are < Limit of Reporting or > 5 times 

blank level are considered reliable.

Duplicate (DUP) RPDs 

7440-50-8Copper, totalAnonymous Duplicate RPD does not 

meet the DQO for this test.

20%23.0 %Total Metals E420 DUP-HAnonymous

Result Qualifiers
DescriptionQualifier

DUP-HDuplicate results outside ALS DQO, due to sample heterogeneity.Duplicate results outside ALS DQO, due to sample heterogeneity.

Matrix Spike (MS) Recoveries 

7440-29-1Thorium, totalAnonymous Recovery less than lower 

data quality objective

70.0-130%51.1 %Total Metals E420 KAnonymous

7440-67-7Zirconium, totalAnonymous Recovery less than lower 

data quality objective

70.0-130%42.5 %Total Metals E420 KAnonymous

Result Qualifiers
DescriptionQualifier

KMatrix Spike recovery outside ALS DQO due to sample matrix effects.Matrix Spike recovery outside ALS DQO due to sample matrix effects.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202430-Oct-202429-Oct-2024E298 28 

days

1 days 28 days 3 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202430-Oct-202429-Oct-2024E298 28 

days

1 days 28 days 3 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202430-Oct-202429-Oct-2024E298 28 

days

1 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.Cl 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.Cl 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.Cl 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E378-U 7 days 2 days 7 days 3 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E378-U 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Dissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L)

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E378-U 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.F 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.F 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.F 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.NO3 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.NO3 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.NO3 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.NO2 7 days 2 days 7 days 3 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.NO2 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.NO2 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.SO4 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.SO4 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E235.SO4 28 

days

2 days 28 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E290 14 

days

2 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E290 14 

days

2 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E290 14 

days

2 days 14 days 3 daysü ü

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 04-Nov-2024----29-Oct-2024E330 ---- ---- 48 hrs 137 hrs û

EHT
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

144 (INDOOR FAUCET) 04-Nov-2024----29-Oct-2024E330 ---- ---- 48 hrs 138 hrs û

EHT

Physical Tests : Colour (Apparent) by Spectrometer

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 04-Nov-2024----29-Oct-2024E330 ---- ---- 48 hrs 138 hrs û

EHT

Physical Tests : Conductivity in Water

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E100 28 

days

2 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E100 28 

days

2 days 28 days 3 daysü ü

Physical Tests : Conductivity in Water

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E100 28 

days

2 days 28 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

144 (INDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E108 14 

days

2 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E108 14 

days

2 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 01-Nov-202431-Oct-202429-Oct-2024E108 14 

days

2 days 14 days 3 daysü ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

144 (INDOOR FAUCET) 31-Oct-2024----29-Oct-2024E162 ---- ---- 7 days 2 days ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 31-Oct-2024----29-Oct-2024E162 ---- ---- 7 days 2 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 31-Oct-2024----29-Oct-2024E162 ---- ---- 7 days 2 days ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

95 (OUTDOOR FAUCET) 31-Oct-2024----29-Oct-2024E121 ---- ---- 48 hrs 43 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

144 (INDOOR FAUCET) 31-Oct-2024----29-Oct-2024E121 ---- ---- 48 hrs 44 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

2477 (OUTDOOR FAUCET) 31-Oct-2024----29-Oct-2024E121 ---- ---- 48 hrs 44 hrs ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

144 (INDOOR FAUCET) 31-Oct-202431-Oct-202429-Oct-2024E420 180 

days

2 days 180 

days

2 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

2477 (OUTDOOR FAUCET) 31-Oct-202431-Oct-202429-Oct-2024E420 180 

days

2 days 180 

days

2 daysü ü

Total Metals : Total Metals in Water by CRC ICPMS

HDPE total (nitric acid)

95 (OUTDOOR FAUCET) 31-Oct-202431-Oct-202429-Oct-2024E420 180 

days

2 days 180 

days

2 daysü ü

Legend & Qualifier Definitions

EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 13 üAlkalinity Species by Titration E290 1741866 5.07.6

1 20 üAmmonia by Fluorescence E298 1741292 5.05.0

1 19 üChloride in Water by IC E235.Cl 1741872 5.05.2

1 20 üColour (Apparent) by Spectrometer E330 1747905 5.05.0

1 14 üConductivity in Water E100 1741864 5.07.1

1 12 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1741873 5.08.3

1 14 üFluoride in Water by IC E235.F 1741868 5.07.1

1 19 üNitrate in Water by IC E235.NO3 1741869 5.05.2

1 19 üNitrite in Water by IC E235.NO2 1741870 5.05.2

1 19 üpH by Meter E108 1741865 5.05.2

1 16 üSulfate in Water by IC E235.SO4 1741871 5.06.2

1 20 üTDS by Gravimetry E162 1742983 5.05.0

1 20 üTotal Metals in Water by CRC ICPMS E420 1741548 5.05.0

1 19 üTurbidity by Nephelometry E121 1742181 5.05.2

Laboratory Control Samples (LCS)

1 13 üAlkalinity Species by Titration E290 1741866 5.07.6

1 20 üAmmonia by Fluorescence E298 1741292 5.05.0

1 19 üChloride in Water by IC E235.Cl 1741872 5.05.2

1 20 üColour (Apparent) by Spectrometer E330 1747905 5.05.0

1 14 üConductivity in Water E100 1741864 5.07.1

1 12 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1741873 5.08.3

1 14 üFluoride in Water by IC E235.F 1741868 5.07.1

1 19 üNitrate in Water by IC E235.NO3 1741869 5.05.2

1 19 üNitrite in Water by IC E235.NO2 1741870 5.05.2

1 19 üpH by Meter E108 1741865 5.05.2

1 16 üSulfate in Water by IC E235.SO4 1741871 5.06.2

1 20 üTDS by Gravimetry E162 1742983 5.05.0

1 20 üTotal Metals in Water by CRC ICPMS E420 1741548 5.05.0

1 19 üTurbidity by Nephelometry E121 1742181 5.05.2

Method Blanks (MB)

1 13 üAlkalinity Species by Titration E290 1741866 5.07.6

1 20 üAmmonia by Fluorescence E298 1741292 5.05.0

1 19 üChloride in Water by IC E235.Cl 1741872 5.05.2

1 20 üColour (Apparent) by Spectrometer E330 1747905 5.05.0

1 14 üConductivity in Water E100 1741864 5.07.1
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Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Method Blanks (MB) - Continued

1 12 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1741873 5.08.3

1 14 üFluoride in Water by IC E235.F 1741868 5.07.1

1 19 üNitrate in Water by IC E235.NO3 1741869 5.05.2

1 19 üNitrite in Water by IC E235.NO2 1741870 5.05.2

1 16 üSulfate in Water by IC E235.SO4 1741871 5.06.2

1 20 üTDS by Gravimetry E162 1742983 5.05.0

2 20 üTotal Metals in Water by CRC ICPMS E420 1741548 5.010.0

1 19 üTurbidity by Nephelometry E121 1742181 5.05.2

Matrix Spikes (MS)

1 20 üAmmonia by Fluorescence E298 1741292 5.05.0

1 19 üChloride in Water by IC E235.Cl 1741872 5.05.2

1 12 üDissolved Orthophosphate by Colourimetry (Ultra Trace Level 0.001 mg/L) E378-U 1741873 5.08.3

1 14 üFluoride in Water by IC E235.F 1741868 5.07.1

1 19 üNitrate in Water by IC E235.NO3 1741869 5.05.2

1 19 üNitrite in Water by IC E235.NO2 1741870 5.05.2

1 16 üSulfate in Water by IC E235.SO4 1741871 5.06.2

1 20 üTotal Metals in Water by CRC ICPMS E420 1741548 5.05.0
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a water 

sample.  Conductivity measurements are temperature-compensated to 25°C.

Conductivity in Water E100 Water

ALS Environmental - 

Waterloo

APHA 2510 (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

ALS Environmental - 

Waterloo

APHA 4500-H (mod)

Turbidity is measured by the nephelometric method, by measuring the intensity of light 

scatter under defined conditions.

Turbidity by Nephelometry E121 Water

ALS Environmental - 

Waterloo

APHA 2130 B (mod)

Total Dissolved Solids (TDS) are determined by filtering a sample through a glass fibre 

filter, with evaporation of the filtrate at 180 ± 2°C for 16 hours or to constant weight, 

with gravimetric measurement of the residue.

TDS by Gravimetry E162 Water

ALS Environmental - 

Waterloo

APHA 2540 C (mod)

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

detection.

Chloride in Water by IC E235.Cl Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Fluoride in Water by IC E235.F Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Nitrite in Water by IC E235.NO2 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Nitrate in Water by IC E235.NO3 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

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

detection.

Sulfate in Water by IC E235.SO4 Water

ALS Environmental - 

Waterloo

EPA 300.1 (mod)

Total alkalinity is determined by potentiometric titration to a pH 4.5 endpoint. Bicarbonate, 

carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total 

alkalinity values.

Alkalinity Species by Titration E290 Water

ALS Environmental - 

Waterloo

APHA 2320 B (mod)
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Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

ALS Environmental - 

Waterloo

Method Fialab 100, 

2018

Colour (Apparent) is measured in an unfiltered sample spectrophotometrically using the 

single wavelength method. The colour contribution of settleable solids are not included 

in the result. This method is intended for potable waters.  

Colour measurements can be highly pH dependent, and apply to the pH of the sample as 

received (at time of testing), without pH adjustment.

Colour (Apparent) by Spectrometer E330 Water

ALS Environmental - 

Waterloo

APHA 2120 C (mod)

Dissolved Orthophosphate is determined colourimetrically on a sample that has been lab 

or field filtered through a 0.45 micron membrane filter. 

Field filtration is recommended to ensure test results represent conditions at time of 

sampling.

Dissolved Orthophosphate by Colourimetry 

(Ultra Trace Level 0.001 mg/L)

E378-U Water

ALS Environmental - 

Waterloo

APHA 4500-P F (mod)

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

Collision/Reaction Cell ICPMS.

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

by this method.

Total Metals in Water by CRC ICPMS E420 Water

ALS Environmental - 

Waterloo

EPA 200.2/6020B 

(mod)

“Hardness (as CaCO3), dissolved” is calculated from the sum of dissolved Calcium and 

Magnesium concentrations, expressed in CaCO3 equivalents.  “Total Hardness” refers 

to the sum of Calcium and Magnesium Hardness.  Hardness is normally or preferentially 

calculated from dissolved Calcium and Magnesium concentrations, because it is a 

property of water due to dissolved divalent cations.

Dissolved Hardness (Calculated) EC100 Water

ALS Environmental - 

Waterloo

APHA 2340B

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

ALS Environmental - 

Waterloo

Water samples are filtered (0.45 um), and preserved with HNO3.Dissolved Metals Water Filtration EP421 Water

ALS Environmental - 

Waterloo

APHA 3030B
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:1Amendment

:: LaboratoryClient ALS Environmental - WaterlooChung and Vander Doelen Engineering Ltd.

:Contact Yaroslav Chudin : Andrew MartinAccount Manager

:Address 311 Victoria St. N. 

Kitchener ON Canada N2H 5E1 

Address : 60 Northland Road, Unit 1

Waterloo, Ontario Canada N2V 2B8

::Telephone +1 519 886 6910:Telephone519 742 8979

:Project 1650 Well Inventory (PART 2) Date Samples Received : 29-Oct-2024 16:10

:PO ---- Date Analysis Commenced : 30-Oct-2024

:C-O-C number 20-956203 Issue Date : 06-Nov-2024 14:15

Sampler : R.S

Site : ----

Quote number : 2024 SOA

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Greg Pokocky Manager - Inorganics Waterloo Inorganics, Waterloo, Ontario

Greg Pokocky Manager - Inorganics Waterloo Metals, Waterloo, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include 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 predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1741864)

Conductivity ---- µS/cm 754 755 0.132% 10%Anonymous WT2432284-001 E100 ----2.0

Physical Tests  (QC Lot: 1741865)

pH ---- pH units 7.90 7.87 0.380% 4%Anonymous WT2432284-001 E108 ----0.10

Physical Tests  (QC Lot: 1741866)

Alkalinity, total (as CaCO3) ---- mg/L 136 136 0.177% 20%Anonymous WT2432284-001 E290 ----2.0

Physical Tests  (QC Lot: 1742181)

Turbidity ---- NTU 21.5 21.5 0.00% 15%Anonymous WT2432224-001 E121 ----0.10

Physical Tests  (QC Lot: 1742983)

Solids, total dissolved [TDS] ---- mg/L 134 132 2 Diff <2x LORAnonymous WT2432000-001 E162 ----20

Physical Tests  (QC Lot: 1747905)

Colour, apparent ---- CU 422 387 8.70% 20%Anonymous HA2402722-001 E330 ----20.0

Anions and Nutrients  (QC Lot: 1741292)

Ammonia, total (as N) 7664-41-7 mg/L <0.0050 <0.0050 0 Diff <2x LORAnonymous VA24C8763-012 E298 ----0.0050

Anions and Nutrients  (QC Lot: 1741868)

Fluoride 16984-48-8 mg/L 0.314 0.311 0.865% 20%Anonymous WT2432262-001 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1741869)

Nitrate (as N) 14797-55-8 mg/L 1.79 1.80 0.324% 20%Anonymous WT2432262-001 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1741870)

Nitrite (as N) 14797-65-0 mg/L 0.014 0.014 0.0003 Diff <2x LORAnonymous WT2432262-001 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1741871)

Sulfate (as SO4) 14808-79-8 mg/L 58.0 57.9 0.162% 20%Anonymous WT2432262-001 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1741872)

Chloride 16887-00-6 mg/L 93.6 93.3 0.308% 20%Anonymous WT2432262-001 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1741873)

Phosphate, ortho-, dissolved (as P) 14265-44-2 mg/L <0.0010 <0.0010 0 Diff <2x LORAnonymous WT2432262-002 E378-U ----0.0010

Total Metals  (QC Lot: 1741548)

Aluminum, total 7429-90-5 mg/L 0.305 0.295 0.0100 Diff <2x LORAnonymous WT2432144-001 E420 ----0.0300

Antimony, total 7440-36-0 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Arsenic, total 7440-38-2 mg/L 0.00344 0.00254 0.00090 Diff <2x LORE420 ----0.00100

Barium, total 7440-39-3 mg/L 0.0320 0.0300 6.36% 20%E420 ----0.00100
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 1741548)  - continued

Beryllium, total 7440-41-7 mg/L <0.000200 <0.000200 0 Diff <2x LORAnonymous WT2432144-001 E420 ----0.000200

Bismuth, total 7440-69-9 mg/L 0.00251 0.00181 0.000704 Diff <2x LORE420 ----0.000500

Boron, total 7440-42-8 mg/L <0.100 <0.100 0 Diff <2x LORE420 ----0.100

Cadmium, total 7440-43-9 mg/L 0.0000550 <0.0000500 0.0000050 Diff <2x LORE420 ----0.0000500

Calcium, total 7440-70-2 mg/L 39.6 38.8 2.06% 20%E420 ----0.500

Cesium, total 7440-46-2 mg/L 0.000128 0.000106 0.000022 Diff <2x LORE420 ----0.000100

Chromium, total 7440-47-3 mg/L <0.00500 <0.00500 0 Diff <2x LORE420 ----0.00500

Cobalt, total 7440-48-4 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Copper, total 7440-50-8 mg/L 0.161 0.127 23.0% 20%E420 DUP-H0.00500

Iron, total 7439-89-6 mg/L 0.338 0.244 0.094 Diff <2x LORE420 ----0.100

Lead, total 7439-92-1 mg/L 0.000733 0.000501 0.000232 Diff <2x LORE420 ----0.000500

Lithium, total 7439-93-2 mg/L <0.0100 <0.0100 0 Diff <2x LORE420 ----0.0100

Magnesium, total 7439-95-4 mg/L 10.5 10.4 0.622% 20%E420 ----0.0500

Manganese, total 7439-96-5 mg/L 0.0286 0.0272 4.79% 20%E420 ----0.00100

Molybdenum, total 7439-98-7 mg/L 0.00290 0.00197 0.000929 Diff <2x LORE420 ----0.000500

Nickel, total 7440-02-0 mg/L 0.00519 <0.00500 0.00019 Diff <2x LORE420 ----0.00500

Phosphorus, total 7723-14-0 mg/L 9.76 9.51 2.59% 20%E420 ----0.500

Potassium, total 7440-09-7 mg/L 30.7 30.0 2.41% 20%E420 ----0.500

Rubidium, total 7440-17-7 mg/L 0.0178 0.0176 0.00020 Diff <2x LORE420 ----0.00200

Selenium, total 7782-49-2 mg/L <0.000500 <0.000500 0 Diff <2x LORE420 ----0.000500

Silicon, total 7440-21-3 mg/L 8.02 7.66 0.36 Diff <2x LORE420 ----1.00

Silver, total 7440-22-4 mg/L <0.000100 0.000120 0.000020 Diff <2x LORE420 ----0.000100

Sodium, total 7440-23-5 mg/L 165 165 0.129% 20%E420 ----0.500

Strontium, total 7440-24-6 mg/L 0.380 0.370 2.74% 20%E420 ----0.00200

Sulfur, total 7704-34-9 mg/L 21.0 19.7 1.32 Diff <2x LORE420 ----5.00

Tellurium, total 13494-80-9 mg/L <0.00200 <0.00200 0 Diff <2x LORE420 ----0.00200

Thallium, total 7440-28-0 mg/L <0.000100 <0.000100 0 Diff <2x LORE420 ----0.000100

Thorium, total 7440-29-1 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Tin, total 7440-31-5 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Titanium, total 7440-32-6 mg/L <0.0200 <0.0200 0 Diff <2x LORE420 ----0.0200

Tungsten, total 7440-33-7 mg/L <0.00100 <0.00100 0 Diff <2x LORE420 ----0.00100

Uranium, total 7440-61-1 mg/L 0.000878 0.000764 0.000114 Diff <2x LORE420 ----0.000100

Vanadium, total 7440-62-2 mg/L <0.00500 <0.00500 0 Diff <2x LORE420 ----0.00500

Zinc, total 7440-66-6 mg/L 0.0800 0.0535 0.0264 Diff <2x LORE420 ----0.0300
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Total Metals  (QC Lot: 1741548)  - continued

Zirconium, total 7440-67-7 mg/L <0.00200 <0.00200 0 Diff <2x LORAnonymous WT2432144-001 E420 ----0.00200

Qualifiers
Qualifier Description

DUP-H Duplicate results outside ALS DQO, due to sample heterogeneity.



6 of 13:Page

Work Order :

:Client

WT2432294 Amendment 1

Chung and Vander Doelen Engineering Ltd.

1650 Well Inventory (PART 2):Project

Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1741864)

Conductivity ---- E100 1 µS/cm 1.1 ----

Physical Tests  (QCLot: 1741866)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L <1.0 ----

Physical Tests  (QCLot: 1742181)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1742983)

Solids, total dissolved [TDS] ---- E162 10 mg/L <10 ----

Physical Tests  (QCLot: 1747905)

Colour, apparent ---- E330 2 CU <2.0 ----

Anions and Nutrients  (QCLot: 1741292)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 1741868)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1741869)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1741870)

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1741871)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1741872)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1741873)

Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L <0.0010 ----

Total Metals  (QCLot: 1741548)

Aluminum, total 7429-90-5 E420 0.003 mg/L <0.0030 ----

Antimony, total 7440-36-0 E420 0.0001 mg/L <0.00010 ----

Arsenic, total 7440-38-2 E420 0.0001 mg/L <0.00010 ----

Barium, total 7440-39-3 E420 0.0001 mg/L <0.00010 ----

Beryllium, total 7440-41-7 E420 0.00002 mg/L <0.000020 ----

Bismuth, total 7440-69-9 E420 0.00005 mg/L <0.000050 ----

Boron, total 7440-42-8 E420 0.01 mg/L <0.010 ----

Cadmium, total 7440-43-9 E420 0.000005 mg/L <0.0000050 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1741548)  - continued

Calcium, total 7440-70-2 E420 0.05 mg/L <0.050 ----

Cesium, total 7440-46-2 E420 0.00001 mg/L <0.000010 ----

Chromium, total 7440-47-3 E420 0.0005 mg/L <0.00050 ----

Cobalt, total 7440-48-4 E420 0.0001 mg/L <0.00010 ----

Copper, total 7440-50-8 E420 0.0005 mg/L <0.00050 ----

Iron, total 7439-89-6 E420 0.01 mg/L <0.010 ----

Lead, total 7439-92-1 E420 0.00005 mg/L <0.000050 ----

Lithium, total 7439-93-2 E420 0.001 mg/L <0.0010 ----

Magnesium, total 7439-95-4 E420 0.005 mg/L # 0.0212 B

Manganese, total 7439-96-5 E420 0.0001 mg/L <0.00010 ----

Molybdenum, total 7439-98-7 E420 0.00005 mg/L # 0.000230 B

Nickel, total 7440-02-0 E420 0.0005 mg/L <0.00050 ----

Phosphorus, total 7723-14-0 E420 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E420 0.05 mg/L <0.050 ----

Rubidium, total 7440-17-7 E420 0.0002 mg/L <0.00020 ----

Selenium, total 7782-49-2 E420 0.00005 mg/L <0.000050 ----

Silicon, total 7440-21-3 E420 0.1 mg/L <0.10 ----

Silver, total 7440-22-4 E420 0.00001 mg/L # 0.000011 B

Sodium, total 7440-23-5 E420 0.05 mg/L <0.050 ----

Strontium, total 7440-24-6 E420 0.0002 mg/L <0.00020 ----

Sulfur, total 7704-34-9 E420 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E420 0.0002 mg/L <0.00020 ----

Thallium, total 7440-28-0 E420 0.00001 mg/L <0.000010 ----

Thorium, total 7440-29-1 E420 0.0001 mg/L <0.00010 ----

Tin, total 7440-31-5 E420 0.0001 mg/L <0.00010 ----

Titanium, total 7440-32-6 E420 0.0003 mg/L <0.00030 ----

Tungsten, total 7440-33-7 E420 0.0001 mg/L <0.00010 ----

Uranium, total 7440-61-1 E420 0.00001 mg/L <0.000010 ----

Vanadium, total 7440-62-2 E420 0.0005 mg/L <0.00050 ----

Zinc, total 7440-66-6 E420 0.003 mg/L <0.0030 ----

Zirconium, total 7440-67-7 E420 0.0002 mg/L <0.00020 ----

Total Metals  (QCLot: 1744482)

Aluminum, total 7429-90-5 E420 0.003 mg/L <0.0030 ----

Antimony, total 7440-36-0 E420 0.0001 mg/L <0.00010 ----

Arsenic, total 7440-38-2 E420 0.0001 mg/L <0.00010 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1744482)  - continued

Barium, total 7440-39-3 E420 0.0001 mg/L <0.00010 ----

Beryllium, total 7440-41-7 E420 0.00002 mg/L <0.000020 ----

Bismuth, total 7440-69-9 E420 0.00005 mg/L <0.000050 ----

Boron, total 7440-42-8 E420 0.01 mg/L <0.010 ----

Cadmium, total 7440-43-9 E420 0.000005 mg/L <0.0000050 ----

Calcium, total 7440-70-2 E420 0.05 mg/L <0.050 ----

Cesium, total 7440-46-2 E420 0.00001 mg/L <0.000010 ----

Chromium, total 7440-47-3 E420 0.0005 mg/L <0.00050 ----

Cobalt, total 7440-48-4 E420 0.0001 mg/L <0.00010 ----

Copper, total 7440-50-8 E420 0.0005 mg/L <0.00050 ----

Iron, total 7439-89-6 E420 0.01 mg/L <0.010 ----

Lead, total 7439-92-1 E420 0.00005 mg/L <0.000050 ----

Lithium, total 7439-93-2 E420 0.001 mg/L <0.0010 ----

Magnesium, total 7439-95-4 E420 0.005 mg/L <0.0050 ----

Manganese, total 7439-96-5 E420 0.0001 mg/L <0.00010 ----

Molybdenum, total 7439-98-7 E420 0.00005 mg/L <0.000050 ----

Nickel, total 7440-02-0 E420 0.0005 mg/L <0.00050 ----

Phosphorus, total 7723-14-0 E420 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E420 0.05 mg/L <0.050 ----

Rubidium, total 7440-17-7 E420 0.0002 mg/L <0.00020 ----

Selenium, total 7782-49-2 E420 0.00005 mg/L <0.000050 ----

Silicon, total 7440-21-3 E420 0.1 mg/L <0.10 ----

Silver, total 7440-22-4 E420 0.00001 mg/L <0.000010 ----

Sodium, total 7440-23-5 E420 0.05 mg/L <0.050 ----

Strontium, total 7440-24-6 E420 0.0002 mg/L <0.00020 ----

Sulfur, total 7704-34-9 E420 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E420 0.0002 mg/L <0.00020 ----

Thallium, total 7440-28-0 E420 0.00001 mg/L <0.000010 ----

Thorium, total 7440-29-1 E420 0.0001 mg/L <0.00010 ----

Tin, total 7440-31-5 E420 0.0001 mg/L <0.00010 ----

Titanium, total 7440-32-6 E420 0.0003 mg/L <0.00030 ----

Tungsten, total 7440-33-7 E420 0.0001 mg/L <0.00010 ----

Uranium, total 7440-61-1 E420 0.00001 mg/L <0.000010 ----

Vanadium, total 7440-62-2 E420 0.0005 mg/L <0.00050 ----

Zinc, total 7440-66-6 E420 0.003 mg/L <0.0030 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1744482)  - continued

Zirconium, total 7440-67-7 E420 0.0002 mg/L <0.00020 ----

Qualifiers
Qualifier Description

B Method Blank exceeds ALS DQO. Associated sample results which are < Limit of Reporting or > 5 times blank level are considered reliable.
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1741864)
Conductivity ---- E100 1 µS/cm 1410 µS/cm ----11090.0106

Physical Tests (QCLot: 1741865)
pH ---- E108 ---- pH units 7 pH units ----10298.0101

Physical Tests (QCLot: 1741866)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 150 mg/L ----11585.099.9

Physical Tests (QCLot: 1742181)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.093.0

Physical Tests (QCLot: 1742983)
Solids, total dissolved [TDS] ---- E162 10 mg/L 1000 mg/L ----11585.091.1

Physical Tests (QCLot: 1747905)
Colour, apparent ---- E330 2 CU 25 CU ----13070.0102

Anions and Nutrients (QCLot: 1741292)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0102

Anions and Nutrients (QCLot: 1741868)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.0101

Anions and Nutrients (QCLot: 1741869)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.098.2

Anions and Nutrients (QCLot: 1741870)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.0100

Anions and Nutrients (QCLot: 1741871)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0101

Anions and Nutrients (QCLot: 1741872)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.099.7

Anions and Nutrients (QCLot: 1741873)
Phosphate, ortho-, dissolved (as P) 14265-44-2 E378-U 0.001 mg/L 0.05 mg/L ----12080.0101

Total Metals (QCLot: 1741548)
Aluminum, total 7429-90-5 E420 0.003 mg/L 0.1 mg/L ----12080.098.8

Antimony, total 7440-36-0 E420 0.0001 mg/L 0.05 mg/L ----12080.0104

Arsenic, total 7440-38-2 E420 0.0001 mg/L 0.05 mg/L ----12080.0108

Barium, total 7440-39-3 E420 0.0001 mg/L 0.012 mg/L ----12080.0110
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1741548)  - continued
Beryllium, total 7440-41-7 E420 0.00002 mg/L 0.005 mg/L ----12080.0104

Bismuth, total 7440-69-9 E420 0.00005 mg/L 0.05 mg/L ----12080.0105

Boron, total 7440-42-8 E420 0.01 mg/L 0.05 mg/L ----12080.094.6

Cadmium, total 7440-43-9 E420 0.000005 mg/L 0.005 mg/L ----12080.0103

Calcium, total 7440-70-2 E420 0.05 mg/L 2.5 mg/L ----12080.0104

Cesium, total 7440-46-2 E420 0.00001 mg/L 0.002 mg/L ----12080.0112

Chromium, total 7440-47-3 E420 0.0005 mg/L 0.012 mg/L ----12080.097.6

Cobalt, total 7440-48-4 E420 0.0001 mg/L 0.012 mg/L ----12080.097.2

Copper, total 7440-50-8 E420 0.0005 mg/L 0.012 mg/L ----12080.095.8

Iron, total 7439-89-6 E420 0.01 mg/L 0.05 mg/L ----12080.097.1

Lead, total 7439-92-1 E420 0.00005 mg/L 0.025 mg/L ----12080.0107

Lithium, total 7439-93-2 E420 0.001 mg/L 0.012 mg/L ----12080.098.9

Magnesium, total 7439-95-4 E420 0.005 mg/L 2.5 mg/L ----12080.0103

Manganese, total 7439-96-5 E420 0.0001 mg/L 0.012 mg/L ----12080.0103

Molybdenum, total 7439-98-7 E420 0.00005 mg/L 0.012 mg/L ----12080.0105

Nickel, total 7440-02-0 E420 0.0005 mg/L 0.025 mg/L ----12080.095.4

Phosphorus, total 7723-14-0 E420 0.05 mg/L 0.5 mg/L ----12080.0107

Potassium, total 7440-09-7 E420 0.05 mg/L 2.5 mg/L ----12080.0103

Rubidium, total 7440-17-7 E420 0.0002 mg/L 0.005 mg/L ----12080.0107

Selenium, total 7782-49-2 E420 0.00005 mg/L 0.05 mg/L ----12080.099.2

Silicon, total 7440-21-3 E420 0.1 mg/L 0.5 mg/L ----12080.0102

Silver, total 7440-22-4 E420 0.00001 mg/L 0.005 mg/L ----12080.097.1

Sodium, total 7440-23-5 E420 0.05 mg/L 2.5 mg/L ----12080.099.4

Strontium, total 7440-24-6 E420 0.0002 mg/L 0.012 mg/L ----12080.0109

Sulfur, total 7704-34-9 E420 0.5 mg/L 2.5 mg/L ----12080.094.8

Tellurium, total 13494-80-9 E420 0.0002 mg/L 0.005 mg/L ----12080.0114

Thallium, total 7440-28-0 E420 0.00001 mg/L 0.05 mg/L ----12080.0105

Thorium, total 7440-29-1 E420 0.0001 mg/L 0.005 mg/L ----12080.0109

Tin, total 7440-31-5 E420 0.0001 mg/L 0.025 mg/L ----12080.0106

Titanium, total 7440-32-6 E420 0.0003 mg/L 0.012 mg/L ----12080.094.5

Tungsten, total 7440-33-7 E420 0.0001 mg/L 0.005 mg/L ----12080.0104

Uranium, total 7440-61-1 E420 0.00001 mg/L 0 mg/L ----12080.0113

Vanadium, total 7440-62-2 E420 0.0005 mg/L 0.025 mg/L ----12080.0101

Zinc, total 7440-66-6 E420 0.003 mg/L 0.025 mg/L ----12080.099.9

Zirconium, total 7440-67-7 E420 0.0002 mg/L 0.005 mg/L ----12080.0103
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1741292)

Anonymous VA24C8763-012 7664-41-7 E298Ammonia, total (as N) 0.1 mg/L 12575.0103 ----0.103 mg/L

Anions and Nutrients  (QCLot: 1741868)

Anonymous WT2432262-001 16984-48-8 E235.FFluoride 1 mg/L 12575.0101 ----1.01 mg/L

Anions and Nutrients  (QCLot: 1741869)

Anonymous WT2432262-001 14797-55-8 E235.NO3Nitrate (as N) 2.5 mg/L 12575.097.4 ----2.44 mg/L

Anions and Nutrients  (QCLot: 1741870)

Anonymous WT2432262-001 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.0100 ----0.501 mg/L

Anions and Nutrients  (QCLot: 1741871)

Anonymous WT2432262-001 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.097.1 ----97.1 mg/L

Anions and Nutrients  (QCLot: 1741872)

Anonymous WT2432262-001 16887-00-6 E235.ClChloride 100 mg/L 12575.097.1 ----97.1 mg/L

Anions and Nutrients  (QCLot: 1741873)

Anonymous WT2432262-002 14265-44-2 E378-UPhosphate, ortho-, dissolved (as P) 0.02 mg/L 13070.091.4 ----0.0179 mg/L

Total Metals  (QCLot: 1741548)

Anonymous WT2432284-001 7429-90-5 E420Aluminum, total ---- 13070.0ND ----ND mg/L

7440-36-0 E420Antimony, total 0.05 mg/L 13070.0105 ----0.0524 mg/L

7440-38-2 E420Arsenic, total 0.05 mg/L 13070.0109 ----0.0546 mg/L

7440-39-3 E420Barium, total ---- 13070.0ND ----ND mg/L

7440-41-7 E420Beryllium, total 0.005 mg/L 13070.0102 ----0.00508 mg/L

7440-69-9 E420Bismuth, total 0.05 mg/L 13070.0102 ----0.0511 mg/L

7440-42-8 E420Boron, total 0.05 mg/L 13070.095.8 ----0.048 mg/L

7440-43-9 E420Cadmium, total 0.005 mg/L 13070.0104 ----0.00521 mg/L

7440-70-2 E420Calcium, total ---- 13070.0ND ----ND mg/L

7440-46-2 E420Cesium, total 0.002 mg/L 13070.0110 ----0.00276 mg/L

7440-47-3 E420Chromium, total 0.012 mg/L 13070.098.1 ----0.0123 mg/L

7440-48-4 E420Cobalt, total 0.012 mg/L 13070.096.4 ----0.0120 mg/L

7440-50-8 E420Copper, total 0.012 mg/L 13070.092.6 ----0.0116 mg/L

7439-89-6 E420Iron, total ---- 13070.0ND ----ND mg/L

7439-92-1 E420Lead, total 0.025 mg/L 13070.0102 ----0.0255 mg/L

7439-93-2 E420Lithium, total 0.012 mg/L 13070.097.9 ----0.0122 mg/L

7439-95-4 E420Magnesium, total ---- 13070.0ND ----ND mg/L

7439-96-5 E420Manganese, total ---- 13070.0ND ----ND mg/L

7439-98-7 E420Molybdenum, total 0.012 mg/L 13070.0100 ----0.0126 mg/L

7440-02-0 E420Nickel, total 0.025 mg/L 13070.094.6 ----0.0236 mg/L

7723-14-0 E420Phosphorus, total 0.5 mg/L 13070.098.8 ----0.494 mg/L
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 1741548)  - continued

Anonymous WT2432284-001 7440-09-7 E420Potassium, total ---- 13070.0ND ----ND mg/L

7440-17-7 E420Rubidium, total ---- 13070.0ND ----ND mg/L

7782-49-2 E420Selenium, total 0.05 mg/L 13070.0101 ----0.0504 mg/L

7440-21-3 E420Silicon, total ---- 13070.0ND ----ND mg/L

7440-22-4 E420Silver, total 0.005 mg/L 13070.092.5 ----0.00462 mg/L

7440-23-5 E420Sodium, total ---- 13070.0ND ----ND mg/L

7440-24-6 E420Strontium, total ---- 13070.0ND ----ND mg/L

7704-34-9 E420Sulfur, total ---- 13070.0ND ----ND mg/L

13494-80-9 E420Tellurium, total 0.005 mg/L 13070.0103 ----0.00516 mg/L

7440-28-0 E420Thallium, total 0.05 mg/L 13070.0102 ----0.0511 mg/L

7440-29-1 E420Thorium, total 0.005 mg/L 13070.051.1 K0.00255 mg/L

7440-31-5 E420Tin, total 0.025 mg/L 13070.094.2 ----0.0236 mg/L

7440-32-6 E420Titanium, total ---- 13070.0ND ----ND mg/L

7440-33-7 E420Tungsten, total 0.005 mg/L 13070.0100 ----0.00503 mg/L

7440-61-1 E420Uranium, total ---- 13070.0ND ----ND mg/L

7440-62-2 E420Vanadium, total 0.025 mg/L 13070.0102 ----0.0256 mg/L

7440-66-6 E420Zinc, total 0.025 mg/L 13070.096.1 ----0.0240 mg/L

7440-67-7 E420Zirconium, total 0.005 mg/L 13070.042.5 K0.00213 mg/L

Qualifiers
Qualifier Description

K Matrix Spike recovery outside ALS DQO due to sample matrix effects.















































 

                                                                                                                                                                                 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ENCLOSURES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                                                                                                    

                                      Enclosure A 
 

Soil Abbreviations and Terms Used on Record of Borehole Sheets  
 

 
TERMINOLOGY DESCRIBING COMMON SOIL TYPES: 

Topsoil - mixture of soil and humus capable of supporting vegetation 
Peat - mixture of visible and invisible fragments of decayed organic matter 
Till - unstratified glacial deposit which may range from clay to boulders 
Fill - soil materials identified as being placed anthropologically  

 
          CLASSIFICATION (UNIFIED SYSTEM)                 TERMINOLOGY 

Clay <0.002mm      
Silt 0.002 to .075mm    Soil Composition % by Weight 
Sand 0.075 to 4.75mm      
                      Fine         0.075 to 0.425 mm    “traces” <10% 
                      Medium   0.425 to 2.0 mm    “some”(eg. some silt) 10-20% 
                      Coarse    2.0 to 4.75 mm    Adjective (eg. sandy) 20-35% 
Gravel 4.75 to 75mm    “and”(eg. sand and gravel) 35-50% 
                      Fine         4.75 to 19 mm 

                     Coarse    19 to 75 mm 
     

Cobbles 75 to 300mm      
Boulders >300mm      

 
Standard Penetration Resistance (SPT): Standard Penetration Resistance (‘N’ Values) refers to the number of blows 
required to advance a standard (ASTM D1586) 51 mm Ø (2 inch) split-spoon sampler by the use of a free falling, 63.5 Kg (140lbs) 
hammer. The number of blows from the drop weight is recorded for every 15 cm (6 inches).  The hammer is dropped from a distance of 
0.76m (30 inches) providing 474.5 Joules per blow.  When the sampler is driven a total of 45 cm (18 inches) into the soil, the standard 
penetration index (‘N’ Value) is the total number of blows for the last 30 cm (12 inches). 
 
Dynamic Cone Penetration Resistance (DCPT): Dynamic Cone Penetration Resistance is similar to a SPT with the 474.5 
Joule/blow impulse provided by the free falling hammer where the split-spoon sampler is replaced by a 51 mm Ø, 60˚ conical point and 
the number of blows is recorded continuously for every 30 cm (12 inches).  
  
         COHESIVE SOILS CONSISTENCY                       RELATIVE DENSITY OF COHESIONLESS SOIL 

       
 (kPa)            (P.S.F.) Nominal ‘N’ Value    ‘N’ Value 
       

Very Soft <12              <250 0-2  Very Loose  0-4 
Soft 12-25          250-500 2-4  Loose  4-10 
Firm 25-50          500-1000 4-8  Compact  10-30 
Stiff 50-100      1000-2000 8-15  Dense  30-50 

Very Stiff 100-200    2000-4000 15-30  Very Dense  >50 
Hard >200           >4000              >30      

  
MOISTURE CONDITIONS: 

 Cohesive Soil    Cohesionless Soil  
   DTPL- Drier than plastic limit    Damp  
 APL- About plastic limit    Moist  
   WTPL- Wetter than plastic limit    Wet  
 MWTPL- Much wetter than plastic limit    Saturated  

 
SAMPLE TYPES AND ADDITIONAL FIELD TESTS 
SS Split Spoon Sample   GS Grab Sample   PP Pocket Penetrometer 
 (obtained from SPT)  BS Bulk Sample   VANE Peak & Remolded shear   
AS Auger Sample   TW Thin Wall Sample or Shelby Tube DMT  Flat Plate Dilatometer  
 
LABORATORY TESTS 
SG Specific Gravity   S Sieve Analysis   W Water Content 
H Hydrometer   P Field Permeability   K Lab Permeability 
Wp Plastic Limit   Wl Liquid Limit   Ip Plasticity Index 
GSA Grain Size Analysis  C Consolidation   UNC Unconfined compression  
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above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

water level in monitoring
well measured at 1.44 m
depth on April 16, 2024

351.98

350.81

345.81

330 mm TOPSOIL

loose, dark brown to brown
FILL, sandy silt

clayey to trace clay
trace to some gravel

trace topsoil
moist to wet

compact to very dense, brown

SAND AND SILT TILL
trace to some gravel

trace clay

moist
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SOIL LITHOLOGY
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1665 Scotch Line Road, Elmira, Ontario
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above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

water level in monitoring
well measured at 3.76 m
depth on April 16, 2024

352.21

351.57

350.42

346.07

410 mm TOPSOIL

loose, dark brown to brown
FILL, sandy silt, trace gravel

trace clay, trace topsoil
moist to wet

stiff to very stiff
mottled brown to brown
CLAYEY SILT TILL

trace gravel, trace sand
occ. silt lenses

DTPL

very dense, brown

SAND AND SILT TILL
trace to some gravel

trace clay

moist

End of Borehole

1

2

3

4

5

6

7

SS

SS

SS

SS

SS

SS

SS

0.41

1.05

2.20

6.55

EQUIPMENT DATA

S
Y

M
B

O
L

Enclosure No.:  2
Sheet  1  of  1

20 40 60 80

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

D
E

P
T

H
(m

)

W
E

L
L

D
A

T
A

Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650

N
-V

A
L

U
E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario
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above-ground monument
casing set in concrete
water level in monitoring
well measured at 0.34 m
depth on April 16, 2024
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

349.91

349.46

345.01

300 mm TOPSOIL

loose, brown
FILL, sand and silt

trace gravel, trace topsoil

very stiff to hard
mottled brown to brown

CLAYEY SILT TILL
some sand to sandy

trace gravel
occ. sand lenses

occ. cobbles

DTPL
----------

trace to some sand
occ. silt lenses

----------
some sand to sandy

End of Borehole
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SAMPLE

Elmira Industrial Subdivision
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SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    
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above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

water level in monitoring
well measured at 8.36 m
depth on April 16, 2024

1.5 m long, 50 mm I.D.
slotted screen with sand

351.15

350.63

342.23

380 mm TOPSOIL

loose, brown
FILL, clayey sandy silt

trace topsoil, moist

loose to very dense, brown

SILTY SAND to
SAND AND SILT TILL

trace to some gravel
trace clay

occ. gravelly seams

moist

--------
sand and gravel seam

occ. sand seams

----------
occ. cobbles and boulder
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SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    
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pack

341.33

339.08

very dense, brown
GRAVELLY SILTY SAND

saturated

very dense, grey to brown

SANDY SILT TILL to
SAND AND SILT TILL

trace to some gravel

occ. sand lenses

moist

End of Borehole
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above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

water level in monitoring
well measured at 2.63 m
depth on April 16, 2024

346.94

Refer to Borehole No. 4D for soil
descriptions and characteristics

End of Borehole4.50
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50/
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50/
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50/
125
mm

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

water level in monitoring
well measured at 4.84 m
depth on April 16, 2024

352.72

352.27

350.42

345.12

300 mm TOPSOIL

loose, dark brown
FILL, clayey sandy silt

trace topsoil, moist

very stiff, mottled brown to brown

CLAYEY SILT TILL
trace gravel, trace sand

DTPL

compact to very dense
brown to grey

SAND AND SILT TILL
trace to some gravel

trace clay

moist

End of Borehole
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CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 5

10 20 30353.02 m

Mar 28 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 28 - 24
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5

5

12

31

50/
125
mm

50/
100
mm

91

50/
100
mm

50/
125
mm

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

water level in monitoring
well measured at 0.90 m
depth on April 16, 2024

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

352.56

351.44

345.19

380 mm TOPSOIL

loose, dark brown to brown
FILL, sandy silt

trace gravel, trace clay
trace topsoil

moist to saturated

compact to very dense, brown

SANDY SILT TILL to
SAND AND SILT TILL

trace to some gravel
trace clay

moist

End of Borehole
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Enclosure No.:  7
Sheet  1  of  1
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650

N
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U
E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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9.0

Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 6

10 20 30352.94 m

Mar 28 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 28 - 24
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7

7

12

36

31

27

50/
125
mm

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

water level in monitoring
well measured at 0.82 m
depth on April 16, 2024

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

349.33

348.34

347.64

346.64

345.14

510 mm TOPSOIL

loose, dark brown to brown
FILL, clayey sandy silt

trace gravel, trace topsoil
occ. sand seams

moist to saturated

stiff, brown
CLAYEY SILT TILL

trace gravel, trace sand
occ. sand lenses, DTPL

dense, brown
SILT, some sand

trace clay
occ. clay seams

saturated

very stiff to hard, brown to grey

CLAYEY SILT TILL
trace gravel, trace sand

occ. sand lenses

DTPL

bottom 50 mm sand and silt till

End of Borehole
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2.20
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4.70
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Sheet  1  of  1
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650

N
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision

50 100 150 200
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9.0

Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 7

10 20 30349.84 m

Mar 26 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 26 - 24
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6

18

21

33

41

30

26

20

50/
75

mm

75

50/
100

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

355.75

355.36

350.11

360 mm TOPSOIL

loose, brown, SANDY SILT
trace topsoil, moist

mottled brown
sandy, trace to some gravel

----------
very stiff to hard, brown

CLAYEY SILT TILL
trace to some sand

trace gravel

occ. sandy seams

DTPL

----------
grey

occ. silt lenses

very dense, brown to grey

SAND AND SILT TILL
trace to some gravel

trace clay

occ. cobbles and boulders

moist
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Sheet  1  of  2
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Machine:
Method:
Size:

CME-55 Track
Hollow Stem Augers
108 mm I.D.

FILE No: 1650

N
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E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 8D

10 20 30356.11 m

Mar 27 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 27 - 24
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mm

78

50/
100
mm

76

50/
75

mm

water level in monitoring
well measured at 13.55 m
depth on April 16, 2024
1.50 m long, 50 mm I.D.
slotted screen with sand
pack

342.01

341.31

340.36

very dense, brown
SAND AND SILT TILL

trace to some gravel
occ. cobbles and boulders

moist

very dense, brown
SILTY SAND

trace gravel, trace clay
saturated

very dense, brown

SAND AND SILT

saturated

End of Borehole
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Machine:
Method:
Size:

CME-55 Track
Hollow Stem Augers
108 mm I.D.

FILE No: 1650
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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BOREHOLE No. 8D
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Mar 27 - 24

PROJECT MANAGER:
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 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

(continued)

Mar 27 - 24
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above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

water level in monitoring
well measured at 5.15 m
depth on April 16, 2024

350.75

Refer to Borehole No. 8D for soil
descriptions and characteristics

End of Borehole5.35

EQUIPMENT DATA
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Machine:
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Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 8S

10 20 30356.10 m

Mar 27 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 27 - 24
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7

10

13

29

50/
125
mm

50/
100
mm

50/
125
mm

52

50/
125
mm

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

water level in monitoring
well measured at 4.0 m
depth on April 16, 2024

350.34

348.30

345.70

343.65

460 mm TOPSOIL

loose to compact
dark brown to brown

FILL, sandy silt to
sand and silt

trace gravel, trace clay
trace topsoil

moist

compact to very dense, brown

SAND AND SILT
to SANDY SILT

trace gravel, trace clay

moist to saturated

very dense, brown

SAND AND SILT TILL
trace to some gravel

moist

End of Borehole
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EQUIPMENT DATA

S
Y

M
B

O
L

Enclosure No.:  11
Sheet  1  of  1
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 9

10 20 30350.80 m

Mar 26 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 26 - 24
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4

17

13

12

36

16

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal

water level in monitoring
well measured at 1.20 m
depth on April 16, 2024

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

345.90

344.70

341.70

341.00

300 mm TOPSOIL

loose to compact, dark brown

FILL, sandy silt
trace clay to clayey

some topsoil

moist

stiff to hard, brown to grey

CLAYEY SILT TILL
some sand to sandy

trace gravel

occ. sand lenses/seams

DTPL

compact, brown
SILT, trace to some sand

trace clay, occ. sand seams
occ. clay seams, saturated

End of Borehole
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Machine:
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Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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D
E
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T

H
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)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 10

10 20 30346.20 m

Apr 01 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Apr 01 - 24
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5

12

21

22

53

50/
100
mm

50/
125
mm

50/
125
mm

78

42

52

above-ground monument
casing set in concrete

50 mm I.D. PVC riser
with bentonite seal

water level in monitoring
well measured at 4.07 m
depth on April 16, 2024

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

352.09

351.64

349.19

343.39

300 mm TOPSOIL

loose, dark brown
FILL, sandy silt, trace gravel

trace topsoil, moist

stiff to hard, brown

CLAYEY SILT TILL
trace gravel, trace sand

occ. sand lenses

DTPL

---------
grey

dense to very dense, brown

SAND AND SILT TILL
some gravel

occ. cobbles

moist

---------
grey

End of Borehole
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Size:
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Solid Stem Augers
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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CONTENT

(%)

WL

EYC

BOREHOLE No. 11

10 20 30352.39 m

Mar 27 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 27 - 24
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5

10

14

16

24

15

above-ground monument
casing set in concrete
50 mm I.D. PVC riser
with bentonite seal
water level in monitoring
well measured at 0.67 m
depth on April 16, 2024

3.05 m long, 50 mm I.D.
slotted screen with sand
pack

346.14

345.27

341.27

330 mm TOPSOIL

loose to compact
dark brown to mottled brown

FILL, sandy silt
trace to some gravel

trace clay, trace topsoil
moist

stiff to very stiff, brown

CLAYEY SILT TILL
some sand to sandy

trace gravel

DTPL

--------
grey

----------
freq. sandy silt seams

End of Borehole
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 12

10 20 30346.47 m

Apr 01 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Apr 01 - 24
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9

10

9

9

19

water level at 0.9 m depth
upon withdrawal of
drilling augers

borehole open to 3.65 m
depth upon withdrawal of
drilling augers

345.69

345.49

343.59

343.04

342.34

300 mm TOPSOIL

loose, brown, FILL
sandy silt, trace topsoil, moist

loose to compact, brown

SANDY SILT
to some sand

trace gravel, trace clay

occ. silt seams
occ. clay lenses/seams

wet to saturated

loose, brown
SAND AND GRAVEL

trace silt, saturated

very stiff, grey
CLAYEY SANDY SILT TILL

trace gravel, occ. silt seams
DTPL

End of Borehole
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650

N
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:

WP

WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 13

10 20 30345.99 m

Apr 01 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Apr 01 - 24
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6

7

8

5

9

borehole open and dry to
3.65 m depth upon
withdrawal of drilling
augers

349.80

349.41

346.51

360 mm TOPSOIL

loose, dark brown, FILL
sandy silt, trace gravel, trace clay

occ. sand lenses, moist

loose, brown

Fine SAND
some silt

moist

End of Borehole
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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EYC

BOREHOLE No. 14

10 20 30350.16 m

Apr 01 - 24

PROJECT MANAGER:

S
A

M
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L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Apr 01 - 24
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6

7

16

50

50/
125
mm

borehole open and dry to
3.5 m depth upon
withdrawal of drilling
augers

351.73

351.04

350.04

348.74

510 mm TOPSOIL

loose, brown
FILL, clayey sandy silt
trace gravel, trace clay

moist to wet

firm to very stiff, brown
CLAYEY SILT TILL

trace gravel, trace sand
occ. silt lenses

DTPL

very dense, brown

SAND AND SILT TILL
some gravel

moist

End of Borehole
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Machine:
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Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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WATER
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WL

EYC

BOREHOLE No. 15

10 20 30352.24 m

Apr 01 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Apr 01 - 24
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6

7

8

11

21

water level at 0.3 m depth
upon withdrawal of
drilling augers

borehole open to 3.65 m
depth upon withdrawal of
drilling augers

352.95

352.61

351.91

350.41

349.71

410 mm TOPSOIL

loose, dark brown, FILL
sandy silt, trace gravel

trace clay, moist
loose, brown

SANDY SILT
trace clay
saturated

stiff, brown

CLAYEY SILT
trace gravel, trace sand

occ. sand lenses

DTPL to APL

compact, brown
SANDY SILT

occ. clay seams, saturated

End of Borehole
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Machine:
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Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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WL

EYC

BOREHOLE No. 16

10 20 30353.36 m

Apr 01 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Apr 01 - 24
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6

13

24

32

37

borehole cave-in and
water level at 1.5 m depth
upon withdrawal of
drilling augers

350.15

349.11

347.66

346.96

460 mm TOPSOIL

loose to compact, dark brown
FILL, silty sand to sand and silt

trace gravel
occ. brick fragments

moist

compact to dense

FILL, sand and gravel
some silt to silty

trace topsoil
occ. cobbles

wet to saturated

hard, brown to grey
CLAYEY SILT TILL

some sand, trace gravel, DTPL

End of Borehole
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E
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T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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BOREHOLE No. 17

10 20 30350.61 m

Mar 26 - 24

PROJECT MANAGER:

S
A

M
P

L
E

 I
D

1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 26 - 24
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5

5

9

50/
100
mm

42

water level at 0.9 m depth
upon withdrawal of
drilling augers

borehole open to 3.65 m
depth upon withdrawal of
drilling augers

355.08

354.04

351.89

460 mm TOPSOIL

loose, mottled brown to brown

FILL, clayey sandy silt
trace topsoil

moist

stiff to hard, brown

CLAYEY SILT TILL
trace to some sand

trace gravel

DTPL

End of Borehole
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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D
E
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)

Client:

Project:

Location:

E
L

E
V

./
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E
P
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H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario
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Mar 27 - 24
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1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 27 - 24
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6

10

15

38

53

borehole open and dry to
3.65 m depth upon
withdrawal of drilling
augers

354.45

354.08

351.53

351.18

380 mm TOPSOIL

loose, dark brown,
FILL, sandy silt, trace gravel

trace topsoil, moist

sandy
----------

stiff to hard, brown

CLAYEY SILT TILL
trace to some gravel
trace to some sand

occ. silt lenses

DTPL

very dense, brown
SAND AND SILT TILL

some gravel, moist
End of Borehole
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650

N
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E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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PROJECT MANAGER:
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1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 26 - 24
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5

9

4

52

50/
125
mm

water level at 1.85 m
depth upon withdrawal of
drilling augers

borehole open to 3.5 m
depth upon withdrawal of
drilling augers

353.18

352.81

351.86

350.06

380 mm TOPSOIL

loose, dark brown, FILL
sandy silt, trace gravel

trace topsoil, moist

loose, brown
FILL, clayey silt

some sand, trace gravel
moist

loose, very dense, brown

SAND AND SILT TILL
trace to some gravel

trace clay

moist

End of Borehole
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SS

0.38

0.75

1.70

3.50
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.
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DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO
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D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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BOREHOLE No. 20

10 20 30353.56 m

Mar 26 - 24

PROJECT MANAGER:

S
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1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 26 - 24
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3

5

16

34

57

borehole open and dry to
3.65 m depth upon
withdrawal of drilling
augers

351.63

349.71

348.36

380 mm TOPSOIL

very loose to compact
dark brown to brown

FILL, sandy silt
to sand and silt

trace to some gravel
trace clay, trace topsoil

moist

dense to very dense, brown

SAND AND SILT TILL
trace to some gravel

moist

End of Borehole

1

2

3

4
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SS

SS

SS

SS

SS

0.38

2.30

3.65

EQUIPMENT DATA

S
Y

M
B

O
L

Enclosure No.:  23
Sheet  1  of  1
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Machine:
Method:
Size:

CME-55 Track
Solid Stem Augers
152 mm O.D.

FILE No: 1650

N
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U
E

DESCRIPTION W

311 Victoria Street North
Kitchener, Ontario N2H 5E1

ph. (519) 742-8979, fx. (519) 742-7739

T
Y

P
E

PENETRATION RESISTANCE
STANDARD       DYN. CONE    

Date: TO

REMARKS

D
E

P
T

H
(m

)

Client:

Project:

Location:

E
L

E
V

./
D

E
P

T
H

(m
)

SOIL LITHOLOGY

CHUNG & VANDER DOELEN
ENGINEERING LTD.

1665 Scotch Line Road, Elmira, Ontario

SAMPLE

Elmira Industrial Subdivision
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Ground Elevation:
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WATER
CONTENT

(%)

WL

EYC

BOREHOLE No. 21

10 20 30352.01 m

Mar 26 - 24

PROJECT MANAGER:

S
A

M
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L
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1000525725 Ontario Inc.

SHEAR STRENGTH (kPa)

FIELD VANE:  Peak      Rem.    
LAB TEST:  Unc.      P.P.    

Mar 26 - 24
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0.0010.010.1110100

Cu

1.22

1000525725 Ontario Inc.

49.8

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

37.6

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

16

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.002

%Gravel

12.6

COBBLES

200

medium

Lab No.:

RS

442

1-3

Type of Material:

Sample No.:

Date Sampled:

PL

0.173

Apr. 01 - 2024

May. 10 - 2024

0.022

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

76.99

GRAVEL

BH 1 - SA 3; 1.50 to 2.10 m depth

D100

Date Tested:

Sand and Silt Till, some gravel, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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CHUNG & VANDER DOELEN

ENGINEERING LTD.

311 Victoria Street North

Kitchener, Ontario N2H 5E1
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e-mail: info@cvdengineering.com
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1000525725 Ontario Inc.

47.1

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

40.5

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

13.2

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.003

%Gravel

12.4

COBBLES

200

medium

Lab No.:

RS

443

2-5

Type of Material:

Sample No.:

Date Sampled:

PL

0.194

Apr. 01 - 2024

May. 10 - 2024

0.026

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

69.95

GRAVEL

BH 2 - SA 5; 3.05 to 3.50 m depth

D100

Date Tested:

Sand and Silt Till, some gravel, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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CHUNG & VANDER DOELEN

ENGINEERING LTD.

311 Victoria Street North

Kitchener, Ontario N2H 5E1

Telephone: 519-742-8979

Fax: 519-742-7739

e-mail: info@cvdengineering.com
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1000525725 Ontario Inc.

76.8

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

22.5

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

9.5

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30 %Gravel

0.7

COBBLES

200

medium

Lab No.:

RS

444

3-4

Type of Material:

Sample No.:

Date Sampled:

PL

0.022

Mar. 26 - 2024

May. 10 - 2024

0.003

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

GRAVEL

BH 3 - SA 4; 2.30 to 2.90 m depth

D100

Date Tested:

Clayey Sandy Silt Till

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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CHUNG & VANDER DOELEN

ENGINEERING LTD.

311 Victoria Street North

Kitchener, Ontario N2H 5E1
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e-mail: info@cvdengineering.com
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36.6

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

42.4

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

19

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.008

%Gravel

21.0

COBBLES

200

medium

Lab No.:

RS

445

4-5

Type of Material:

Sample No.:

Date Sampled:

PL

0.471

Mar. 28 - 2024

May. 10 - 2024

0.055

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

59.52

GRAVEL

BH 4 - SA 5; 3.05 to 3.65 m depth

D100

Date Tested:

Gravelly Silty Sand Till, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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CHUNG & VANDER DOELEN

ENGINEERING LTD.

311 Victoria Street North

Kitchener, Ontario N2H 5E1
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e-mail: info@cvdengineering.com
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20.9

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

56.5

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
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E
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T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

22.4

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30 %Gravel

22.6

COBBLES

200

medium

Lab No.:

RS

446

4-10

Type of Material:

Sample No.:

Date Sampled:

PL

0.919

Mar. 28 - 2024

May. 10 - 2024

0.154

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

GRAVEL

BH 4 - SA 10; 9.30 to 9.40 m depth

D100

Date Tested:

Gravelly Silty Sand

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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ENGINEERING LTD.

311 Victoria Street North

Kitchener, Ontario N2H 5E1
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e-mail: info@cvdengineering.com
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47.9

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

41.4

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

16

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.004

%Gravel

10.7

COBBLES

200

medium

Lab No.:

RS

447

5-7

Type of Material:

Sample No.:

Date Sampled:

PL

0.176

Mar. 28 - 2024

May. 10 - 2024

0.028

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

49.45

GRAVEL

BH 5 - SA 7; 4.60 to 5.10 m depth

D100

Date Tested:

Sand and Silt Till, some gravel, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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50.3

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

44.2

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

13.2

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.004

%Gravel

5.5

COBBLES

200

medium

Lab No.:

RS

448

6-4

Type of Material:

Sample No.:

Date Sampled:

PL

0.144

Mar. 28 - 2024

May. 10 - 2024

0.032

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

40.78

GRAVEL

BH 6 - SA 4; 2.30 to 2.90 m depth

D100

Date Tested:

Sand and Silt Till, trace gravel, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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81.9

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

17.9

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

6.7

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.004

%Gravel

0.2

COBBLES

200

medium

Lab No.:

RS

449

7-4

Type of Material:

Sample No.:

Date Sampled:

PL

0.05

Mar. 26 - 2024

May. 10 - 2024

0.021

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

14.14

GRAVEL

BH 7 - SA 4; 2.30 to 2.90 m depth

D100

Date Tested:

Silt, some sand, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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86.6

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

10.9

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

9.5

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30 %Gravel

2.5

COBBLES

200

medium

Lab No.:

RS

450

8-5

Type of Material:

Sample No.:

Date Sampled:

PL

0.026

Mar. 27 - 2024

May. 10 - 2024

0.004

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

GRAVEL

BH 8 - SA 5; 3.05 to 3.65 m depth

D100

Date Tested:

Clayey Silt Till, some sand, trace gravel

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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32.8

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

65.0

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

9.5

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.015

%Gravel

2.2

COBBLES

200

medium

Lab No.:

RS

451

8-14

Type of Material:

Sample No.:

Date Sampled:

PL

0.199

Mar. 27 - 2024

May. 10 - 2024

0.067

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

12.84

GRAVEL

BH 8 - SA 14; 14.10 to 14.30 m depth

D100

Date Tested:

Silty Sand, trace gravel, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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50.9

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

49.0

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

6.7

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.045

%Gravel

0.1

COBBLES

200

medium

Lab No.:

RS

452

8-15

Type of Material:

Sample No.:

Date Sampled:

PL

0.087

Mar. 27 - 2024

May. 10 - 2024

0.058

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

1.94

GRAVEL

BH 8 - SA 15; 15.25 to 15.70 m depth

D100

Date Tested:

Silt and Sand

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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66.2

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

31.9

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

9.5

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30

0.006

%Gravel

1.9

COBBLES

200

medium

Lab No.:

RS

453

9-6

Type of Material:

Sample No.:

Date Sampled:

PL

0.065

Mar. 26 - 2024

May. 10 - 2024

0.031

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

11.02

GRAVEL

BH 9 - SA 6; 4.55 to 4.80 m depth

D100

Date Tested:

Sandy Silt, trace gravel, trace clay

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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63.0

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

34.0

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

13.2

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30 %Gravel

3.0

COBBLES

200

medium

Lab No.:

RS

454

10-4

Type of Material:

Sample No.:

Date Sampled:

PL

0.066

Apr. 01 - 2024

May. 10 - 2024

0.009

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

GRAVEL

BH 10 - SA 4; 2.30 to 2.90 m depth

D100

Date Tested:

Clayey Sandy Silt Till, trace gravel

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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71.8

PI

SAND
SILT OR CLAY

coarse fine coarse

U.S. SIEVE OPENING IN INCHES

%Sand

60
100

140

D10

19.4

%Silt

10
14

16
20 40

Client:
Percent
Passing

LL %Clay

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

U.S. SIEVE NUMBERS HYDROMETER

3/8
3

16

D60

GRAIN SIZE DISTRIBUTION

4
6

8
4

3
2

1.5
1

3/4
1/2

D30 %Gravel

8.8

COBBLES

200

medium

Lab No.:

RS

455

12-3

Type of Material:

Sample No.:

Date Sampled:

PL

0.046

Apr. 01 - 2024

May. 10 - 2024

0.006

GRAIN SIZE (mm)

30
6

Sampled From:

50

fine

Date:

Contractor:

Source:

Sieve
Size (mm)

No
Specifications

Cc

GRAVEL

BH 12 - SA 3; 1.50 to 2.10 m depth

D100

Date Tested:

Clayey Silt Till, some sand, trace gravel

Sampled By:

May. 10 - 2024

Location:

1650File No.:

Enclosure No.:

1665 Scotch Line Road, Elmira, Ontario

Elmira Industrial Subdivision
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