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1. INTRODUCTION 
 
GM BluePlan Engineering Limited (GM BluePlan) was retained by Mr. Murray Martin to perform a 
hydrogeological study for the property located at the proposed residential subdivision, west of South Mill 
Street, Glen Allan, in the Township of Mapleton. The subject property is situated just south of Wellington Road 
45 in the southerly portion of Glen Allan. The location of the subject Site is present on Figure 1. 
 
The subject Site is comprised of multiple separate lots. The legal description of each respective lot is as 
follows: 

• Lot 70, 71 Donald Sutherland Survey – West of Centre Street and North of Wellesley Street; Township 
of (Peel) Mapleton, County of Wellington 

• Lot 68, 69 Donald Sutherland Survey – West of Centre Street and South of George Street; Township of 
(Peel) Mapleton, County of Wellington 

• Lot 62, 75, 76, 77 Donald Sutherland Survey – West of South Mill Street and North of Wellesley Street; 
Lot 72, 73, 74 East of Centre Street and North of Wellesley Street; Township of (Peel) Mapleton, 
County of Wellington 

• Lot 63, 64 Donald Sutherland Survey – West of South Mill Street and Lot 65, 66, 67 East of Centre 
Street and South George Street; Township of (Peel) Mapleton, County of Wellington 

• Lot 34, 35, 36 West of South Mill Street and South of Hill Street; Lot 44, 45, 46 East of Centre Street 
and North of George Street – Donald Sutherland Survey; Township of (Peel) Mapleton, County of 
Wellington 

• Hill Street, Donald Sutherland Survey, et al; Township of (Peel) Mapleton, County of Wellington 
• George Street/Centre Street between George Street and Hill Street/Wellesley Street a.k.a. Wellesley 

Street; Donald Sutherland Survey, Township of (Peel) Mapleton, County of Wellington 
• Part Lot 5 Concession 2 as in RON75856 (third); Township of (Peel) Mapleton, County of Wellington 
• Part Lot 5 Concession 2; Lots 40, 41, 42, 43 Donald Sutherland Survey; Township of (Peel) Mapleton, 

County of Wellington 
It is understood that the development is anticipated to comprise of single family residential lots that will be 
serviced by on-site sewage systems and private water supply wells, as well as a storm water management 
facility and a new road. A draft plan of the development showing a conceptual layout of the property is provided 
in Appendix A. 
 
The following report presents the findings of the hydrogeological study, which gathers data from review of 
background information and field investigation, to assess the potential impact that the proposed subdivision 
may have on the local groundwater and nearby surface water features. 
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1.1 Purpose and Scope of Work 
The purpose of this report is to gather information about the Site from existing sources and from field 
investigation in order to characterize the hydrogeological setting of the Site and to assess the feasibility of the 
proposed development with respect to the use of on-site sewage systems and private water supply wells. 
 
The objectives of this study are:  

1. to provide an assessment of groundwater supply quantity and quality;  
2. to determine the feasibility of on-site private well and sewage systems; and 
3. to assess the potential for impacts to area water resources due to the proposed development with 

private services for water supply and sewage. 
 
The scope of work was developed based on Ministry of Environment, Conservation and Parks (MECP) 
Procedures D-5-4 Technical Guideline for Individual On-Site Sewage Systems: Water Quality Impact Risk 
Assessment (1996) and D-5-5 Technical Guideline for Private Wells: Water Supply Assessment (1996). The 
scope of work was also based on experience with hydrogeological studies conducted to support development 
applications for other sites in the area. 
 
To gather the necessary information for the required analyses, both desktop (e.g. review of records on file) and 
field study work was performed. In general, the scope of work included: 

 
• Background study regarding the geological and physiographic setting of the Site; 

 
• Search of MECP records for wells within 500 m of the Site boundaries; 

 
• Completion of overburden boreholes, complete with monitoring wells, for characterization of 

overburden materials and groundwater; 
 

• Installation and aquifer performance testing (i.e. pumping tests) of water supply test wells on-Site; 
 

• Water quality testing of samples taken from monitoring wells and water supply test wells installed on-
Site; 
 

• Estimation of the nitrate attenuation capacity of the proposed development (as per Procedure D-5-4); 
and 
 

• Assessment for adequate water supply as per Procedure D-5-5. 
 

For the purposes of this report, the information has been divided into Overburden Geology, which deals 
primarily with sewage disposal (i.e., Procedure D-5-4), and Bedrock Geology, which deals primarily with the 
domestic water supply assessment (i.e., Procedure D-5-5).  While discussed separately, the sewage system 
assessment, water supply assessment, and impact assessment have been completed with respect to the 
holistic groundwater system, including consideration to interactions with surface water systems.  
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2. REGIONAL SETTING AND HYDROGEOLOGY 
 

The Site is situated in the vicinity of the geographic community of Glen Allan in the Township of Mapleton (refer 
to Figure 1). It occupies an area of 4.29 ha (10.59 acres), which consists primarily of undeveloped agricultural 
fields. The Site is bounded on the east by South Mill Street, on the north by residential properties, and on the 
south and west by agricultural properties. The Conestogo River lies approximately 250 m northeast of the Site 
and flows out of the Conestogo Lake reservoir, which lies approximately 1.5 km northwest.  

 

2.1 Topography 
The Site is situated in a region of smooth undulating topography, with slopes generally trending toward the 
Conestogo River, which is located approximately 250 m northeast of the Site and forms a bow (i.e. bends) at 
an approximate distance of 1.8 km from the southeast edge of the Site.  The subject property consists of a 
smooth, moderate slope with ground elevations on the Site ranging from about 407 m above sea level (masl) in 
the southwest to about 390 masl in the north. 
 

2.2 Hydrogeological Setting 
The Site is located at the boundary between the Physiographic Regions known as the Stratford Till Plain and 
the Dundalk Till Plain (Chapman and Putnam 2007) (see Figure 2). The soils in the area primarily consist of silt 
till that is characterized as part of the Huron Loam Series. In terms of physiographic landforms, the site is 
located primarily on undrumlinized till plains, with the north corner of the site located within the spillway of the 
Conestogo River. The surficial geology of the Site is characterized by clay to silt-textured till derived from 
glaciolacustrine deposits or shale (Ontario Geological Survey 2010). Based on the MECP well records within 
the vicinity of the Site, and onsite testhole and drilling investigations, the overburden soils are described as 
being clayey silt, silt and clay, and/or silt with some gravel and sand. Refer to Figure 3 for geological mapping 
roughly showing the distribution of surficial materials across the Site and its surroundings. 
 
The Site is underlain at depth by the Salina Formation. This bedrock formation consists of limestone, shale, 
dolostone, sandstone, gypsum, and salt. The vertical gradient in the vicinity of the Site is downward, meaning 
that the Site is in an area of groundwater recharge (GRCA, 2009). This formation is well-known for significant 
groundwater yield containing high levels of sulphates and minerals due to the presence of gypsum.  
 
Hydrologically, the Site is in the watershed of the Grand River, in which a tributary, the Conestogo River, runs 
northwest to southeast approximately 250 m northeast of the Site. Annual average precipitation in the area is 
approximately 822.5 mm of rainfall and 1014.5 mm total precipitation, as recorded by Environment Canada 
(2015) at the Glen Allan monitoring station, which is 3.2 km northwest of the Site.  
 
In terms of hydrogeology, the Grand River Conservation Authority (2000) indicates that the vertical gradient in 
the vicinity of the Site is moderately downward, meaning that the site is in an area of groundwater recharge.  
The regional direction of shallow groundwater flow is inferred to be east-northeast toward the Conestogo River. 
 
Stratigraphic information taken from records of water wells in the vicinity of the Site indicate that the Glen Allan 
area is dominated by fine-grained soils, commonly described as “Clay” or “Clay with stones.” Some of the well 
records indicate loam and sand layers around the Site. The well records generally indicate brown to blue 
“Limestone” or “Shale” as the bedrock, typically occurring at depths between 11.5 m and 75 m below ground 
surface (mbgs).  
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2.3 Nearby Water Wells and Users 
Review of mapping available through the MECP indicates that the Site is within the Grand River Source 
Protection Area, but not within a Wellhead Protection Area or Intake Protection Zone. 
 
The map interface of the Ontario Water Well Information System was used to list all of the water well records 
within 500 m of the site. The locations of the wells are presented on Figure 4 and the well records are 
provided in Appendix B. A summary of the well records, including stratigraphic and usage information, is 
provided in Table 1 and Table 2. A brief summary of the water well records is given here: 

 
• A total of 67 water well records were identified within the search area 

o 44 of these were installed to bedrock 
o 13 were installed in the overburden 
o 10 were not specified 

• The uses of the water wells are broken down as follows: 
o 47 domestic wells 
o 6 domestic/livestock wells 
o 1 livestock well 
o 1 well for public usage 
o 1 well for monitoring or observation purposes 
o 2 wells of unknown or other use 
o 9 abandonment records 

• Hydraulic parameters of bedrock wells used for domestic purposes (41 records) 
o Average static water level 15.71 m below ground surface 
o Average well depth is 46.47 m below ground surface 
o Average pumping rate (as recommended on the well record) of 10.98 GPM (41.6 L/min) 
o Average estimated aquifer Transmissivity (based on pumping tests on the well records) of 
       2.23x10-4 (m²/s) 

 
Figure 4 shows the locations of the water well records according to the coordinates given by the MECP. It is 
noted that twelve of the wells in the study area have been identified as overburden wells for domestic use. 
These wells have an average depth of 29.89 m below ground surface and appear to be drilled within gravel, 
clay, and/or hardpan. Based on the MECP Procedure D-5-5: Technical Guideline for Private Wells: Water 
Supply Assessment, the recommended minimum supply rate for individual residential homes is 13.7 L/min. 
The average pumping rate of all water wells in the study area is 40.79 L/min according to well records. This is 
well above the minimum recommended value; however, it should be noted that this information is considered 
approximate and is provided by drillers on the well records. 
 
In summary, based on the information from the MECP well records within 500m of the subject site, it is 
reasonable to expect that well yield for wells drilled on the subject property will be sufficient for a single family 
dwelling, or be at a rate that would allow storage to overcome peak demand.   It is noted that three locations 
indicate potential well yields below 5 GPM. Based on natural variability of fractures and other secondary 
porosity features that typically control groundwater yield to wells, it is also reasonable to expect that the yield 
will be variable with location and depth. Where relatively low yields are intersected, options to increase supply 
include water storage, well deepening, or the completion of an additional well.  
 
The groundwater quality is considered to be typical of that from the Salina Formation, with elevated hardness 
and in some cases sulphates and/or salt. This may require a treatment system based on the homeowner 
requirements/preferences for general/aesthetic groundwater parameters. 
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Based on the information provided in the MECP well Records, the amount of interference between wells is 
considered to be insignificant.  To provide more certainty and to support this study, a site-specific investigation 
with pumping tests has been completed, with the results provided in Section 5 and 6. 

 

3. FIELD STUDY 
3.1 Methodology 

The Hydrogeological Study was conducted in general accordance with the MECP D-5-4 Technical Guideline 
for Individual On-Site Sewage Systems: Water Quality Impact Risk Assessment (1996) and D-5-5 Technical 
Guideline for Private Wells: Water Supply Assessment (1996). The purpose of the Hydrogeological Study is to 
characterize the hydrogeological setting of the Site and to assess the feasibility of the proposed development 
with respect to the use of on-site sewage systems and private water supply wells. 
 
A Geotechnical Investigation was completed and documented by CMT Engineering Inc. in September of 2018. 
The Geotechnical report was provided directly to GMBP and was reviewed as part of the Hydrogeology Study. 
 
Background information for the site and surrounding area was assembled. Regional mapping and well records 
were examined to assess previous land uses, topographical features, surface water flow routes, local soil 
conditions, geological features and groundwater flow patterns. Copies of applicable maps are presented as 
Figures. 
 
A site visit and inspection of the property was completed by Mrs. K. Camlis of GMBP, on October 10, 2018. 
Photographs of the property were taken during the site visit and selected site photos are presented in 
Appendix C. For the site reconnaissance, free and clear access to the property was available. 
 
A Ministry of the Environment well record search was completed for wells located in a 250 m radius of the 
subject property. A copy of the applicable Well Records for the site and adjacent properties is presented in 
Appendix B. 

3.1.1 Overburden Boreholes and Well Installation 
The drilling of six (6) overburden boreholes was conducted by CMT Engineering Inc. on August 29 and 30, 
2018, after ON1Call locates were organized to ensure that underground utilities would not be damaged. A 
Geoprobe 7822DT drill rig was used to drill boreholes numbered 1 to 6 at depths ranging from 5.79 m to 10.67 
m below ground surface. 
 
Soil sampling was undertaken by CMT utilizing the Standard Penetration Test (SPT) and Macro Core (MC5) 
systems for Boreholes 1 to 6. SPT was generally conducted at 0.76 m (2.5 ft) intervals to a depth of 3.66 m (12 
ft), after which SPT sampling was conducted at 1.5 m (5 ft) intervals to borehole termination. MC5 continuous 
sampling was conducted between the 1.5 m (5 ft) SPT sampling intervals. Technical staff from CMT observed 
the drilling operation and collected and logged the recovered soil samples. A small portion of each sample was 
placed in a sealed, marked jar for moisture content determinations. 
 
 
 
 
 
 



HYDROGEOLOGICAL REPORT 
GLEN ALLAN SUBDIVISION 

GMBP FILE: 317033-2 
MARCH 2021 

 

 PAGE 6 OF 18 

As requested by GMBP, representative samples from the following boreholes and depths were submitted to 
CMT’s laboratory for grain size analyses: 

 
• Borehole 1 – depth 0.76 m to 1.87 m (2.5 ft to 4.5 ft) 
• Borehole 2 – depth 4.57 m to 5.18 m (15.0 ft to 17.0 ft) 
• Borehole 3 – depth 3.20 m to 3.66 m (10.5 ft to 12.0 ft) 
• Borehole 4 – depth 9.14 m to 10.67 m (30.0 ft to 35.0 ft) 
• Borehole 5 – depth 5.18 m to 6.10 m (17.0 ft to 20.0 ft) 
• Borehole 6 – depth 2.29 m to 2.90 m (7.5 ft to 9.5 ft) 

 
 

Boreholes 2, 3, 4, and 5 with 38 mm diameter (nominal 1.5-inch diameter) monitoring wells comprising a 3.0 m 
long prepack screen with a sand filter, then rider pipe backfilled with bentonite, a J-plug, and then a locking 
monument style protective cover. The monitoring wells were installed in accordance with the Ontario Water 
Resources Act (O. Reg. 903) by well technicians licenced by the MECP, working for a contractor also licenced 
by the MECP. The boreholes that were not instrumented with monitoring wells were backfilled with bentonite in 
accordance with O. Reg. 903. The monitoring wells are registered with the MOE in accordance with O. Reg. 
903 and must be decommissioned in accordance with O. Reg. 903 when they are no longer required.  
 
A survey of the ground surface elevations at the borehole locations was conducted by GMBP, using a nail in 
the hydro pole on the west side of South Mill Street as a benchmark. The reported elevation of the benchmark 
was 400.679 masl. The ground surface elevations at the borehole locations ranged from 396.57 m to 401.025 
m. The locations of the boreholes are shown on Figure 5. 

3.1.2 Overburden Groundwater Quality Sampling 
Water quality samples were collected from overburden monitoring wells at Boreholes 2, 3, 4, and 5 by Mrs. K. 
Camlis and Ms. K. Ash of GMBP on December 5, 2018. Overburden wells were purged (i.e. withdrawal of 
three times their well volume) before sampling. These samples were submitted to Maxxam Laboratory (now 
Bureau Veritas Labs Inc.), accredited by the Canadian Association for Laboratory Accreditation (CALA), to be 
analyzed for the following: routine comprehensive analysis (including major anions, cations, nutrients, 
hardness, field-filtered metals, and other parameters). Borehole 5 was also analyzed for petroleum 
hydrocarbons due to its proximity to a diesel fuel tank on the Site. The laboratory certificate of analysis is 
included in Appendix D. 

3.1.3 Bedrock Boreholes and Well Installation 
For the bedrock well installation and aquifer performance testing, three new water supply wells were installed 
at the property by Keith Lang Well Drilling Inc. using the conventional rotary drilling method. The wells were 
spaced in the western, central and northern areas to provide coverage of the property and for future use by the 
planned lots.. The well locations were also selected in consideration of the numerous existing wells to the north 
and east of the property, that provide a level of certainty regarding the ability of the aquifer system to provide 
an adequate water supply for residential use beyond the property limits. 
 
No methane or explosive gases were reported to have been encountered during well drilling. 
 
The wells were drilled to depths of 64 to 74 m (210 to 242 ft) below ground surface and finished as open holes 
within the dolostone bedrock. The wells were completed with a nominal “6-inch” (0.15 m) steel casing from 
approximately 0.5 m above the ground surface.  At the wells, the bedrock surface is reported to be situated at 
an elevation between 332 MASL and 340 MASL, or approximately 60 to 72 meters deep. 
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Water well records were submitted for each of the wells. Appendix E contains a copy of these well records, 
which includes more detailed information about the well construction and the geologic materials encountered 
during drilling. 

3.1.4 Bedrock Groundwater Pumping Tests 
Pumping tests were completed on select wells in September 2020.   Pumping tests were completed after 
development of the wells by the licensed well contractor via pumping and purging.   The pumping tests were 
completed by the licensed well contractor with monitoring and water quality sampling completed by GMBP 
personnel.  During the pumping the tests, the discharge line was placed approximately 9 m (30 feet) or greater 
from the well in a downslope position and the discharge monitored to ensure it was flowing away from the well 
(i.e., so that the discharge could not potentially influence the well). 
 
This aquifer performance testing involved performing a pumping test with a constant-discharge of 
approximately 40 to 100 L/min for approximately 6 hours. A combination of logging pressure transducers 
(Solinst Levelogger instruments) and manual measurements were used to measure the water levels at the 
wells where the pumping tests were being performed, and at select wells in the vicinity of the pumping tests.  
The level loggers were typically set to collect data on intervals from 0.5 to 5 second intervals in the pumping 
wells (depending on the expected results), and from 1 to 5 minute intervals in the monitoring wells.  In each 
case, the neighbouring bedrock supply wells on the subject property were monitored during each pumping test 
 
Following each pumping test, the recovery of the water level was logged until a static or near-static (i.e. 95%) 
water level was reached.   

3.1.5 Bedrock Groundwater Quality Sampling 
Groundwater quality was measured at each of the pumped bedrock wells. A total of two samples were 
collected from each well. Samples were collected approximately half an hour after the start of pumping, and 
half an hour prior to the end of pumping. 
 
Samples were collected using industry accepted methodology. Groundwater samples were collected for Rapid 
Chemical Analysis Package (RCAp) procedure to determine the comprehensive groundwater quality in each 
well. Wells were also sampled for microbiological parameters E.coli and total coliforms. Residual chlorine 
testing was completed in the field using a Hach Chlorine Pocket Colorimeter test kit.  
 
Samples were submitted to Bureau Veritas Labs Inc. within the specified hold times in coolers and under 
standard chain of custody protocols.  Bureau Veritas Labs is accredited by the Canadian Association for 
Laboratory Accreditation (CALA) and by the Standards Council of Canada for the analyses requested.  The 
laboratory Certificates of Analysis are provided in Appendix D and the results are summarized in Table 5. 

 

3.2 Overburden Observations and Measurements 

3.2.1 Overburden Test Holes 
The soils observed in the overburden test holes were consistent with the geologic mapping of the Site geology 
and MECP well records. Immediately below the topsoil layer, which was observed to be 100 mm to 400 mm 
thick, the soil was predominantly clayey silt with some sand and trace gravel. The clayey silt was considered to 
be soft to hard, with soft to firm clayey silt typically encountered directly underlying the topsoil. 
 
Silt and Clay/clay and silt with trace to some sand and trace gravel was encountered underlying the clayey silt 
in all boreholes, as well as underlying the silt in Borehole 3. Occasional wet sand seams were observed within 
the silt and clay/clay and silt deposit in Boreholes 2 and 3.  
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Grey silt with some sand and clay was encountered underlying the silt and clay/clay and silt in Boreholes 3, 4, 
and 5. Occasional wet sand seams were observed within the silt deposit in Borehole 3. The testhole logs are 
provided in Appendix E. 

3.2.2 Overburden – Groundwater Flow Direction 
Table 3 contains the water level readings and groundwater elevations for the overburden wells. These 
readings were processed to construct a map of the potentiometric surface of the shallow overburden 
groundwater across the site, provided in Figure 9. In general, the shallow groundwater flow is inferred to follow 
the ground topography east-northeast towards the Conestogo River. 

3.2.3 Overburden – Groundwater Quality 
A summary of the analytical results of the groundwater samples taken from the overburden are summarized in 
Table 4. The groundwater in the overburden can be characterized as moderately mineralized, with little 
evidence of influence from anthropogenic sources. The analytical results in Table 4 are compared against the 
Ontario Drinking Water Standards (2002) Maximum Allowable Concentration (MAC) limits and Aesthetic 
Objective (A/O) limits. It should be noted that the Ontario Drinking Water Standards are established for treated 
drinking water. It is expected that the shallow groundwater would be influenced by surface water sources. 
 
The results are considered to be reflective of shallow overburden groundwater, which can be influenced by 
surface sources. Hardness is reported to be between 360 and 470 mg/L (as CaCO3). The Ontario Drinking 
Water Standards (2002) considers water supplies with a hardness of greater than 200 mg/L but less than 500 
mg/L as poor but tolerable. Little evidence of anthropogenic influence is present. Nitrate plus nitrite 
concentrations ranged from below the Reportable Detection Limit (RDL) of 0.10 mg/L to 0.26 mg/L, much lower 
than the MAC limit of 10 mg/L for nitrate. Chloride concentrations varied from 4.9 mg/L to 17 mg/L, well below 
the A/O of 250 mg/L. Sodium concentrations were reported to be between 11 and 36 mg/L, with an average of 
19.5 mg/L. Sodium and chloride are commonly distributed in nature as sodium chloride (NaCl).  

 
Borehole 5 was analyzed for petroleum hydrocarbons due to its proximity to a diesel fuel tank. All reported 
concentrations were less than the RDL, except toluene. The reported concentration of toluene was 0.27 µg/L, 
well below the A/O of 0.024 mg/L (24 µg/L).  
 

3.3 Overburden – Hydrogeologic Setting 
Shallow groundwater flow often correlates to topographical features and typically flows towards nearby water 
bodies and wetland areas. Based on the area geology and topography, groundwater is expected to flow in an 
east-northeast direction toward the Conestogo River situated 250 m northeast of the Site.. The inferred 
direction of shallow groundwater flow is shown in Figure 9, and the measured groundwater elevations are 
summarized in Table 3. 
 
Based on groundwater elevation monitoring events to date, the shallow groundwater elevations at the four 
monitoring wells were found to occur between approximately 388.90 masl to 400.71 masl, and were found to 
generally mimic ground surface topography.  On the southerly portion of the site, the depth to groundwater 
correlates to approximately 2.4 to 6.4 m and towards the northerly portion of the site the depths to groundwater 
correlates to approximately 10 m below ground surface. Based on groundwater elevation measurements 
collected between August 2018 and September 2020, the water table is observed to fluctuate with seasonal 
and precipitation events (as expected). 
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The Site is generally considered to be within a recharge area with moderate downward gradients. The majority 
of the overburden soils identified at depth throughout the borehole program are considered to have low 
permeability (primarily silt and clay), and are expected to limit infiltration. The deepest and dense soils of the 
boreholes have the potential to create perched water conditions which can result in wet to saturated zones. 
Perched water conditions are typically influenced by surface sources and are dependent on the amount of 
precipitation, control of surface water, and time of year. Perched water levels are expected to fluctuate 
significantly in elevation and volume. 

 

3.4 Bedrock Observations and Measurements 

3.4.1 Geologic Setting 
The geological materials beneath the Site and its surroundings fall under two main categories: glacial deposits 
(overburden) and sedimentary bedrock. The observations made during the drilling of the test holes and wells 
indicate that the overburden materials are dominated by clayey silt with small amounts of sand and gravel to 
the top of the bedrock. The thickness of the unconsolidated glacial materials overlying the bedrock varies 
between 64 m and 74 m.  Based on the findings of the observations made within the MECP Well Records for 
nearby wells, dolostone bedrock of the Salina formation underlies the site. Overburden and bedrock 
observations were generally consistent with the information available through the Ontario Geological Survey 
(2010). The top 2.5 m of the dolostone bedrock was noted in two of the drilled well records to be soft and 
broken.  

3.4.2 Bedrock Groundwater Flow Direction 
Based on GRCA groundwater flow in the bedrock (Grand River Regional Groundwater Study, Figure 8), the 
groundwater flow in this area is generally towards the southeast, and may be locally directed easterly towards 
the Grand River. The groundwater elevations in the area determined in the Regional Groundwater Study were 
estimated to be slightly less than 375 masl, consistent with the observed groundwater elevations around 373 
masl.  
 
Groundwater hydraulic gradients based on site observations appear to be minimal with observations of water 
elevation change ranging 0.3 m across the site.  

3.4.3 Bedrock Groundwater Quality  
For the purposes of this report, the analytical results are compared against the Ontario Drinking Water 
Standards (2002) MAC and A/O for treated drinking water, and are presented in Table 5. Results of note are 
as follows: 

 
• As expected from a carbonate bedrock aquifer system, the groundwater is relatively hard, with 

hardness between 250 and 410 mg CaCO3/L, exceeding the A/O (100 mg/L) in all bedrock wells. 
• Total dissolved solids (TDS) ranged from 570 mg/L to 470 mg/L, exceeding the A/O (500 mg/L) in one 

well. 
• Total Coliforms were not detected in any samples. Regardless of the sampling results, it is 

recommended that all wells be provided with disinfection. 
• The water quality results were found to be generally consistent during pumping.  The minor variability 

obtained is considered to be within that expected with natural variability when groundwater sampling. 
There is no evidence of dramatic changes in water quality that may indicate change in water source 
during pumping (such as a boundary condition or increased influence from near surface sources). 

• The concentration of sodium in all the samples was below the A/O of 200 mg/L, but above the 
threshold for notification. 
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The groundwater quality is considered to be typical of that from a carbonate-based bedrock system, with 
elevated hardness and slightly elevated manganese. Elevated total dissolved solids (TDS) and sulphate is 
reported to be common in the Salina formation (Hydrogeology of Southern Ontario, 2003).  
 
The groundwater from the dolostone bedrock aquifer (often referred to as limestone in well records) generally 
meets the Ontario Drinking Water Objective. 
 
The security of groundwater systems in rural environments cannot be guaranteed. As such, it is recommended 
that water supply systems be fitted with a disinfection treatment component, such as ultra-violet (UV) or 
chlorination. 
 
The water is considered to be moderately mineralized, typical for groundwater supplied from a carbonate 
bedrock system. Such water quality issues can be treated by several different treatment technologies, 
depending on the requirements/preferences of the specific property owner, but typically include filter and water 
softener and/or reverse osmosis treatment. 

3.4.4 Aquifer Performance Testing 
As discussed, to characterize the limestone aquifer, each of the wells was subject to a constant-rate pumping 
test with drawdown observations being made in all three of the wells. The data gathered during these pumping 
tests is provided in plotted and tabular format in Tables 6, 7, 8, 9 and Appendix F. Following the completion of 
each pumping test, the pumping well was monitored to record the progress of recovery. Table 6 provides 
summary observations made during the pumping tests, including discharge rate, maximum drawdown, and 
time to recovery. 
 
For the purposes of average daily water use, the daily demand for each proposed residential lot is expected to 
be in the range of 1,000 L/day (from the 2012 Ontario Building Code [OBC]). The number of lots proposed is 
11. Therefore, it is expected that the overall area of development will require approximately 11,000 L (11 m3) of 
water per day.  Under the D-5-5 Guideline, the short term taking requirement for a private well is 13.7 L/min. 
 
AquiferTest 2013 software was utilized to calculate the aquifer properties.  The wells were modelled using the 
Theis method for confined aquifers, the Hantush method for leaky-confined aquifers and double porosity for 
fractured bedrock aquifers. The analysis method was selected based on the hydrogeologic conditions 
observed at the site and the shape of the response curves. The response curves indicating a leaky-confined 
aquifer or double-porosity aquifer suggest the aquifer has a recharge component from the overburden (i.e., 
leakage), or the bedrock is fractured and the porous matrix provides for recharge (i.e., double-porosity), or that 
there are components of each. 
 
Water level drawdown measured during the pumping test were in the range of 0.75 to 4.0 m. Responses were 
noted in all observation wells with drawdown in the observation wells ranging between 0.3 and 0.9 m. Water 
level recovery to 95% of static water level ranged between 10 and 200 minutes.  

 
The transmissivity for the aquifer is estimated to be in the range of 5.4x10-5 and 1.0 x10-3 m2/s. The average 
transmissivity for the aquifer is estimated to be 7.2 x 10-4 m2/s. Refer to Table 7 for a summary of the analyses. 

 
Based on a practical analysis, each of the wells was pumped at between 41 and 100 Lpm at a constant rate 
with up to 4.0 m of drawdown, after 6 hours.  During each test, approximately 20,000 L of water was 
withdrawn, enough to supply the entire subdivision.   
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Based on a water column of approximately 40 m, the limited drawdown measured during the tests at a rate that 
is reflective of the needs of the entire development, it is evident that there is sufficient short and long-term yield 
for the proposed development. 

 
Using the results of analysis from each pumping test separately, the modified Moell method (Maathuis and van 
der Kamp 2006) was used to determine the range of expected sustainable yield (Q20) for the aquifer. It was 
assumed that all of the wells that would be installed in the subdivision could be represented by a single well: 
this is a conservative assumption made to simplify the analysis, the results of which are presented in Table 8. 
The Q20 was estimated to be between 349 m3/day in well A300134 and 1,569 m3/day in well A300131. These 
estimated sustainable well yields are higher than the expected water demand for the entire subdivision (11 
m3/day). 
 
Based on this analysis, wells installed in the dolostone bedrock system (approximately 65 to 75 m bgs) are 
llikely to provide sufficient short-term and long-term yield to support a single home.  The well yields determined 
as part of this investigation are considered to be representative of the long-term yields which can be expected 
by the future residents of the development.   
 

3.5 Water Supply – Interference with Other Wells 
The radius of influence describes the maximum distance from a pumped well that a lowering to the water table 
can be measured. Within the radius of influence, a lowering of the water level, and thus water column can 
occur.  Interference occurs when the water level is lowered sufficiently in the neighbouring wells to cause a 
reduction in the yield beyond those required.   
 
The radius of influence is typically described as the area around a well where water level reductions are 
experienced.  It is important to note that it doesn’t differentiate the magnitude of the water level change.  
Further, it is important to note that the radius of influence typically decreases exponentially with distance from 
the pumping well, with the majority of influence in the direct vicinity of the well. 
 
The Maathuis and van der Kamp (2006) paper describes how to estimate the drawdown within the radius of 
influence of a well after pumping for 20 years. 
 
It was assumed that all of the wells that would be installed in the subdivision could be represented by a single 
well: this is a conservative assumption made to simplify the analysis.  The properties of the aquifer from each 
of the three pumping tests were included in the analysis.  Using the design flow of the entire development of 
approximately 11,000 L (11 m3) of water per day, the drawdown within the radius of influence was calculated, 
the results of which are presented in Table 9.  The results show that at 300 m from the well representing the 
entire subdivision, the drawdown after 20 years was estimated to be between 0.23 and 0.13 m.  
 
The individual lot well drawdown was also estimated. Based on the lot sizes, the average distance from the 
well to the lot boundaries is approximately 5 m, and the average distance between the wells is approximately 
25 m.  At a daily pumping rate of 1000 L/day, the drawdown after 20 years ranged from 0.028 to 0.007 m at 5 
m from the well and 0.024 m and 0.004 m at 25 m from the well. Based on the aquifer thickness and typical 
water column height, this drawdown is considered insignificant. 
 
Based on the information collected as part of this investigation, no influences on groundwater levels, 
interference between wells (on or off-site) or hydrogeological resources is expected from the proposed 
development.  
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4. SEWAGE SYSTEM ASSESSMENT 
4.1 Sewage System – Lot Carrying Capacity 

Nitrogen is a nutrient of primary concern with respect to on-site sewage systems. In the form of nitrate and 
nitrite, nitrogen can cause adverse impacts to potable groundwater supply and receiving surface waters. 
Therefore, it is necessary to ensure that the nitrogen (as nitrate) output of the proposed development will be 
attenuated to concentrations of no greater than 10 mg/L as per the health-based ODWS. Procedure D-5-4 
states that the only acceptable method of estimating attenuation is by dilution and that only sewage effluent 
and local infiltration (i.e. net precipitation going to groundwater recharge) can be used as diluents. This 
procedure is considered to be conservative as it does not account for natural attenuation mechanisms that 
occur within tile bed and groundwater systems, or dilution with groundwater. 
 
Based on the proposed development plan of 11 lots to be serviced by on-site sewage systems, the anticipated 
nitrogen loading (as nitrate) is 160.6 kg/year. The effective hydrologic water input, accounting for 
evapotranspiration and runoff, is estimated to be about 13,758 m3/year based on an infiltration rate of 321 
mm/year. This infiltration rate was obtained by taking the difference between precipitation (1,014.5 mm/year, 
Environment Canada 2015) and evapotranspiration (480 mm/year, Grand River Conservation Authority 2009) 
and discounting the result by 40% due to losses to runoff (Ontario Ministry of Transportation 1997). The 
property area of 4.29 hectares was used in the calculation. A nitrogen loading rate of 40 g/lot/day was 
assumed. 
 
Table 10shows the results of calculations to estimate attenuated nitrate concentration as a fraction of number 
of lots; it is estimated that to maintain nitrogen concentrations below 10 mg/L, the allowable number of lots 
using standard Class IV sewage systems is 12. For the 11-lot proposed development, attenuated nitrate 
concentration is calculated to be 9.04 mg/L. 
 
It is also worth noting that the geological setting of this project provides a degree of natural protection to the 
bedrock aquifer. The deep overburden material consists of fine-grained, hard, and very dense soils. The native 
clayey silt, silt and clay/clay and silt, and silt encountered in the boreholes limit  groundwater migration, and 
therefore are likely to provide significant attenuation of the sewage related contaminants between the on-site 
sewage disposal (i.e., shallow groundwater system) and the bedrock aquifer (where the supply is utilized). 

 

4.2 On-Site Sewage System Feasibility  
The proposed subdivision is anticipated to utilize private on-site sewage systems. To assess the feasibility of 
this proposal, a preliminary sizing of the on-site sewage system will be compared against the typical lot size. 
 
From the analysis of six soil samples taken from the overburden (Appendix G), the T-time (percolation time) 
was determined to be 50 minutes/cm for all samples. Based on this T-time, the dispersal beds are expected to 
have an overall size of approximately 400 m2. This was calculated using Table 8.7.4.1. of the Ontario Building 
Code (OBC), which states that where a T-time of greater than 50 min/cm exists, the overall contact area is 
determined by a loading rate of 4 L/m2/day. It is assumed that offsets for distribution piping of 5 m from 
structures and 3 m from property lines are added as per OBC Table 8.2.1.6.B. 
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Based on water levels collected to date, the groundwater table is approximately 2.5 to 10 mbgs in the areas of 
development. The appended grain-size distribution for the samples from the overburden test holes at depths 
ranging from 0.76 m and 10.67 m were reviewed and coefficients of permeability of less than 1.0 x 10-6 
cm/second were determined for each sample (CMT 2018). Based on these coefficients and the relationship of 
soil types to percolation times as per the OBC, a corresponding percolation time of greater than 50 minutes/cm 
has been assessed for the soils. Consequently, imported soils will be required to construct the leaching beds to 
the requirements of the OBC. 
 
Tables 8.2.1.6.A and 8.2.1.6.B in the Ontario Code and Guide for Sewage Systems 2012 indicates that the 
distribution bed must be at least 3 metres from the property line, 5 metres from any structures on the property, 
and 15 metres from any domestic drilled wells cased to at least 6 metres, or 30 metres from any other well 
(refer to the OBC for specific requirements). A standard house footprint is expected to be in the range of 150 to 
200 m2, including a garage for a combined footprint of 200 to 250 m2.  
 
The lot sizes for the development are proposed to be in the range of 2,240 m2 (Lot 5) to 4,520 m2 (Lot 3). The 
average lot size is 2,980 m2. With respect to the logistics of lot layout the smallest lot is considered. Using the 
information provided above, it is reasonable to expect that a Standard Class IV system could be constructed 
while meeting the setback at the smallest lot, and accordingly, the other larger lots proposed. Ultimately, the 
design and construction of the sewage system would be regulated under the requirements of the OBC with the 
application of associated setbacks, from buildings, wells, and the water table. 

 
 

5. DOMESTIC WATER SUPPLY ASSESSMENT 
5.1 Groundwater Quantity  
 

Based on information from the MECP well record search, there is a reasonable expectation of obtaining 
sufficient supply of groundwater at each of the proposed lots and that the supply would provide a long-term 
reliable source of water.   
 
Based on the analyses, the expected sustainable yield (Q20) for the wells in the deeper bedrock system is 
expected to be in the range of 339 to 1408 m3/day.  With respect to peak flow requirements, the pumping tests 
completed on the new wells at target depths were completed continuously at rates of between 40 and 100 
L/min, well above the 13 L/min identified in Procedure D-5-5.  Although not expected, in the event that an 
installed well could not provide sufficient yield to meet peak water supply, supplemental storage, or an 
additional, or deeper, well could be used to ensure peak demands are met. 
 
The use of domestic water on the subject property is not expected to cause influence or impact to neighboring 
properties based on observations made during the pumping tests and corresponding analyses.  This analysis 
is consistent with anecdotal information which indicates similar lot size and density in the broader area. 
 

5.2 Groundwater Quality  
Groundwater quality is considered to be consistent with groundwater from a carbonate-rich bedrock system 
with elevated hardness.  Raw water quality generally meets the Maximum Acceptable Criteria with the 
exception of dissolved sodium concentrations with concentrations between 27 and 32 mg/L. The aesthetic 
objective for sodium in drinking water is 200 mg/L. The local Medical Officer of Health should be notified when 
the sodium concentration exceeds 20 mg/L so that this information may be communicated to local physicians 
for their use with patients on sodium restricted diets. Raw water quality generally meets the aesthetic 
objectives with the exception of hardness and total dissolved solids.   
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Elevated hardness can cause staining and/or mineral deposits on fixtures. Depending on the personal 
preferences of the home-owner standard treatment for hard water includes water softening or filtration and 
reverse-osmosis systems. 

 
The security of groundwater systems in rural environments cannot be guaranteed.  Consequently, it is 
recommended that water supply systems be fitted with a disinfection treatment component, such as ultra-violet 
(UV) deactivation or chlorination.   
 
Interference with existing neighbouring property use is not expected.  As provided within the impact 
assessment for on-site sewage systems, sufficient attenuation of sewage within the shallow groundwater 
system is anticipated. 
 

5.3 Water Supply Recommendations 
In order to ensure sufficient water quantity and quality supply for the subject property, it is recommended that 
the water supply wells be installed by licensed drilling contractor with considerations to setbacks from sewage 
systems required by the Ontario Building Code.  It is recommended that the wells target the dolostone bedrock 
aquifer system (approximately 65 to 75 m below ground surface) and be constructed as per requirements of 
Ontario Regulation 903. 
 
It is recommended that the aesthetic water treatment requirements be established by the property owner via 
direct samples from the well on their specific lot.  Regardless of water quality results, it is recommended that 
water supply systems be fitted with a disinfection treatment component, such as ultra-violet (UV) or 
chlorination. 
 
 

6. WATER RESOURCES IMPACT ASSESSMENT 
 

The primary area water resource is the shallow and deeper groundwater systems.  There are no surface water 
receptors of significance noted on the site or potentially influenced by the development.    

 

6.1 Groundwater Quality – Sewage Systems 
Water quality degradation due the use of on-site sewage was estimated using the D-5-4 method, which 
accounts only for dilution of sewage with rainfall. This approach is considered conservative since it doesn’t 
account for additional attenuation of sewage due to dilution with groundwater or natural attenuation via 
biological or geochemical processes, which are known to occur. Using the dilution with rainfall approach, for 
the 11-lot proposed development, the resultant groundwater nitrate concentration is estimated to be 9.04 mg/L, 
which is below the allowable level of 10 mg/L. Based on this analysis, no impacts are expected due to the 
proposed development. 
 
Based on a review of geologic conditions, the occurrence of very low permeability soils (<1.0 x 10-6 cm/s, CMT 
2018) found at depths between 0.76 m to 10.67 mbgs are considered to provide a level of protection to the 
underlying bedrock system. Although not relied upon for protection, the continuous occurrence of the 
overburden would significantly reduce the potential for influence to the bedrock system. 
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6.2 Water Quality and Quantity – Stormwater Management 
A stormwater management report and associated designs for the proposed development has been completed 
under separate cover. Under existing conditions, the majority of the rainfall runoff on the site drains to the east 
to an existing ditch. Other smaller portions of the site drain northwest overland to a tributary of the Conestogo 
River, or northeast to an existing storm water system.  
 
The site development as whole is considered to be low intensity with approximately 30% impervious area. 
Under proposed conditions, the runoff from all road surfaces is directed to the easterly outlet with water quality 
is controlled by an Oil/Grit Separator and water quantity controlled by a dry pond stormwater management 
facility. The northwesterly and northeasterly outlets are proposed to receive runoff from lawns and rooftops 
which is considered “clean runoff”. The proposed runoff flow rates under proposed conditions for all outlets are 
expected to be equal to or less than the existing condition runoff flow rates for all storm events.  
 
A water balance analysis was completed as part of the stormwater management report which showed that the 
annual net change of the amount of recharge was approximately -1%. The majority of the proposed surface 
grading meets the requirements of a “Vegetative Filter Strip” as defined by the Low Impact Development 
Stormwater Management Planning and Design (LIDSWMP) Guide which is estimated to provide a runoff 
reduction of 37.5% and contributes to infiltration. The proposed grading generally follows existing grading and 
generally maintains existing surface and shallow groundwater flow directions. 
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7. CONCLUSIONSANDRECOMMENDATIONS

Based on the findings of this site servicing study, the following conclusions can be made:

The aquifer beneath the site is capable of supplying groundwater at a rate greater than the expected
demand of the proposed development.

It is reasonable to expect that individual supply wells installed into the aquifer system will have

;,: ""-:";i: ",.*,:::";:": ;: ffi:l :;ili:.,he bedr.ck aqu fer sys,em w
be adequate for supply with the use of disinfection and aesthetic treatment for hardness.

The proposed development of 11 lots with private individual sewage systems are not expected to
cause impacts to the groundwater resources. Estimates of the potential for groundwater impact by
nitrate (using the D-5-4 Guidelines) indicate a resultant estimated nitrate groundwater concentration of
9.04 mg/L, below the allowable concentration of 10 mg/L.

The size of the lots is sufficient to logistically support standard Class lV sewage systems and meet set
back requirements under the OBC. As per standard process, site layouts are to be confirmed at the
time of lot development and should consider neighbouring development plans, including well and
sewage system placement.

No impacts to ecological features due to changes in hydrogeological conditions or the water balance
are expected. The development layout and associated grading will maintain groundwater and surface
water flow directions and the water balance will generally be maintained.

The following recommendations are made in support of the Conclusions provided above and to support the
development:

Wells are to be completed in the overburden or bedrock aquifer system to a depth of approximately 65
to 75 mbgs (or greater) and properly cased as per the requirements of Ontario Regulation 903.

The type of treatment system be based on the results of a water quality analysis of the groundwater at
each well and the homeowner requirements/preferences for general/aesthetic groundwater
parameters. Regardless of water quality results, the treatment system should include a disinfection
component, such as UV or chlorination

Allof which is respectfully submitted.

GM BLUEPLAN ENGINEERING LIMITED

a

a

a

wy.
Per:

&.& g

4t,

tr,
9,"

2:Ll
t). F.{€?-30flJ

P;tp,ritLe$,iil

?.A
q

n

0

s

+)

,4

JS/mr

M. Nelson, P.Eng., P

PAGE 16 OF 18



HYDROGEOLOGICAL REPORT 
GLEN ALLAN SUBDIVISION 

GMBP FILE: 317033-2 
MARCH 2021 

 

 PAGE 17 OF 18 

8. STATEMENT OF LIMITATIONS 
 
The information in this report is intended for the sole use of Mr. Murray Martin. GM BluePlan Engineering 
Limited accepts no liability for use of this information by third parties. Any decisions made by third parties on 
the basis of information provided in this report are made at the sole risk of the third parties. 

 
GM BluePlan Engineering Limited cannot guarantee the accuracy or reliability of information provided by 
others. GM BluePlan Engineering Limited does not accept liability for unknown, unidentified, undisclosed, or 
unforeseen surface or sub-surface conditions that may be later identified. 

 
The conclusions pertaining to the condition of soils and/or groundwater identified at the site are based on the 
visual observations at the locations of the investigative boreholes/monitoring wells and on the reported 
analytical data for the selected soil and groundwater samples. GM BluePlan Engineering Limited cannot 
guarantee the condition of soil and/or groundwater that may be encountered at the site in locations that were 
not specifically investigated as part of this investigation. 
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Table 1 - Summary of Water Well Records

MECP Well ID Address Lot Conc. Easting Northing Township
County/ 

Municipality
Well Use

Bedrock/ 

Overburden

Depth to 

Bedrock (m)

Total Depth of 

Well (m)

Static Water 

Level (m)
Year Drilled

Pumping Rate 

(GPM)
Notes

Wells on Neighbouring Properties

6701980 ~ 4 2 523123 4833925 Peel Wellington
Domestic/ 

Livestock
Overburden ~ 0.00 0.00 1961 5

6701981 ~ 5 2 523402 4833855 Peel Wellington
Domestic/ 

Livestock
Bedrock 0 0.00 0.00 1955 10

6701982 ~ 6 2 523805 4833404 Peel Wellington
Domestic/ 

Livestock
Bedrock 0 0.00 0.00 1955 14

6701983 ~ 6 2 523920 4833395 Peel Wellington
Domestic/ 

Livestock
Bedrock 0 0.00 0.00 1964 12

6701989 ~ 6 3 524035 4833829 Peel Wellington
Domestic/ 

Livestock
Bedrock 0 0.00 0.00 1950 12

6701990 ~ 6 3 524202 4833546 Peel Wellington Public Bedrock 0 0.00 0.00 1958 12

6703351 ~ 5 3 523464 4833973 Peel Wellington Domestic Bedrock 0 0.00 0.00 1969 15 Mennonite Church

6703433 ~ 5 3 523764 4833783 Peel Wellington Domestic Overburden ~ 0.00 0.00 1969 3

6703657 ~ 5 3 523614 4833923 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1970 30

6703821 ~ 4 3 523134 4834153 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1970 10

6704556 ~ 6 2 524268 4833416 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1973 6

6704584 ~ 6 2 523784 4833623 Peel Wellington Domestic Overburden ~ 0.00 0.00 1972 4

6705961 ~ 6 2 523914 4833583 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1974 15

6706161 ~ 4 3 523134 4834183 Peel Wellington Domestic Overburden ~ 0.00 0.00 1976 25

6706461 ~ 6 2 523714 4833723 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1977 8

6706519 ~ 6 2 523964 4833423 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1977 12

6706671 ~ 5 2 523714 4833723 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1977 6

6707033 ~ 5 2 523514 4833773 Peel Wellington Domestic Bedrock 0.00 0.00 ~ 1979 10

6707081 ~ 5 2 523714 4833673 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1979 12

6707198 ~ 6 2 523914 4833523 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1979 10

6707250 ~ 6 2 524314.1 4833373 Peel Wellington Domestic Overburden ~ 0.00 0.00 1979 10

6708569 ~ 6 2 523943 4833337 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1986 8

6708783 ~ 5 2 523590 4833791 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1987 10

6708784 ~ 6 2 523944 4833196 Peel Wellington Domestic Overburden ~ 0.00 0.00 1986 10

6709367 ~ 5 2 523687 4833607 Peel Wellington Domestic Overburden ~ 0.00 0.00 1988 2

6709653 ~ 5 2 523610 4833607 Peel Wellington Domestic Bedrock 0 0.00 0.00 1989 10

6709660 ~ 6 2 523874 4833562 Peel Wellington Domestic Overburden ~ 0.00 0.00 1988 10

6711052 ~ 5 2 523703 4833590 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1992 10

6711371 ~ 4 2 523214 4833967 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1993 10

6712620 ~ 5 2 523195 4833276 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1998 10

6712623 ~ 5 2 523383 4833899 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 1998 10

6713256 ~ 6 2 523712.5 4832976 Peel Wellington Domestic Overburden ~ 0.00 0.00 1999 10

6713395 ~ 4 2 523098 4834031 Peel Wellington
Domestic/ 

Livestock
Bedrock 0.00 0.00 0.00 2000 10

6713398 ~ 5 2 523191.5 4833274 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2000 10

6714425 6 Snyder Ave 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2002 10

6714426 1 Snyder Ave 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2002 8

6714427 2 Snyder Ave 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2002 10

6714428 3 Snyder Ave 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2002 10

6714429 4 Snyder Ave 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2002 10
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Table 1 - Summary of Water Well Records

MECP Well ID Address Lot Conc. Easting Northing Township
County/ 

Municipality
Well Use

Bedrock/ 

Overburden

Depth to 

Bedrock (m)

Total Depth of 

Well (m)

Static Water 

Level (m)
Year Drilled

Pumping Rate 

(GPM)
Notes

Wells on Neighbouring Properties

6714430 5 Snyder Ave 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2002 10

6714535 ~ 5 3 523854 4834460 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2003 10

6715142 2 Wallenstein 4 3 523246 4834068 Peel Wellington Domestic Overburden ~ 29.90 13.88 2004 10

6715293 2 Wallenstein ~ ~ 523587 4833516 Peel Wellington Domestic Bedrock 54.76 56.00 21.29 2004 10

6715389
Wellington Rd, 45 

St.
~ 2 524013 4833561 Peel Wellington Observation Overburden ~ 14.00 ~ 2005 ~

6715648 RR2 Wallenstein 5 2 523645 4833668 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2005 10

7038922

Wellington Rd 45 

Conestoga River 

Bridge

2 524003 4833597 Peel Wellington ~ ~ ~ ~ ~ 2006 ~ Abandonment record

7041717
#2 7810 County 

Rd 45
2 2 523625 4833789 Peel Wellington ~ ~ ~ ~ ~ 2007 ~ Abandonment record

7041718
RR2 7810 County 

Rd 45 Con 3
2 2 523626 4833760 Peel Wellington Domestic Bedrock 32.92 45.72 18.28 2007 8.5

7041860

Wellington Rd 45 

Conestoga River 

Bridge

~ ~ 524012 4833561 Peel Wellington ~ ~ ~ ~ ~ 2007 ~ Abandonment record

7102352
7832 Wellington 

Rd 45, RR2
5 2 523339 4833888 Peel Wellington Domestic Bedrock 18.30 43.00 18.84 2007 10.5

7103681
6534 SO. Rd. #17 

RR #2
6 3 524352 4833524 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2007 10

7129928 51 Hill Street 6 2 523718 4833578 Peel Wellington ~ ~ ~ ~ ~ 2009 ~ Abandonment record

7129929 51 Hill Street 6 2 523735 4833596 Peel Wellington ~ ~ ~ ~ ~ 2009 ~ Abandonment record

7152856
7859 Wellington 

Rd 45
4 3 523039 4834190 Peel Wellington ~ ~ ~ ~ ~ 2010 ~ Abandonment record

7169460 58 Hill Street ~ ~ 523633 4833548 Peel Wellington ~ ~ ~ ~ ~ 2011 ~ Abandonment record

7181524 37 Hill Street ~ ~ 523521 4833505 Peel Wellington ~ ~ ~ ~ ~ 2012 ~ Water Supply Status

7187197 8 Mill Street S 6 2 523618 4833712 Peel Wellington Domestic Bedrock 36.70 50.30 24.38 2012 12

7187198
7806 Wellington 

Rd 45
5 2 523678 4833719 Peel Wellington Domestic Bedrock 31.40 37.50 18.26 2012 12

7189475 7 Centre Street 5 2 523556 4833752 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2012 12

7194472
7766 Wellington 

Rd 45
6 2 524230 4833446 Peel Wellington Domestic Overburden ~ 24.70 8.99 2012 12

7202098
7812 Wellington 

Rd 45, RR2
13 3 523596 4833788 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2013 15

7202099
7812 Wellington 

Rd 45, RR2
13 3 523594 4833777 Peel Wellington ~ ~ ~ ~ ~ 2013 ~ Abandonment record

7219544 6534 Sideroad 17 6 3 524349 4833494 Peel Wellington ~ ~ ~ ~ ~ 2014 ~ Abandonment record

7265078 7833 RR #45 ~ ~ 523370 4833972 Peel Wellington Domestic Overburden ~ 0.00 0.00 2016 5

7268130
7862 Wellington 

Rd 45
4 2 523049 4833961 Peel Wellington Other Bedrock 0 0.00 0.00 2016 20

7281424
7777 Wellington 

Rd 45
7 3 524398 4833488 Peel Wellington Livestock Bedrock 0 0.00 0.00 2016 15

7288220 18 Mill Street 6 2 523548 4833669 Peel Wellington Domestic Bedrock 0.00 0.00 0.00 2017 12
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Table 2 - Theoretical Well Yields for Nearby Wells

MECP Well 

ID
Easting Northing

County/ 

Municipality

Bedrock/ 

Overburden

Depth to 

Bedrock (m)

Total Depth of 

Well (m)

Static Water 

Level (m)

Year 

Drilled

Pumping Rate 

(GPM)

Test Duration 

(hr)

End of Test Water 

Level (m)

Drawdowns 

(m)

Transmissivity

=0.6Q/s

Available Drawdown

=0.9 sat thickness 

H (m)

Well Yield

=0.54TH 

(m3/s)

Well Yield

(L/min)

Well Yield 

(igpm)

K 

(m/sec)
Ro (m)

Wells on Neighbouring Properties

6701980 523123 4833925 Wellington Overburden ~ 51.24 39.65 1961 5
15.00 50.33 10.68 2.13E-05 10.43 0.000120 7.20 1.66 1.84E-06 43.41

6701981 523402 4833855 Wellington Bedrock 40.87 55.51 21.96 1955 10
5.00 23.18 1.22 3.73E-04 30.20 0.006076 364.54 83.85 1.11E-05 12.20

6701982 523805 4833404 Wellington Bedrock 57.95 61.00 15.86 1955 14
4.00 16.17 0.31 2.09E-03 40.63 0.045778 2746.67 631.73 4.62E-05 6.22

6701983 523920 4833395 Wellington Bedrock 52.46 54.29 10.98 1964 12
6.00 15.25 4.27 1.28E-04 38.98 0.002689 161.35 37.11 2.95E-06 22.00

6701989 524035 4833829 Wellington Bedrock 51.24 64.36 7.93 1950 12
~ ~ ~ - ~ ~ ~ ~ ~ ~

6701990 524202 4833546 Wellington Bedrock 54.29 59.78 9.15 1958 12 6.00 10.68 - - 45.57 - - - - -

6703351 523464 4833973 Wellington Bedrock 51.24 55.51 18.30 1969 15 3.00 20.74 2.44 2.79E-04 33.49 0.005054 303.23 69.74 7.51E-06 20.06

6703433 523764 4833783 Wellington Overburden ~ 10.68 7.63 1969 3 ~ 10.68 3.05 4.47E-05 2.75 0.000066 3.98 0.91 1.47E-05 35.03

6703657 523614 4833923 Wellington Bedrock 47.28 51.85 3.05 1970 30 2.50 4.58 1.53 8.94E-04 43.92 0.021210 1272.59 292.70 1.83E-05 19.58

6703821 523134 4834153 Wellington Bedrock 51.55 54.29 25.93 1970 10 7.00 38.13 12.20 3.73E-05 25.53 0.000514 30.82 7.09 1.31E-06 41.95

6704556 524268 4833416 Wellington Bedrock 55.21 56.43 9.15 1973 6 2.00 12.20 3.05 8.94E-05 42.55 0.002055 123.28 28.35 1.89E-06 12.58

6704584 523784 4833623 Wellington Overburden ~ 17.69 10.07 1972 4 0.50 17.69 7.63 2.38E-05 6.86 0.000088 5.30 1.22 3.13E-06 40.45

6705961 523914 4833583 Wellington Bedrock 27.15 31.11 6.10 1974 15 4.00 12.20 6.10 1.12E-04 22.51 0.001359 81.53 18.75 4.47E-06 38.69

6706161 523134 4834183 Wellington Overburden ~ 71.07 28.37 1976 25 3.00 - - - - - - - - -

6706461 523714 4833723 Wellington Bedrock 54.90 57.95 17.39 1977 8 1.50 24.71 7.32 4.97E-05 36.51 0.000979 58.77 13.52 1.22E-06 24.30

6706519 523964 4833423 Wellington Bedrock 25.93 33.55 18.00 1977 12 1.25 24.40 6.41 8.52E-05 14.00 0.000644 38.63 8.89 5.48E-06 44.96

6706671 523714 4833723 Wellington Bedrock 22.88 33.55 13.42 1977 6 1.75 21.96 8.54 3.19E-05 18.12 0.000312 18.75 4.31 1.59E-06 32.27

6707033 523514 4833773 Wellington Bedrock 31.11 42.70 ~ 1979 10 1.00 ~ ~ - ~ ~ ~ ~ ~ ~

6707081 523714 4833673 Wellington Bedrock 57.04 65.58 16.17 1979 12 1.00 20.74 4.58 1.19E-04 44.47 0.002863 171.80 39.51 2.41E-06 21.32

6707198 523914 4833523 Wellington Bedrock 25.93 42.70 1.53 1979 10 2.00 1.53 0.00 - 37.06 - - - - -

6707250 524314.1 4833373 Wellington Overburden ~ 19.22 1.83 1979 10 3.50 1.83 0.00 - 15.65 - - - - -

6708569 523943 4833337 Wellington Bedrock 44.53 47.28 1.53 1986 8 1.50 3.66 2.14 1.70E-04 41.18 0.003787 227.25 52.27 3.72E-06 12.36

6708783 523590 4833791 Wellington Bedrock 28.98 39.65 15.25 1987 10 2.00 19.83 4.58 9.94E-05 21.96 0.001178 70.70 16.26 4.07E-06 27.70

6708784 523944 4833196 Wellington Overburden ~ 51.85 19.83 1986 10 1.00 22.88 3.05 1.49E-04 28.82 0.002320 139.19 32.01 4.65E-06 19.74

6709367 523687 4833607 Wellington Overburden ~ 13.42 3.66 1988 2 ~ ~ ~ - ~ ~ ~ ~ ~ ~

6709653 523610 4833607 Wellington Bedrock 47.58 61.00 26.54 1989 10 2.00 33.55 7.02 6.48E-05 31.02 0.001085 65.13 14.98 1.88E-06 28.86

6709660 523874 4833562 Wellington Overburden ~ 37.52 6.10 1988 10 2.00 12.20 6.10 7.45E-05 28.27 0.001138 68.27 15.70 2.37E-06 28.19

6711052 523703 4833590 Wellington Bedrock 29.59 40.57 21.35 1992 10 2.00 24.40 3.05 1.49E-04 17.29 0.001392 83.51 19.21 7.76E-06 25.48

6711371 523214 4833967 Wellington Bedrock 43.31 48.80 26.23 1993 10 1.00 30.50 4.27 1.06E-04 20.31 0.001168 70.07 16.12 4.72E-06 27.82

6712620 523195 4833276 Wellington Bedrock 20.44 29.28 10.07 1998 10 1.33 12.51 2.44 1.86E-04 17.29 0.001740 104.39 24.01 9.70E-06 22.79

6712623 523383 4833899 Wellington Bedrock 49.11 51.85 9.15 1998 10 1.50 18.30 9.15 4.97E-05 38.43 0.001031 61.86 14.23 1.16E-06 29.61

6713256 523712.5 4832976 Wellington Overburden ~ 19.22 5.49 1999 10 3.50 13.73 8.24 5.52E-05 12.35 0.000368 22.09 5.08 4.02E-06 49.55

6713395 523098 4834031 Wellington Bedrock 69.54 73.20 32.64 2000 10
2.00 42.70 10.07 4.52E-05 36.51 0.000890 53.43 12.29 1.11E-06 31.86

6713398 523191.5 4833274 Wellington Bedrock 43.01 46.97 10.37 2000 10 1.00 12.81 2.44 1.86E-04 32.94 0.003314 198.84 45.73 5.09E-06 16.52

6714425 523854 4834460 Wellington Bedrock 13.73 28.98 10.68 2002 10 1.50 11.90 1.22 3.73E-04 16.47 0.003314 198.84 45.73 2.04E-05 16.52

6714426 523854 4834460 Wellington Bedrock 19.83 28.98 8.85 2002 8 2.00 12.51 3.66 9.94E-05 18.12 0.000972 58.33 13.42 4.94E-06 24.39

6714427 523854 4834460 Wellington Bedrock 18.91 24.40 9.46 2002 10 1.00 10.68 1.22 3.73E-04 13.45 0.002706 162.39 37.35 2.49E-05 18.28

6714428 523854 4834460 Wellington Bedrock 18.91 24.40 9.76 2002 10 1.50 10.98 1.22 3.73E-04 13.18 0.002651 159.07 36.59 2.55E-05 18.46

6714429 523854 4834460 Wellington Bedrock 13.42 28.98 9.76 2002 10 2.00 11.29 1.53 2.98E-04 17.29 0.002784 167.03 38.42 1.55E-05 18.02

6714430 523854 4834460 Wellington Bedrock 11.59 28.98 10.68 2002 10 1.75 11.59 0.92 4.97E-04 16.47 0.004419 265.12 60.98 2.71E-05 14.30

6714535 523854 4834460 Wellington Bedrock 21.66 34.47 14.64 2003 10 1.00 22.88 8.24 5.52E-05 17.84 0.000532 31.91 7.34 2.78E-06 41.23

6715142 523246 4834068 Wellington Overburden ~ 29.90 13.88 2004 10 1.50 18.50 4.62 9.84E-05 14.42 0.000766 45.97 10.57 6.14E-06 34.35

6715293 523587 4833516 Wellington Bedrock 54.76 56.00 21.29 2004 10 1.00 21.91 0.62 7.33E-04 31.24 0.012369 742.13 170.69 2.11E-05 8.55

6715389 524013 4833561 Wellington Overburden ~ 14.00 ~ 2005 ~
~ ~ ~ - ~ ~ ~ ~ ~ ~

6715648 523645 4833668 Wellington Bedrock 30.50 38.13 24.40 2005 10
1.00 26.54 2.14 2.13E-04 12.35 0.001420 85.22 19.60 1.55E-05 25.23
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Table 2 - Theoretical Well Yields for Nearby Wells

MECP Well 

ID
Easting Northing

County/ 

Municipality

Bedrock/ 

Overburden

Depth to 

Bedrock (m)

Total Depth of 

Well (m)

Static Water 

Level (m)

Year 

Drilled

Pumping Rate 

(GPM)

Test Duration 

(hr)

End of Test Water 

Level (m)

Drawdowns 

(m)

Transmissivity

=0.6Q/s

Available Drawdown

=0.9 sat thickness 

H (m)

Well Yield

=0.54TH 

(m3/s)

Well Yield

(L/min)

Well Yield 

(igpm)

K 

(m/sec)
Ro (m)

Wells on Neighbouring Properties

7038922 524003 4833597 Wellington ~ ~ ~ ~ 2006 ~

~ ~ - ~ ~ ~ ~ ~ ~

7041717 523625 4833789 Wellington ~ ~ ~ ~ 2007 ~
~ ~ - ~ ~ ~ ~ ~ ~

7041718 523626 4833760 Wellington Bedrock 32.92 45.72 18.28 2007 8.5

1.00 27.74 9.46 4.08E-05 24.70 0.000545 32.68 7.52 1.49E-06 34.63

7041860 524012 4833561 Wellington ~ ~ ~ ~ 2007 ~

~ ~ - ~ ~ ~ ~ ~ ~

7102352 523339 4833888 Wellington Bedrock 18.30 43.00 18.84 2007 10.5
1.00 22.74 3.90 1.22E-04 21.74 0.001437 86.23 19.83 5.07E-06 26.33

7103681 524352 4833524 Wellington Bedrock 35.99 50.02 19.52 2007 10
1.00 28.06 8.54 5.32E-05 27.45 0.000789 47.34 10.89 1.75E-06 33.85

7129928 523718 4833578 Wellington ~ ~ ~ ~ 2009 ~ ~ ~ - ~ ~ ~ ~ ~ ~

7129929 523735 4833596 Wellington ~ ~ ~ ~ 2009 ~ ~ ~ - ~ ~ ~ ~ ~ ~

7152856 523039 4834190 Wellington ~ ~ ~ ~ 2010 ~
~ ~ - ~ ~ ~ ~ ~ ~

7169460 523633 4833548 Wellington ~ ~ ~ ~ 2011 ~ ~ ~ - ~ ~ ~ ~ ~ ~

7181524 523521 4833505 Wellington ~ ~ ~ ~ 2012 ~ ~ ~ - ~ ~ ~ ~ ~ ~

7187197 523618 4833712 Wellington Bedrock 36.70 50.30 24.38 2012 12 1.00 30.66 6.28 8.69E-05 23.33 0.001094 65.66 15.10 3.35E-06 34.49

7187198 523678 4833719 Wellington Bedrock 31.40 37.50 18.26 2012 12
1.00 19.68 1.42 3.84E-04 17.32 0.003592 215.53 49.57 2.00E-05 19.04

7189475 523556 4833752 Wellington Bedrock 32.03 60.09 24.25 2012 12 2.00 44.23 19.98 2.73E-05 32.25 0.000476 28.54 6.56 7.62E-07 52.32

7194472 524230 4833446 Wellington Overburden ~ 24.70 8.99 2012 12
1.00 11.24 2.25 2.42E-04 14.14 0.001851 111.07 25.55 1.54E-05 26.52

7202098 523596 4833788 Wellington Bedrock 26.54 53.99 18.61 2013 15
1.50 27.45 8.85 7.71E-05 31.84 0.001326 79.54 18.29 2.18E-06 39.17

7202099 523594 4833777 Wellington ~ ~ ~ ~ 2013 ~
~ ~ - ~ ~ ~ ~ ~ ~

7219544 524349 4833494 Wellington ~ ~ ~ ~ 2014 ~
~ ~ - ~ ~ ~ ~ ~ ~

7265078 523370 4833972 Wellington Overburden ~ 12.20 6.58 2016 10 1.00 8.97 2.39 1.90E-04 5.06 0.000519 31.16 7.17 3.39E-05 41.72

7268130 523049 4833961 Wellington Bedrock 74.115 78.39 30.50 2016 45
1.00 33.55 3.05 6.71E-04 43.10 0.015609 936.55 215.41 1.40E-05 34.24

7281424 524398 4833488 Wellington Bedrock 74.725 76.25 24.71 2016 30
1.00 35.38 10.68 1.28E-04 46.39 0.003200 192.02 44.17 2.48E-06 50.42

7288220 523548 4833669 Wellington Bedrock 60.09 72.29 27.76 2017 10 1.50 34.47 6.71 6.77E-05 40.08 0.001466 87.97 20.23 1.52E-06 24.83

Average: 2.23E-04
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Table 3: Water Level Observations

Well ID Ground Elv. 

(masl)

Northing 

(UTM)

Easting 

(UTM)

TOC Elv. 

(masl)

Bottom Elv. 

(masl)

Length 

(m)

Depth 

(mbTOC) Elv. (masl)

Depth 

(mbTOC) Elv. (masl)

Depth 

(mbTOC) Elv. (masl)

Depth 

(mbTOC) Elv. (masl)

MW-2 403.126 4833551.36 523422.757 403.126 397.34 3.0 2.416 400.71 3.33 399.80 3.47 399.66 3.46 399.67

MW-3 402.273 4833627.209 523408.383 402.273 395.56 3.1 3.403 398.87 3.90 398.37 3.96 398.31 3.95 398.33

MW-4 399.004 4833699.816 523504.398 399.004 388.33 3.1 9.474 389.53 10.10 388.90 10.05 388.95 10.04 388.96

MW-5 399.697 4833563.988 523524.19 399.697 392.99 3.0 5.707 393.99 6.54 393.16 6.61 393.09 6.62 393.08

mbTOC - metres below top of casing of well

TOC - Top of Casing

masl - metres above Sea Level

Elv. - Elevation

Water Level Water Level

September 18, 2020 September 20, 2020 September 20, 2020

Screen Water Level

August 29-30, 2018Overburden Monitoring Wells

Water Level
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Table 4 - Summary of Overburden Groundwater Quality

Parameter
ODWS 

MAC

ODWS 

A/O Units
MW-2               

(05-Dec-2018)

MW-3               

(05-Dec-2018)

MW-4               

(05-Dec-2018)

MW-5               

(05-Dec-2018)

Alkalinity (Total as CaCO3) - 30-500 mg/L 390 510 330 330

Calculated TDS - 500 mg/L 450 540 390 430

Hardness (CaCO3) - 80-100 mg/L 400 470 360 390

Orthophosphate (P) - - mg/L <0.010 <0.010 <0.010 <0.010

Conductivity - - umho/cm 780 910 670 730

pH - 6.5-8.5 pH 7.94 8.03 7.97 7.97

Dissolved Sulphate (SO4) - 500 mg/L 33 22 35 44

Dissolved Chloride (Cl) - 250 mg/L 16 4.9 15 17

Nitrite (N) 1.0 - mg/L <0.010 0.017 <0.010 <0.010

Nitrate (N) 10 - mg/L 0.24 0.25 <0.10 <0.10

Nitrite + Nitrate 11 - mg/L 0.24 0.26 <0.10 <0.10

Total Ammonia-N - - mg/L 0.24 0.31 0.23 0.17

Dissolved Sodium (Na) 20 200 mg/L 18 36 11 13

Dissolved Organic Carbon - 5 mg/L 1.3 1.6 0.64 0.95

Dissolved Iron (Fe) - 300 µg/L <100 350 <100 230

Dissolved Manganese (Mn) - 50 µg/L 95 110 22 42

Benzene 5 - µg/L - - - <0.20

Toluene - 24 µg/L - - - 0.27

Ethylbenzene - 2.4 µg/L - - - <0.20

Total Xylenes - 300 µg/L - - - <0.40

Notes:

1. ODWS - Ontario Drinking Water Standards

2. MAC - Maximum Acceptable Concentration

3. A/O - Aesthetic Objective

4. Values in bold and shaded exceed the A/O

5. Values in white text and shaded exceed the MAC

7. "-" indicates that there is no associated value or that the parameter was not measured.

8. MW-5 was analyzed for petroleum hydrocarbons due to its proximity to a diesel fuel tank.

General Chemistry

Petroleum Hydrocarbons (BTEX)

6. The aesthetic objective for sodium in drinking water is 200 mg/L. However, the Local Medical Officer of Health should be notified 

when the sodium concentration exceeds 20 mg/L so that this information may be communicated to local physicians for their use with 

patients on sodium restricted diets.
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Table 5
Summary of Bedrock Groundwater Chemistry

Early Time Late Time Early Time Late Time Early Time Late Time
General Chemistry
Calculated TDS - 500 - mg/L 570 560 500 500 470 470
Hardness (CaCO3) - 80-100 - mg/L 410 400 330 340 250 250
Total Ammonia-N - - - mg/L 0.48 0.47 0.57 0.57 <0.050 <0.050
Conductivity - - - umho/cm 800 810 770 780 480 470
Dissolved Organic Carbon - 5 - mg/L 1.4 1.4 1.3 1.3 <0.50 <0.50
Orthophosphate (P) - - - mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
pH - 6.5-8.5 - pH 8.04 7.98 7.99 7.98 8 8.15
Dissolved Sulphate (SO4) - 500 - mg/L 260 260 210 210 12 12
Alkalinity (Total as CaCO3) - 30-500 - mg/L 200 200 210 200 240 240
Dissolved Chloride (Cl) - 250 - mg/L 2.3 1.5 2 2.1 3.8 4
Nitrite (N) 1 - - mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Nitrate (N) 10 - - mg/L <0.10 <0.10 <0.10 <0.10 0.42 0.38
Nitrite + Nitrate (N) 10 - - mg/L <0.10 <0.10 <0.10 <0.10 0.42 0.38
Microbiology
Residual Chlorine - Field Observed - - - mg/L 0.01 0.00 0.03 0.01 0.00 0.01
Total Coliforms - CFU/100mL 0 0 0 0 0 0
Dissolved Metals
Dissolved Aluminum (Al) - - 100 ug/L <4.9 <4.9 <4.9 <4.9 <4.9 <4.9
Dissolved Antimony (Sb) 6 - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Arsenic (As) 25 - - ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Barium (Ba) 1000 - - ug/L 15 14 41 41 53 53
Dissolved Beryllium (Be) - - - ug/L <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Dissolved Boron (B) 5000 - - ug/L 62 61 62 64 61 60
Dissolved Cadmium (Cd) 5 - - ug/L <0.090 <0.090 <0.090 <0.090 <0.090 <0.090
Dissolved Calcium (Ca) - - - ug/L 100000 100000 83000 86000 78000 79000
Dissolved Chromium (Cr) 50 - - ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Cobalt (Co) - - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Copper (Cu) - 1000 - ug/L <0.90 <0.90 <0.90 <0.90 <0.90 <0.90
Dissolved Iron (Fe) - 300 - ug/L <100 <100 <100 <100 <100 <100
Dissolved Lead (Pb) 10 - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Magnesium (Mg) - - - ug/L 37000 35000 30000 31000 29000 28000
Dissolved Manganese (Mn) - 50 - ug/L 4.7 3.9 20 16 17 15
Dissolved Molybdenum (Mo) - - - ug/L 3.2 3.2 3.5 3.6 3.6 3.8
Dissolved Nickel (Ni) - - - ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Phosphorus (P) - - - ug/L <100 <100 110 110 120 130
Dissolved Potassium (K) - - - ug/L 1500 1500 830 860 890 870
Dissolved Selenium (Se) - - - ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Silicon (Si) - - - ug/L 5100 5000 5200 5400 5200 5100
Dissolved Silver (Ag) - - - ug/L <0.090 <0.090 <0.090 <0.090 <0.090 <0.090
Dissolved Sodium (Na) 20000 200000 - ug/L 28000 27000 31000 32000 32000 32000
Dissolved Strontium (Sr) - - - ug/L 2600 2700 2300 2400 2000 1900
Dissolved Thallium (Tl) - - - ug/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dissolved Titanium (Ti) - - - ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Uranium (U) 20 - - ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Vanadium (V) - - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Zinc (Zn) - 5000 - ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Notes:
1. ODWS = Ontario Drinking Water Standards
2. MAC = Maximum Acceptable Criteria; health based criteria
3. A/O = Aesthetic Objective; aesthetic criteria
4. Values in bold exceed the A/O
5. Values in bold and shaded exceed the MAC 

7. "-" indicates that there is no associated value or the parameter was not measured.

6. The aesthetic objective for sodium in drinking water is 200 mg/L. However, the local Medical Officer of Health should be notified when the sodium concentration exceeds 20 mg/L 
so that this information may be communicated to local physicians for their use with patients on sodium restricted diets.

UnitsODWS
A/O

ODWS 
MACParameter ODWS

OG Pumping Test 18-Sept-2020 Pumping Test 21-Sept-2020 Pumping Test 22-Sept-2020

DW-1 Well Tag: A300134 DW-2 Well Tag: A300131 DW-3 Well Tag: A300138
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Table 6: Summary of Observations from Aquifer Performance Tests

Ground Elev. TOC Elev. Depth of Well Bedrock Elev. Depth to Static WL Top of Aquifer Qt
Duration of 
Pumping Maximum Δs Recovery Time

(m ASL) (m ASL)  (m) (m) (m ASL) (m ASL) (L/min) (min) (m) (min)

DW-1 A300134 400.315 400.751 67.6 339.4 27.95 372.8 41 376 3.67 10

DW-2 A300131 402.294 402.951 64 340.1 29.96 373.0 100 370 0.705 195

DW-3 A300138 404.358 404.896 73.8 332.5 31.90 373.0

84 L/min for 2 
minutes, then 
63 L/Min for 
remainder

360 2.265 95

Notes:
Static WL: Elevation of water surface in well immediately before pumping that well for aquifer performance test.
Maximum Δs: Maximum drawdown,  the drawdown at the end of pumping.

Recovery Time: Time for well to recover 95% of its maximum drawdown.
Qt: Well discharge (or pumping) rate during the test.

Well ID MECP Well ID
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Table 7: Summary of Aquifer Supply Characteristics

Pumping  Well Pumping Test 
Date

Well 
Completion Observation Well Analytical Method Qt T K S HA

(L/min) (m²/s) (m/s) (--) (m)
Theis 3.91E-04 3.91E-05 7.84E-10

Hantush (Leaky) 3.15E-04 3.15E-05 4.63E-08
DW-2 Theis 4.40E-04 4.40E-05 1.43E-05
DW-3 Theis 1.57E-03 1.57E-04 1.36E-04

6.79E-04 6.79E-05 3.76E-05
Theis 7.62E-04 7.62E-05 6.00E-04

Double Porosity 9.24E-04 9.24E-05 1.08E-05
Theis 1.12E-03 1.12E-04 2.29E+01

Double Porosity 1.12E-03 1.12E-04 3.07E+02
Theis 1.00E-03 1.00E-04 1.00E-04

Double Porosity 7.78E-04 7.78E-05 4.77E-05
9.51E-04 9.51E-05 5.50E+01

Theis Early Time Fit 8.69E-04 8.69E-05 1.55E-04
Double Porosity 6.16E-04 6.16E-05 7.22E-05

Theis Early Time Fit - OW 2 7.78E-04 7.78E-05 1.00E-04
Double Porosity - OW 2 6.55E-04 6.55E-05 3.21E-05

Theis 6.61E-04 6.61E-05 5.02E-05
Double Porosity 5.40E-05 5.40E-06 3.58E-01

Theis Early Time Fit 9.87E-05 9.87E-06 3.92E-01
Hantush (Leaky) 8.74E-04 8.74E-05 3.59E-07

Hantush - Early Time 7.44E-05 7.44E-06 3.79E-01
5.20E-04 5.20E-05 1.25E-01

Notes:
1. Qt= Discharge flow rate during pumping test
2. T= Transmissivity of the Aquifer
3. S= Storativity of the Aquifer
4. HA= Available Drawdown, height of water column above the top of the aquifer. 
5. K= Calculated Hydraulic Conductivity of the Aquifer

DW-1

AVERAGE

DW-2

DW-1

DW-3   
A300138

AVERAGE

DW-1   
A300134

DW-2   
A300131

Bedrock

Bedrock

Bedrock

DW-3

AVERAGE

DW-2

63

DW-3

9/18/2020

9/21/2020

9/21/2020

DW-1

100

42

34

4041
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Table 8: Estimates of Sustainable Well Yield and Radius of Influence

Safety Factor (Sf) = 0.7
Unit Flow = 1000 L/day
# of Lots = 11

Design Flow (Q) = 11 m3/day 10 300
Observation Well s100 Q20 Q20 s20 s20

(--) (m) (m3/day) (L/day) (m) (m)
DW-1 - A300134 3.82 349.1 3.49E+05 0.28 0.18
DW-2 - A300131 0.58 1569.0 1.57E+06 0.20 0.13
DW-3 - A300138 2.16 665.5 6.65E+05 0.37 0.23

Notes:
1. s100= Drawdown measured after 100 minutes
2. Q20= Sustainable Well Yield as calculated by the Modified Moell Method (Maathuis and van der Kamp 2006)
3. Qt= Pumping Rate during the pump tests
4. s20= Drawdown at radius r after 20 years of pumping at Design Flow (Maathuis and van der Kamp 2006)

Radius r (m)

𝑄20 =
𝑆𝑓𝑄𝑡𝐻𝐴

𝑠100 + 5∆𝑠𝑝
∆𝑠𝑝=

2.3𝑄𝑡
4𝜋𝑇

𝑠20 =
2.3𝑄

4𝜋𝑇
𝑙𝑜𝑔

16436.25𝑇

𝑟2𝑆
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Table 9: Estimates of Radius of Influence

# of Lots = 11

Flow Rate (Q) 1000 11

Radius r (m) 5 25 50 5 25 300
DW-1 - A300134 0.028 0.024 0.022 0.30 0.25 0.18
DW-2 - A300131 0.007 0.004 0.002 0.21 0.18 0.13
DW-3 - A300138 0.022 0.016 0.014 0.39 0.33 0.23

Notes:
1. s20= Drawdown at radius r after 20 years of pumping at a specified flow rate (Maathuis and van der Kamp 2006)

Observation 
Well

Unit Flow
L/day m3/day

Design Flow

s20 (m)

𝑠20 =
2.3𝑄

4𝜋𝑇
𝑙𝑜𝑔

16436.25𝑇

𝑟2𝑆
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Table 10
Attenuation of Nitrogen from Sewage Output of Proposed Development

Parameters Value Source

Total Precipitation (mm/yr) = 1014.5 Environment Canada Climate Normals (Glen Allan Station)

Evapotranspiration (mm/yr) = 480 Grand River Conservation Authority. 2009. Grand River Watershed Integrated Water Budget Report

Nitrogen Loading (as Nitrate, g/lot/day) = 40 Specified by Procedure D-5-4

Sewage Effluent (L/lot/day) = 1000 Allowable under Procedure D-5-4

Total Property Area (ha) = 4.29 Conceptual Lot Plan

Runoff Coefficient = 0.4 Ministry of Transportation of Ontario. Design Chart 1.07: Runoff Coefficients. Typical Suburban Residential.

Nitrogen Load User Input

Number of Lots (as Nitrate) Sewage Effluent Infiltration by Water Balance

(--) (kg/yr) (m³/yr) (m³/yr) (mg/L)

11 160.6 4015 13758.03 9.04

LEGEND: Acceptable Nitrogen Loading (less than 10 mg/L)

Volumes Available for Dilution

Hydrologic Input Estimated Nitrogen Concentration (as 

Nitrate)

𝐶𝑁 =
𝑁𝑙𝑜𝑎𝑑

𝑉𝑠𝑒𝑤𝑎𝑔𝑒 + 𝑉ℎ𝑦𝑑𝑟𝑜𝑙𝑜𝑔𝑖𝑐
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APPENDIX B: 
MECP WATER WELL RECORDS   
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Well ID

Well ID Number:  7102352

Well Audit Number: Z69099

Well Tag Number: A057303

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 7832 WELLINGTON RD. 45 RR2

Township PEEL TOWNSHIP

Lot 005

Concession CON 02

County/District/Municipality WELLINGTON

City/Town/Village WALLENSTEIN

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 523339.00

Northing: 4833888.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

BRWN CLAY HARD 0 m 5.2 m

GREY CLAY HARD 5.2 m 7.6 m

GREY CLAY 7.6 m 17.1 m

BRWN GRVL SAND SILT 17.1 m 17.1 m

GREY CLAY SLTY STNS 17.1 m 18.3 m

BRWN LMSN 18.3 m 28 m

GREY LMSN 28 m 33.2 m

33.2 m 43 m

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed
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0 m 20 m BENTONITE SLURRY

Method of Construction & Well Use

Method of Construction Well Use

Rotary (Convent.)

Domestic

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

.16 cm STEEL 30 m

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6865

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason

Pump intake set at 30 m

Pumping Rate 38 LPM

Duration of Pumping 1 h:0 m

Final water level 22.74 m

If flowing give rate

Recommended pump depth 30 m
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Recommended pump rate 40 LPM

Well Production SUBMERGE

Disinfected? Y

Draw Down & Recovery

Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL 18.84 m

1 20.12 m 1 21.18 m

2 20.66 m 2 20.64 m

3 20.99 m 3 20.4 m

4 21.3 m 4 20.15 m

5 21.43 m 5 20.02 m

10 21.97 m 10 19.68 m

15 22.24 m 15 19.88 m

20 22.37 m 20 19.31 m

25 22.44 m 25 19.24 m

30 22.54 m 30 19.14 m

40 22.61 m 40 19.08 m

45 45

50 22.68 m 50 19.02 m

60 22.74 m 60 19 m

Water Details

Water Found at Depth Kind

43 m Not Stated

Hole Diameter

Depth

From

Depth

To
Diameter

43 m 25 cm
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Audit Number: Z69099

Date Well Completed: December 11, 2007

Date Well Record Received by MOE: March 05, 2008

Updated: June 28, 2018 
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Well ID

Well ID Number:  7103681

Well Audit Number: Z79471

Well Tag Number: A056212

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 6534 SO. RD. #17 RR#2

Township PEEL TOWNSHIP

Lot 006

Concession CON 03

County/District/Municipality WELLINGTON

City/Town/Village WALLENSTEIN

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 524352.00

Northing: 4833524.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

BLCK LOAM 0 ft 4 ft

BRWN CLAY STNS 4 ft 60 ft

BRWN CLAY STNS BLDR 60 ft 118 ft

BRWN LMSN 118 ft 135 ft

GREY LMSN SHLE 135 ft 164 ft

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 m 6.09 m QUICK GROUT

Page 1 of 4Map: Well records | Ontario.ca

9/24/2018https://www.ontario.ca/environment-and-energy/map-well-records



Method of Construction & Well Use

Method of Construction Well Use

Rotary (Air)

Domestic

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

15.87 cm STEEL 49.98 m

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 2663

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason

Pump intake set at

Pumping Rate 10 GPM

Duration of Pumping 1 h:0 m

Final water level 92 ft

If flowing give rate

Recommended pump depth 150 ft

Recommended pump rate 10 GPM

Well Production PUMP
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Disinfected? Y

Draw Down & Recovery

Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL 64 ft

1 66 ft 1 85 ft

2 68.5 ft 2 72 ft

3 70 ft 3 69 ft

4 74 ft 4 67 ft

5 76 ft 5 64 ft

10 84 ft 10

15 86 ft 15

20 87 ft 20

25 88 ft 25

30 90 ft 30

40 40

45 45

50 50

60 92 ft 60

Water Details

Water Found at Depth Kind

49.98 m Fresh

Hole Diameter

Depth

From

Depth

To
Diameter

49.98 m 25.4 cm

Audit Number: Z79471
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Date Well Completed: December 14, 2007

Date Well Record Received by MOE: April 07, 2008
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Well ID

Well ID Number:  7181524

Well Audit Number: Z142789

Well Tag Number: A120741

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 37 HILL ST 

Township PEEL TOWNSHIP

Lot

Concession

County/District/Municipality WELLINGTON

City/Town/Village GLEN ALLEN

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 523521.00

Northing: 4833505.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

Method of Construction & Well Use

Method of Construction Well Use

Page 1 of 4Map: Well records | Ontario.ca

9/18/2018https://www.ontario.ca/environment-and-energy/map-well-records



Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

15.875 cm STEEL -.6 m 1.83 m

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6231

Results of Well Yield Testing

After test of well yield, water was

If pumping discontinued, give reason

Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate

Recommended pump depth

Recommended pump rate

Well Production

Disinfected?

Draw Down & Recovery
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Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL

1 1

2 2

3 3

4 4

5 5

10 10

15 15

20 20

25 25

30 30

40 40

45 45

50 50

60 60

Water Details

Water Found at Depth Kind

Hole Diameter

Depth

From

Depth

To
Diameter

Audit Number: Z142789

Date Well Completed: May 03, 2012

Date Well Record Received by MOE: May 24, 2012
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Updated: June 28, 2018 
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Well ID

Well ID Number:  7265078

Well Audit Number: Z228719

Well Tag Number: A200133

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 7833 RR #45 

Township PEEL TOWNSHIP

Lot

Concession

County/District/Municipality WELLINGTON

City/Town/Village GLEN ALLAN

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 523370.00

Northing: 4833972.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

BRWN LOAM 0 ft 1 ft

BRWN CLAY STNS PCKD 1 ft 20 ft

BRWN MSND LOOS 20 ft 22 ft

BRWN CLAY 22 ft 26 ft

BRWN FSND LOOS 26 ft 27 ft

GREY CLAY SAND 27 ft 40 ft

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 ft 8.5 ft 3/8 BENTONITE CHIPS

8.5 ft 40 ft FILTER SAND

Page 1 of 4Map: Well records | Ontario.ca

9/18/2018https://www.ontario.ca/environment-and-energy/map-well-records



Method of Construction & Well Use

Method of Construction Well Use

Boring

Domestic

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

36 inch CONCRETE -1.5 ft 40 ft

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7492

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason

Pump intake set at 35 ft

Pumping Rate 10 GPM

Duration of Pumping 1 h:0 m

Final water level 29.417 ft

If flowing give rate

Recommended pump depth 35 ft

Recommended pump rate 5 GPM

Well Production
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Disinfected? Y

Draw Down & Recovery

Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL 21.583 ft

1 1

2 2

3 3

4 4

5 5

10 10

15 23.583 ft 15 29 ft

20 20

25 25

30 25.583 ft 30 28.583 ft

40 40

45 45

50 50

60 29.417 ft 60 27.75 ft

Water Details

Water Found at Depth Kind

10 ft Untested

20 ft Untested

26 ft Untested

Hole Diameter

Depth

From

Depth

To
Diameter

0 ft 40 ft 48 inch

Audit Number: Z228719
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Date Well Completed: May 06, 2016

Date Well Record Received by MOE: June 17, 2016

Updated: June 28, 2018 
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Well ID

Well ID Number:  7268130

Well Audit Number: Z230331

Well Tag Number: A147774

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 7862 WELLINGTON ROAD 45 

Township PEEL TOWNSHIP

Lot 004

Concession CON 02

County/District/Municipality WELLINGTON

City/Town/Village WALLENSTEIN

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 523049.00

Northing: 4833961.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

BLCK LOAM LOAM 0 ft 2 ft

BRWN CLAY STNS HARD 2 ft 21 ft

GREY CLAY SILT HARD 21 ft 224 ft

BLUE SHLE SOFT 224 ft 243 ft

BRWN LMSN LYRD 243 ft 257 ft

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 ft 24 ft HIGH SOLIDS BENTONITE

24 ft 243 ft GEL/SAND SLURRY
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Method of Construction & Well Use

Method of Construction Well Use

Rotary (Convent.)

AIR ROTARY Other

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

6 inch STEEL -2 ft 243 ft

6 inch OPEN HOLE 243 ft 257 ft

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7090

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason CLEAR

Pump intake set at 150 ft

Pumping Rate 45 GPM

Duration of Pumping 1 h:0 m

Final water level 110 ft

If flowing give rate

Recommended pump depth 150 ft

Recommended pump rate 20 GPM

Well Production
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Disinfected? Y

Draw Down & Recovery

Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL 100 ft

1 103 ft 1 106.5 ft

2 105.5 ft 2 103.667 ft

3 107 ft 3 102.833 ft

4 107.75 ft 4 102 ft

5 108 ft 5 101.667 ft

10 110 ft 10 100.5 ft

15 110 ft 15 100 ft

20 110 ft 20 100 ft

25 110 ft 25 100 ft

30 110 ft 30 100 ft

40 110 ft 40 100 ft

45 45

50 110 ft 50 100 ft

60 110 ft 60 100 ft

Water Details

Water Found at Depth Kind

249 ft Fresh

Hole Diameter

Depth

From

Depth

To
Diameter

0 ft 243 ft 10 inch

243 ft 257 ft 6 inch

Audit Number: Z230331
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Date Well Completed: July 18, 2016

Date Well Record Received by MOE: August 03, 2016
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Well ID

Well ID Number:  7281424

Well Audit Number: Z247091

Well Tag Number: A216952

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 7777 WELLINGTON ROAD 45

Township PEEL TOWNSHIP

Lot 007

Concession CON 03

County/District/Municipality WELLINGTON

City/Town/Village WALLENSTEIN

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 524398.00

Northing: 4833488.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

BRWN CLAY STNS 0 ft 18 ft

GREY CLAY STNS 18 ft 75 ft

GREY HPAN 75 ft 170 ft

GREY SHLE SOFT 170 ft 210 ft

BLUE SHLE 210 ft 223 ft

BRWN LMSN 223 ft 230 ft

BLUE SHLE 230 ft 239 ft

BRWN LMSN 239 ft 245 ft

GREY SHLE 245 ft 250 ft

Annular Space/Abandonment Sealing Record
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Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 ft 213 ft BENTONITE SLURRY

`

Method of Construction & Well Use

Method of Construction Well Use

Rotary (Convent.)

Livestock

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

6 inch STEEL -2 ft 213 ft

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 2644

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason

Pump intake set at 125 ft

Pumping Rate 30 GPM

Duration of Pumping 1 h:0 m

Final water level 116 ft
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If flowing give rate

Recommended pump depth 105 ft

Recommended pump rate 15 GPM

Well Production

Disinfected? Y

Draw Down & Recovery

Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL 81 ft

1 110 ft 1 89 ft

2 111 ft 2 83 ft

3 111 ft 3 82 ft

4 112 ft 4 81.6 ft

5 112 ft 5 81 ft

10 113 ft 10 81 ft

15 113 ft 15 81 ft

20 114 ft 20 81 ft

25 114 ft 25 81 ft

30 115 ft 30 81 ft

40 115 ft 40 81 ft

45 45

50 116 ft 50 81 ft

60 116 ft 60 81 ft

Water Details

Water Found at Depth Kind

230 ft Fresh

245 ft

Hole Diameter

Depth

From

Depth

To
Diameter

0 ft 213 ft 8.75 inch
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213 ft 250 ft 6.25 inch

Audit Number: Z247091

Date Well Completed: December 29, 2016

Date Well Record Received by MOE: February 21, 2017
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Well ID

Well ID Number:  7288220

Well Audit Number: Z246696

Well Tag Number: A176915

This table contains information from the original well record and any subsequent updates.

Well Location

Address of Well Location 18 MILL ST 

Township PEEL TOWNSHIP

Lot 006

Concession CON 02

County/District/Municipality WELLINGTON

City/Town/Village

Province ON

Postal Code n/a

UTM Coordinates

NAD83 — Zone 17

Easting: 523548.00

Northing: 4833669.00

Municipal Plan and Sublot Number

Other

Overburden and Bedrock Materials Interval

General 

Colour

Most Common 

Material

Other 

Materials

General 

Description

Depth

From

Depth

To

BLCK LOAM LOAM 0 ft 1 ft

BRWN CLAY HARD 1 ft 18 ft

GREY CLAY GRVL HARD 18 ft 169 ft

BLUE SHLE SOFT 169 ft 197 ft

BRWN LMSN HARD 197 ft 221 ft

BRWN LMSN LYRD 221 ft 237 ft

Annular Space/Abandonment Sealing Record

Depth

From

Depth

To

Type of Sealant Used

(Material and Type)

Volume

Placed

0 ft 22 ft HIGH SOLIDS BENTONITE

22 ft 199 ft GEL / SAND SLURRY
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Method of Construction & Well Use

Method of Construction Well Use

Rotary (Convent.)

AIR ROTARY Domestic

Status of Well

Water Supply

Construction Record - Casing

Inside

Diameter
Open Hole or material

Depth

From

Depth

To

6 inch STEEL -2 ft 199 ft

6 inch OPEN HOLE 199 ft 237 ft

Construction Record - Screen

Outside

Diameter
Material

Depth

From

Depth

To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7090

Results of Well Yield Testing

After test of well yield, water was CLEAR

If pumping discontinued, give reason CLEAR

Pump intake set at 170 ft

Pumping Rate 10 GPM

Duration of Pumping 1 h:30 m

Final water level 113 ft

If flowing give rate

Recommended pump depth 170 ft

Recommended pump rate 12 GPM

Well Production
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Disinfected? Y

Draw Down & Recovery

Draw Down Time

(min)

Draw Down Water 

level

Recovery Time

(min)

Recovery Water 

level

SWL 91 ft

1 99 ft 1 106 ft

2 104 ft 2 100.333 ft

3 107.083 ft 3 96 ft

4 109 ft 4 92 ft

5 110 ft 5 91.417 ft

10 113.167 ft 10 91 ft

15 113 ft 15 91 ft

20 113 ft 20 91 ft

25 113 ft 25 91 ft

30 113 ft 30 91 ft

40 113 ft 40 91 ft

45 45

50 113 ft 50 91 ft

60 113 ft 60 91 ft

Water Details

Water Found at Depth Kind

229 ft Untested

Hole Diameter

Depth

From

Depth

To
Diameter

0 ft 199 ft 9.75 inch

199 ft 237 ft 6 inch

Audit Number: Z246696
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Date Well Completed: May 15, 2017

Date Well Record Received by MOE: June 14, 2017

Updated: June 28, 2018 
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APPENDIX C: 
SITE PHOTOS  



APPENDIX C: PHOTOS 
All Photos taken April 23, 2018 

 
1.Standing at northeast corner of property looking southwest 

 
2.Standing at northeast corner of property looking west (90 degrees from photo 1) 



 

3. Standing at northwest corner of property looking southwest 

 

 

4. Standing at middle of west property boundary looking southeast 



 

5. Standing at middle of west property boundary looking southeast (other side of treeline from 
photo 4) 

 

6. Standing at middle of west property boundary looking southwest (90 degrees from photo 5) 



 

 

APPENDIX D: 
LABORATORY CERTIFICATES OF ANALYSIS   































BV LABS JOB #: C0O6959
Received: 2020/09/23, 09:23

CERTIFICATE OF ANALYSIS

Your Project #: 317033-2
Your C.O.C. #: 610131-06-01

Report Date: 2020/10/02
Report #: R6355272

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 2 N/A 2020/09/24 CAM SOP-00448 SM 23 2320 B m

Carbonate, Bicarbonate and Hydroxide 2 N/A 2020/09/25 CAM SOP-00102 APHA 4500-CO2 D

Chloride by Automated Colourimetry 2 N/A 2020/09/30 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 2 N/A 2020/09/24 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 2 N/A 2020/09/25 CAM SOP-00446 SM 23 5310 B m

Hardness (calculated as CaCO3) 2 N/A 2020/09/25 CAM SOP
00102/00408/00447

SM 2340 B

Lab Filtered Metals by ICPMS 2 2020/09/24 2020/09/25 CAM SOP-00447 EPA 6020B m

Total Metals Analysis by ICPMS 2 N/A 2020/09/28 CAM SOP-00447 EPA 6020B m

Ion Balance (% Difference) 2 N/A 2020/09/30

Anion and Cation Sum 2 N/A 2020/09/25

Total Coliforms/ E. coli, CFU/100mL 2 N/A 2020/09/23 CAM SOP-00551 MOE E3407

Total Ammonia-N 2 N/A 2020/09/28 CAM SOP-00441 USGS I-2522-90 m

Nitrate (NO3) and Nitrite (NO2) in Water (2) 2 N/A 2020/09/25 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 2 2020/09/24 2020/09/24 CAM SOP-00413 SM 4500H+ B m

Orthophosphate 2 N/A 2020/10/02 CAM SOP-00461 EPA 365.1 m

Sat. pH and Langelier Index (@ 20C) 2 N/A 2020/09/30 Auto Calc

Sat. pH and Langelier Index (@ 4C) 2 N/A 2020/09/30 Auto Calc

Sulphate by Automated Colourimetry 2 N/A 2020/09/30 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids (TDS calc) 2 N/A 2020/09/30 Auto Calc

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.
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Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BV LABS JOB #: C0O6959
Received: 2020/09/23, 09:23

CERTIFICATE OF ANALYSIS

Your Project #: 317033-2
Your C.O.C. #: 610131-06-01

Report Date: 2020/10/02
Report #: R6355272

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bvlabs.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 14

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

RCAP - COMPREHENSIVE (LAB FILTERED)

BV Labs ID NRV486 NRV487

Sampling Date
2020/09/21

 08:40
2020/09/21

 14:10

COC Number 610131-06-01 610131-06-01

UNITS PW2(START) PW2(END) RDL QC Batch

Calculated Parameters

Anion Sum me/L 8.64 8.59 N/A 6960325

Bicarb. Alkalinity (calc. as CaCO3) mg/L 200 200 1.0 6959797

Calculated TDS mg/L 500 500 1.0 6960334

Carb. Alkalinity (calc. as CaCO3) mg/L 1.9 1.8 1.0 6959797

Cation Sum me/L 8.00 8.24 N/A 6960325

Hardness (CaCO3) mg/L 330 340 1.0 6959981

Ion Balance (% Difference) % 3.83 2.04 N/A 6960321

Langelier Index (@ 20C) N/A 0.755 0.756 6960328

Langelier Index (@ 4C) N/A 0.507 0.508 6960331

Saturation pH (@ 20C) N/A 7.24 7.23 6960328

Saturation pH (@ 4C) N/A 7.48 7.47 6960331

Inorganics

Total Ammonia-N mg/L 0.57 0.57 0.050 6963220

Conductivity umho/cm 770 780 1.0 6962567

Dissolved Organic Carbon mg/L 1.3 1.3 0.40 6965785

Orthophosphate (P) mg/L <0.010 <0.010 0.010 6963459

pH pH 7.99 7.98 6962570

Dissolved Sulphate (SO4) mg/L 210 210 1.0 6963457

Alkalinity (Total as CaCO3) mg/L 210 200 1.0 6962562

Dissolved Chloride (Cl-) mg/L 2.0 2.1 1.0 6963453

Nitrite (N) mg/L <0.010 <0.010 0.010 6962606

Nitrate (N) mg/L <0.10 <0.10 0.10 6962606

Nitrate + Nitrite (N) mg/L <0.10 <0.10 0.10 6962606

Metals

Dissolved Aluminum (Al) ug/L <4.9 <4.9 4.9 6963248

Dissolved Antimony (Sb) ug/L <0.50 <0.50 0.50 6963248

Dissolved Arsenic (As) ug/L <1.0 <1.0 1.0 6963248

Dissolved Barium (Ba) ug/L 41 41 2.0 6963248

Dissolved Beryllium (Be) ug/L <0.40 <0.40 0.40 6963248

Dissolved Boron (B) ug/L 62 64 10 6963248

Dissolved Cadmium (Cd) ug/L <0.090 <0.090 0.090 6963248

Dissolved Calcium (Ca) ug/L 83000 86000 200 6963248

Dissolved Chromium (Cr) ug/L <5.0 <5.0 5.0 6963248

Dissolved Cobalt (Co) ug/L <0.50 <0.50 0.50 6963248

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

RCAP - COMPREHENSIVE (LAB FILTERED)

BV Labs ID NRV486 NRV487

Sampling Date
2020/09/21

 08:40
2020/09/21

 14:10

COC Number 610131-06-01 610131-06-01

UNITS PW2(START) PW2(END) RDL QC Batch

Dissolved Copper (Cu) ug/L <0.90 <0.90 0.90 6963248

Dissolved Iron (Fe) ug/L <100 <100 100 6963248

Dissolved Lead (Pb) ug/L <0.50 <0.50 0.50 6963248

Dissolved Magnesium (Mg) ug/L 30000 31000 50 6963248

Dissolved Manganese (Mn) ug/L 20 16 2.0 6963248

Dissolved Molybdenum (Mo) ug/L 3.5 3.6 0.50 6963248

Dissolved Nickel (Ni) ug/L <1.0 <1.0 1.0 6963248

Dissolved Phosphorus (P) ug/L 110 110 100 6963248

Dissolved Potassium (K) ug/L 830 860 200 6963248

Dissolved Selenium (Se) ug/L <2.0 <2.0 2.0 6963248

Dissolved Silicon (Si) ug/L 5200 5400 50 6963248

Dissolved Silver (Ag) ug/L <0.090 <0.090 0.090 6963248

Dissolved Sodium (Na) ug/L 31000 32000 100 6963248

Dissolved Strontium (Sr) ug/L 2300 2400 1.0 6963248

Dissolved Thallium (Tl) ug/L <0.050 <0.050 0.050 6963248

Dissolved Titanium (Ti) ug/L <5.0 <5.0 5.0 6963248

Dissolved Uranium (U) ug/L <0.10 <0.10 0.10 6963248

Dissolved Vanadium (V) ug/L <0.50 <0.50 0.50 6963248

Dissolved Zinc (Zn) ug/L <5.0 <5.0 5.0 6963248

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 4 of 14

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com



BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID NRV486 NRV487 NRV487

Sampling Date
2020/09/21

 08:40
2020/09/21

 14:10
2020/09/21

 14:10

COC Number 610131-06-01 610131-06-01 610131-06-01

UNITS PW2(START) QC Batch PW2(END)
PW2(END)
Lab-Dup

RDL QC Batch

Metals

Total Aluminum (Al) ug/L 24 6968422 <4.9 <4.9 4.9 6967425

Total Antimony (Sb) ug/L <0.50 6968422 <0.50 <0.50 0.50 6967425

Total Arsenic (As) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

Total Barium (Ba) ug/L 44 6968422 44 44 2.0 6967425

Total Beryllium (Be) ug/L <0.40 6968422 <0.40 <0.40 0.40 6967425

Total Bismuth (Bi) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

Total Boron (B) ug/L 71 6968422 66 66 10 6967425

Total Cadmium (Cd) ug/L <0.090 6968422 <0.090 <0.090 0.090 6967425

Total Calcium (Ca) ug/L 82000 6968422 87000 88000 200 6967425

Total Chromium (Cr) ug/L <5.0 6968422 <5.0 <5.0 5.0 6967425

Total Cobalt (Co) ug/L <0.50 6968422 <0.50 <0.50 0.50 6967425

Total Copper (Cu) ug/L <0.90 6968422 <0.90 <0.90 0.90 6967425

Total Iron (Fe) ug/L 1300 6968422 1300 1300 100 6967425

Total Lead (Pb) ug/L <0.50 6968422 <0.50 <0.50 0.50 6967425

Total Lithium (Li) ug/L 14 6968422 15 14 5.0 6967425

Total Magnesium (Mg) ug/L 30000 6968422 30000 31000 50 6967425

Total Manganese (Mn) ug/L 19 6968422 17 17 2.0 6967425

Total Molybdenum (Mo) ug/L 3.6 6968422 3.5 3.6 0.50 6967425

Total Nickel (Ni) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

Total Potassium (K) ug/L 840 6968422 880 880 200 6967425

Total Selenium (Se) ug/L <2.0 6968422 <2.0 <2.0 2.0 6967425

Total Silicon (Si) ug/L 5400 6968422 5200 5200 50 6967425

Total Silver (Ag) ug/L <0.090 6968422 <0.090 <0.090 0.090 6967425

Total Sodium (Na) ug/L 31000 6968422 31000 31000 100 6967425

Total Strontium (Sr) ug/L 2300 6968422 2500 2500 1.0 6967425

Total Tellurium (Te) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

Total Thallium (Tl) ug/L <0.050 6968422 <0.050 <0.050 0.050 6967425

Total Tin (Sn) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

Total Titanium (Ti) ug/L <5.0 6968422 <5.0 <5.0 5.0 6967425

Total Tungsten (W) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

Total Uranium (U) ug/L <0.10 6968422 <0.10 <0.10 0.10 6967425

Total Vanadium (V) ug/L <0.50 6968422 <0.50 <0.50 0.50 6967425

Total Zinc (Zn) ug/L <5.0 6968422 <5.0 <5.0 5.0 6967425

Total Zirconium (Zr) ug/L <1.0 6968422 <1.0 <1.0 1.0 6967425

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

MICROBIOLOGY (WATER)

BV Labs ID NRV486 NRV487

Sampling Date
2020/09/21

 08:40
2020/09/21

 14:10

COC Number 610131-06-01 610131-06-01

UNITS PW2(START) PW2(END) QC Batch

Microbiological

Background CFU/100mL 3 1 6960841

Total Coliforms CFU/100mL 0 0 6960841

Escherichia coli CFU/100mL 0 0 6960841

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV486 Collected: 2020/09/21
Sample ID: PW2(START)

Matrix: Water
Shipped:

Received: 2020/09/23

Alkalinity AT 6962562 N/A 2020/09/24 Surinder Rai

Carbonate, Bicarbonate and Hydroxide CALC 6959797 N/A 2020/09/25 Automated Statchk

Chloride by Automated Colourimetry KONE 6963453 N/A 2020/09/30 Deonarine Ramnarine

Conductivity AT 6962567 N/A 2020/09/24 Surinder Rai

Dissolved Organic Carbon (DOC) TOCV/NDIR 6965785 N/A 2020/09/25 Nimarta Singh

Hardness (calculated as CaCO3) 6959981 N/A 2020/09/25 Automated Statchk

Lab Filtered Metals by ICPMS ICP/MS 6963248 2020/09/24 2020/09/25 Arefa Dabhad

Total Metals Analysis by ICPMS ICP/MS 6968422 N/A 2020/09/28 Daniel Teclu

Ion Balance (% Difference) CALC 6960321 N/A 2020/09/30 Automated Statchk

Anion and Cation Sum CALC 6960325 N/A 2020/09/25 Automated Statchk

Total Coliforms/ E. coli, CFU/100mL PL 6960841 N/A 2020/09/23 Sirimathie Aluthwala

Total Ammonia-N LACH/NH4 6963220 N/A 2020/09/28 Alina Dobreanu

Nitrate (NO3) and Nitrite (NO2) in Water LACH 6962606 N/A 2020/09/25 Amanpreet Sappal

pH AT 6962570 2020/09/24 2020/09/24 Surinder Rai

Orthophosphate KONE 6963459 N/A 2020/10/02 Alina Dobreanu

Sat. pH and Langelier Index (@ 20C) CALC 6960328 N/A 2020/09/30 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 6960331 N/A 2020/09/30 Automated Statchk

Sulphate by Automated Colourimetry KONE 6963457 N/A 2020/09/30 Deonarine Ramnarine

Total Dissolved Solids (TDS calc) CALC 6960334 N/A 2020/09/30 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV487 Collected: 2020/09/21
Sample ID: PW2(END)

Matrix: Water
Shipped:

Received: 2020/09/23

Alkalinity AT 6962562 N/A 2020/09/24 Surinder Rai

Carbonate, Bicarbonate and Hydroxide CALC 6959797 N/A 2020/09/25 Automated Statchk

Chloride by Automated Colourimetry KONE 6963453 N/A 2020/09/30 Deonarine Ramnarine

Conductivity AT 6962567 N/A 2020/09/24 Surinder Rai

Dissolved Organic Carbon (DOC) TOCV/NDIR 6965785 N/A 2020/09/25 Nimarta Singh

Hardness (calculated as CaCO3) 6959981 N/A 2020/09/25 Automated Statchk

Lab Filtered Metals by ICPMS ICP/MS 6963248 2020/09/24 2020/09/25 Arefa Dabhad

Total Metals Analysis by ICPMS ICP/MS 6967425 N/A 2020/09/28 Arefa Dabhad

Ion Balance (% Difference) CALC 6960321 N/A 2020/09/30 Automated Statchk

Anion and Cation Sum CALC 6960325 N/A 2020/09/25 Automated Statchk

Total Coliforms/ E. coli, CFU/100mL PL 6960841 N/A 2020/09/23 Sirimathie Aluthwala

Total Ammonia-N LACH/NH4 6963220 N/A 2020/09/28 Alina Dobreanu

Nitrate (NO3) and Nitrite (NO2) in Water LACH 6962606 N/A 2020/09/25 Amanpreet Sappal

pH AT 6962570 2020/09/24 2020/09/24 Surinder Rai

Orthophosphate KONE 6963459 N/A 2020/10/02 Alina Dobreanu

Sat. pH and Langelier Index (@ 20C) CALC 6960328 N/A 2020/09/30 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 6960331 N/A 2020/09/30 Automated Statchk

Sulphate by Automated Colourimetry KONE 6963457 N/A 2020/09/30 Deonarine Ramnarine

Total Dissolved Solids (TDS calc) CALC 6960334 N/A 2020/09/30 Automated Statchk

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV487 Dup Collected: 2020/09/21
Sample ID: PW2(END)

Matrix: Water
Shipped:

Received: 2020/09/23

Total Metals Analysis by ICPMS ICP/MS 6967425 N/A 2020/09/28 Arefa Dabhad

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

GENERAL COMMENTS

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

QUALITY ASSURANCE REPORTBV Labs Job #: C0O6959
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6962562 Alkalinity (Total as CaCO3) 2020/09/24 97 85 - 115 <1.0 mg/L 2.0 20

6962567 Conductivity 2020/09/24 102 85 - 115 <1.0 umho/cm 3.7 25

6962570 pH 2020/09/24 101 98 - 103 0.42 N/A

6962606 Nitrate (N) 2020/09/25 95 80 - 120 96 80 - 120 <0.10 mg/L 0.30 20

6962606 Nitrite (N) 2020/09/25 98 80 - 120 101 80 - 120 <0.010 mg/L NC 20

6963220 Total Ammonia-N 2020/09/28 99 75 - 125 99 80 - 120 <0.050 mg/L NC 20

6963248 Dissolved Aluminum (Al) 2020/09/25 97 80 - 120 99 80 - 120 <4.9 ug/L

6963248 Dissolved Antimony (Sb) 2020/09/25 100 80 - 120 99 80 - 120 <0.50 ug/L NC 20

6963248 Dissolved Arsenic (As) 2020/09/25 96 80 - 120 100 80 - 120 <1.0 ug/L NC 20

6963248 Dissolved Barium (Ba) 2020/09/25 95 80 - 120 96 80 - 120 <2.0 ug/L 2.2 20

6963248 Dissolved Beryllium (Be) 2020/09/25 94 80 - 120 94 80 - 120 <0.40 ug/L NC 20

6963248 Dissolved Boron (B) 2020/09/25 89 80 - 120 91 80 - 120 <10 ug/L 0.49 20

6963248 Dissolved Cadmium (Cd) 2020/09/25 99 80 - 120 98 80 - 120 <0.090 ug/L NC 20

6963248 Dissolved Calcium (Ca) 2020/09/25 NC 80 - 120 97 80 - 120 <200 ug/L

6963248 Dissolved Chromium (Cr) 2020/09/25 93 80 - 120 96 80 - 120 <5.0 ug/L NC 20

6963248 Dissolved Cobalt (Co) 2020/09/25 94 80 - 120 99 80 - 120 <0.50 ug/L NC 20

6963248 Dissolved Copper (Cu) 2020/09/25 95 80 - 120 96 80 - 120 <0.90 ug/L 9.7 20

6963248 Dissolved Iron (Fe) 2020/09/25 94 80 - 120 97 80 - 120 <100 ug/L

6963248 Dissolved Lead (Pb) 2020/09/25 95 80 - 120 96 80 - 120 <0.50 ug/L NC 20

6963248 Dissolved Magnesium (Mg) 2020/09/25 NC 80 - 120 99 80 - 120 <50 ug/L

6963248 Dissolved Manganese (Mn) 2020/09/25 94 80 - 120 98 80 - 120 <2.0 ug/L

6963248 Dissolved Molybdenum (Mo) 2020/09/25 95 80 - 120 93 80 - 120 <0.50 ug/L 5.6 20

6963248 Dissolved Nickel (Ni) 2020/09/25 92 80 - 120 98 80 - 120 <1.0 ug/L 5.4 20

6963248 Dissolved Phosphorus (P) 2020/09/25 96 80 - 120 113 80 - 120 <100 ug/L

6963248 Dissolved Potassium (K) 2020/09/25 97 80 - 120 100 80 - 120 <200 ug/L

6963248 Dissolved Selenium (Se) 2020/09/25 96 80 - 120 99 80 - 120 <2.0 ug/L NC 20

6963248 Dissolved Silicon (Si) 2020/09/25 94 80 - 120 97 80 - 120 <50 ug/L

6963248 Dissolved Silver (Ag) 2020/09/25 90 80 - 120 93 80 - 120 <0.090 ug/L NC 20

6963248 Dissolved Sodium (Na) 2020/09/25 NC 80 - 120 100 80 - 120 <100 ug/L 1.8 20

6963248 Dissolved Strontium (Sr) 2020/09/25 93 80 - 120 95 80 - 120 <1.0 ug/L

6963248 Dissolved Thallium (Tl) 2020/09/25 99 80 - 120 100 80 - 120 <0.050 ug/L NC 20
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0O6959
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6963248 Dissolved Titanium (Ti) 2020/09/25 97 80 - 120 97 80 - 120 <5.0 ug/L

6963248 Dissolved Uranium (U) 2020/09/25 98 80 - 120 97 80 - 120 <0.10 ug/L 0.93 20

6963248 Dissolved Vanadium (V) 2020/09/25 91 80 - 120 95 80 - 120 <0.50 ug/L 2.9 20

6963248 Dissolved Zinc (Zn) 2020/09/25 94 80 - 120 99 80 - 120 <5.0 ug/L NC 20

6963453 Dissolved Chloride (Cl-) 2020/09/30 121 (1) 80 - 120 104 80 - 120 <1.0 mg/L 8.1 20

6963457 Dissolved Sulphate (SO4) 2020/09/30 NC 75 - 125 104 80 - 120 <1.0 mg/L 2.2 20

6963459 Orthophosphate (P) 2020/10/02 116 75 - 125 102 80 - 120 <0.010 mg/L 3.2 25

6965785 Dissolved Organic Carbon 2020/09/25 97 80 - 120 100 80 - 120 <0.40 mg/L 5.4 20

6967425 Total Aluminum (Al) 2020/09/28 96 80 - 120 100 80 - 120 <4.9 ug/L NC 20

6967425 Total Antimony (Sb) 2020/09/28 105 80 - 120 105 80 - 120 <0.50 ug/L NC 20

6967425 Total Arsenic (As) 2020/09/28 103 80 - 120 104 80 - 120 <1.0 ug/L NC 20

6967425 Total Barium (Ba) 2020/09/28 100 80 - 120 100 80 - 120 <2.0 ug/L 0.93 20

6967425 Total Beryllium (Be) 2020/09/28 95 80 - 120 96 80 - 120 <0.40 ug/L NC 20

6967425 Total Bismuth (Bi) 2020/09/28 97 80 - 120 99 80 - 120 <1.0 ug/L NC 20

6967425 Total Boron (B) 2020/09/28 92 80 - 120 93 80 - 120 <10 ug/L 0.95 20

6967425 Total Cadmium (Cd) 2020/09/28 100 80 - 120 100 80 - 120 <0.090 ug/L NC 20

6967425 Total Calcium (Ca) 2020/09/28 NC 80 - 120 101 80 - 120 <200 ug/L 1.7 20

6967425 Total Chromium (Cr) 2020/09/28 95 80 - 120 95 80 - 120 <5.0 ug/L NC 20

6967425 Total Cobalt (Co) 2020/09/28 99 80 - 120 100 80 - 120 <0.50 ug/L NC 20

6967425 Total Copper (Cu) 2020/09/28 92 80 - 120 94 80 - 120 <0.90 ug/L NC 20

6967425 Total Iron (Fe) 2020/09/28 101 80 - 120 100 80 - 120 <100 ug/L 0.036 20

6967425 Total Lead (Pb) 2020/09/28 98 80 - 120 96 80 - 120 <0.50 ug/L NC 20

6967425 Total Lithium (Li) 2020/09/28 103 80 - 120 112 80 - 120 <5.0 ug/L 2.8 20

6967425 Total Magnesium (Mg) 2020/09/28 NC 80 - 120 102 80 - 120 <50 ug/L 1.7 20

6967425 Total Manganese (Mn) 2020/09/28 97 80 - 120 98 80 - 120 <2.0 ug/L 1.6 20

6967425 Total Molybdenum (Mo) 2020/09/28 98 80 - 120 96 80 - 120 <0.50 ug/L 1.3 20

6967425 Total Nickel (Ni) 2020/09/28 95 80 - 120 96 80 - 120 <1.0 ug/L NC 20

6967425 Total Potassium (K) 2020/09/28 102 80 - 120 104 80 - 120 <200 ug/L 0.62 20

6967425 Total Selenium (Se) 2020/09/28 103 80 - 120 104 80 - 120 <2.0 ug/L NC 20

6967425 Total Silicon (Si) 2020/09/28 97 80 - 120 98 80 - 120 <50 ug/L 0.90 20

6967425 Total Silver (Ag) 2020/09/28 96 80 - 120 96 80 - 120 <0.090 ug/L NC 20
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0O6959
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6967425 Total Sodium (Na) 2020/09/28 NC 80 - 120 100 80 - 120 <100 ug/L 0.85 20

6967425 Total Strontium (Sr) 2020/09/28 NC 80 - 120 100 80 - 120 <1.0 ug/L 2.3 20

6967425 Total Tellurium (Te) 2020/09/28 103 80 - 120 103 80 - 120 <1.0 ug/L NC 20

6967425 Total Thallium (Tl) 2020/09/28 100 80 - 120 99 80 - 120 <0.050 ug/L NC 20

6967425 Total Tin (Sn) 2020/09/28 103 80 - 120 103 80 - 120 <1.0 ug/L NC 20

6967425 Total Titanium (Ti) 2020/09/28 97 80 - 120 96 80 - 120 <5.0 ug/L NC 20

6967425 Total Tungsten (W) 2020/09/28 100 80 - 120 98 80 - 120 <1.0 ug/L NC 20

6967425 Total Uranium (U) 2020/09/28 102 80 - 120 101 80 - 120 <0.10 ug/L NC 20

6967425 Total Vanadium (V) 2020/09/28 99 80 - 120 98 80 - 120 <0.50 ug/L NC 20

6967425 Total Zinc (Zn) 2020/09/28 100 80 - 120 102 80 - 120 <5.0 ug/L NC 20

6967425 Total Zirconium (Zr) 2020/09/28 101 80 - 120 102 80 - 120 <1.0 ug/L NC 20

6968422 Total Aluminum (Al) 2020/09/28 115 80 - 120 93 80 - 120 <4.9 ug/L 10 20

6968422 Total Antimony (Sb) 2020/09/28 99 80 - 120 95 80 - 120 <0.50 ug/L 9.2 20

6968422 Total Arsenic (As) 2020/09/28 99 80 - 120 95 80 - 120 <1.0 ug/L 7.9 20

6968422 Total Barium (Ba) 2020/09/28 97 80 - 120 92 80 - 120 <2.0 ug/L 10 20

6968422 Total Beryllium (Be) 2020/09/28 104 80 - 120 93 80 - 120 <0.40 ug/L NC 20

6968422 Total Bismuth (Bi) 2020/09/28 91 80 - 120 94 80 - 120 <1.0 ug/L NC 20

6968422 Total Boron (B) 2020/09/28 NC 80 - 120 91 80 - 120 <10 ug/L 1.1 20

6968422 Total Cadmium (Cd) 2020/09/28 95 80 - 120 95 80 - 120 <0.090 ug/L 8.2 20

6968422 Total Calcium (Ca) 2020/09/28 102 80 - 120 91 80 - 120 <200 ug/L 5.3 20

6968422 Total Chromium (Cr) 2020/09/28 95 80 - 120 89 80 - 120 <5.0 ug/L 9.0 20

6968422 Total Cobalt (Co) 2020/09/28 93 80 - 120 92 80 - 120 <0.50 ug/L 6.8 20

6968422 Total Copper (Cu) 2020/09/28 98 80 - 120 91 80 - 120 <0.90 ug/L 4.2 20

6968422 Total Iron (Fe) 2020/09/28 94 80 - 120 91 80 - 120 <100 ug/L 20 20

6968422 Total Lead (Pb) 2020/09/28 90 80 - 120 92 80 - 120 <0.50 ug/L 5.8 20

6968422 Total Lithium (Li) 2020/09/28 105 80 - 120 92 80 - 120 <5.0 ug/L 1.8 20

6968422 Total Magnesium (Mg) 2020/09/28 99 80 - 120 92 80 - 120 <50 ug/L 1.9 20

6968422 Total Manganese (Mn) 2020/09/28 94 80 - 120 90 80 - 120 <2.0 ug/L 4.6 20

6968422 Total Molybdenum (Mo) 2020/09/28 99 80 - 120 93 80 - 120 <0.50 ug/L 0.24 20

6968422 Total Nickel (Ni) 2020/09/28 91 80 - 120 92 80 - 120 <1.0 ug/L 4.2 20

6968422 Total Potassium (K) 2020/09/28 NC 80 - 120 93 80 - 120 <200 ug/L 1.3 20
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0O6959
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6968422 Total Selenium (Se) 2020/09/28 98 80 - 120 99 80 - 120 <2.0 ug/L NC 20

6968422 Total Silicon (Si) 2020/09/28 105 80 - 120 93 80 - 120 <50 ug/L 5.3 20

6968422 Total Silver (Ag) 2020/09/28 90 80 - 120 94 80 - 120 <0.090 ug/L NC 20

6968422 Total Sodium (Na) 2020/09/28 NC 80 - 120 93 80 - 120 <100 ug/L 0.42 20

6968422 Total Strontium (Sr) 2020/09/28 91 80 - 120 88 80 - 120 <1.0 ug/L 1.9 20

6968422 Total Tellurium (Te) 2020/09/28 98 80 - 120 99 80 - 120 <1.0 ug/L NC 20

6968422 Total Thallium (Tl) 2020/09/28 94 80 - 120 98 80 - 120 <0.050 ug/L NC 20

6968422 Total Tin (Sn) 2020/09/28 98 80 - 120 94 80 - 120 <1.0 ug/L NC 20

6968422 Total Titanium (Ti) 2020/09/28 100 80 - 120 92 80 - 120 <5.0 ug/L      40 (1) 20

6968422 Total Tungsten (W) 2020/09/28 95 80 - 120 95 80 - 120 <1.0 ug/L NC 20

6968422 Total Uranium (U) 2020/09/28 95 80 - 120 96 80 - 120 <0.10 ug/L 0.85 20

6968422 Total Vanadium (V) 2020/09/28 100 80 - 120 93 80 - 120 <0.50 ug/L 2.6 20

6968422 Total Zinc (Zn) 2020/09/28 92 80 - 120 96 80 - 120 <5.0 ug/L 2.6 20

6968422 Total Zirconium (Zr) 2020/09/28 101 80 - 120 96 80 - 120 <1.0 ug/L 19 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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BV Labs Job #: C0O6959
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: AN

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

Sirimathie Aluthwala, Campobello Micro

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV LABS JOB #: C0O6954
Received: 2020/09/23, 09:50

CERTIFICATE OF ANALYSIS

Your Project #: 317033-2
Your C.O.C. #: 610131-05-01

Report Date: 2020/10/02
Report #: R6355275

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

Sample Matrix: Water
# Samples Received: 2

Analyses Quantity
Date
Extracted

Date
Analyzed Laboratory Method Analytical Method

Alkalinity 1 N/A 2020/09/24 CAM SOP-00448 SM 23 2320 B m

Alkalinity 1 N/A 2020/09/25 CAM SOP-00448 SM 23 2320 B m

Carbonate, Bicarbonate and Hydroxide 1 N/A 2020/09/25 CAM SOP-00102 APHA 4500-CO2 D

Carbonate, Bicarbonate and Hydroxide 1 N/A 2020/09/28 CAM SOP-00102 APHA 4500-CO2 D

Chloride by Automated Colourimetry 2 N/A 2020/09/30 CAM SOP-00463 SM 23 4500-Cl E m

Conductivity 1 N/A 2020/09/24 CAM SOP-00414 SM 23 2510 m

Conductivity 1 N/A 2020/09/25 CAM SOP-00414 SM 23 2510 m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2020/09/25 CAM SOP-00446 SM 23 5310 B m

Dissolved Organic Carbon (DOC) (1) 1 N/A 2020/09/26 CAM SOP-00446 SM 23 5310 B m

Hardness (calculated as CaCO3) 2 N/A 2020/09/25 CAM SOP
00102/00408/00447

SM 2340 B

Lab Filtered Metals by ICPMS 2 2020/09/24 2020/09/25 CAM SOP-00447 EPA 6020B m

Total Metals Analysis by ICPMS 1 N/A 2020/09/25 CAM SOP-00447 EPA 6020B m

Total Metals Analysis by ICPMS 1 N/A 2020/09/28 CAM SOP-00447 EPA 6020B m

Ion Balance (% Difference) 2 N/A 2020/09/30

Anion and Cation Sum 1 N/A 2020/09/25

Anion and Cation Sum 1 N/A 2020/09/28

Total Coliforms/ E. coli, CFU/100mL 2 N/A 2020/09/23 CAM SOP-00551 MOE E3407

Total Ammonia-N 2 N/A 2020/09/28 CAM SOP-00441 USGS I-2522-90 m

Nitrate (NO3) and Nitrite (NO2) in Water (2) 2 N/A 2020/09/25 CAM SOP-00440 SM 23 4500-NO3I/NO2B

pH 1 2020/09/24 2020/09/24 CAM SOP-00413 SM 4500H+ B m

pH 1 2020/09/24 2020/09/25 CAM SOP-00413 SM 4500H+ B m

Orthophosphate 2 N/A 2020/10/02 CAM SOP-00461 EPA 365.1 m

Sat. pH and Langelier Index (@ 20C) 2 N/A 2020/09/30 Auto Calc

Sat. pH and Langelier Index (@ 4C) 2 N/A 2020/09/30 Auto Calc

Sulphate by Automated Colourimetry 2 N/A 2020/09/30 CAM SOP-00464 EPA 375.4 m

Total Dissolved Solids (TDS calc) 2 N/A 2020/09/30 Auto Calc

Remarks:

Bureau Veritas Laboratories are accredited to ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures used
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BV LABS JOB #: C0O6954
Received: 2020/09/23, 09:50

CERTIFICATE OF ANALYSIS

Your Project #: 317033-2
Your C.O.C. #: 610131-05-01

Report Date: 2020/10/02
Report #: R6355275

Version: 1 - Final

Attention: Reporting Contacts

GM BluePlan Engineering Limited
1260 - 2nd Ave E
Unit 1
Owen Sound, ON
CANADA          N4K 2J3

by BV Labs are based upon recognized Provincial, Federal or US method compendia such as CCME, MELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in BV Labs profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and BV Labs in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

BV Labs liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed or implied.
BV Labs has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report. Interpretation and
use of test results are the sole responsibility of the Client and are not within the scope of services provided by BV Labs, unless otherwise agreed in writing.
BV Labs is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.
Results relate to samples tested. When sampling is not conducted by BV Labs, results relate to the supplied samples tested.
This Certificate shall not be reproduced except in full, without the written approval of the laboratory.
Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable  DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager
Email: Ashton.Gibson@bvlabs.com
Phone# (905)817-5765
==================================================================== 
This report has been generated and distributed using a secure automated process.
BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.  For 
Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
Page 2 of 14

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.



BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

RCAP - COMPREHENSIVE (LAB FILTERED)

BV Labs ID NRV471 NRV471 NRV472

Sampling Date
2020/09/22

 08:35
2020/09/22

 08:35
2020/09/22

 13:40

COC Number 610131-05-01 610131-05-01 610131-05-01

UNITS PW-3(START) RDL QC Batch
PW-3(START)

Lab-Dup
RDL QC Batch PW-3(END) RDL QC Batch

Calculated Parameters

Anion Sum me/L 8.08 N/A 6960325 8.09 N/A 6960325

Bicarb. Alkalinity (calc. as CaCO3) mg/L 200 1.0 6959797 200 1.0 6959797

Calculated TDS mg/L 470 1.0 6960334 470 1.0 6960334

Carb. Alkalinity (calc. as CaCO3) mg/L 2.0 1.0 6959797 2.4 1.0 6959797

Cation Sum me/L 7.72 N/A 6960325 7.76 N/A 6960325

Hardness (CaCO3) mg/L 310 1.0 6959981 320 1.0 6959981

Ion Balance (% Difference) % 2.27 N/A 6960321 2.06 N/A 6960321

Langelier Index (@ 20C) N/A 0.763 6960328 0.851 6960328

Langelier Index (@ 4C) N/A 0.514 6960331 0.603 6960331

Saturation pH (@ 20C) N/A 7.25 6960328 7.25 6960328

Saturation pH (@ 4C) N/A 7.50 6960331 7.49 6960331

Inorganics

Total Ammonia-N mg/L 0.52 0.050 6963220 0.53 0.050 6963220

Conductivity umho/cm 730 1.0 6962567 680 1.0 6962588

Dissolved Organic Carbon mg/L 1.3 0.40 6965785 1.3 0.40 6965777

Orthophosphate (P) mg/L 0.011 0.010 6963459 0.012 0.010 6963459 <0.010 0.010 6963459

pH pH 8.02 6962570 8.10 6962590

Dissolved Sulphate (SO4) mg/L 190 1.0 6963457 180 1.0 6963457 190 1.0 6963457

Alkalinity (Total as CaCO3) mg/L 210 1.0 6962562 210 1.0 6962573

Dissolved Chloride (Cl-) mg/L 2.2 1.0 6963453 2.0 1.0 6963453 2.2 1.0 6963453

Nitrite (N) mg/L <0.010 0.010 6962606 <0.010 0.010 6962606

Nitrate (N) mg/L <0.10 0.10 6962606 <0.10 0.10 6962606

Nitrate + Nitrite (N) mg/L <0.10 0.10 6962606 <0.10 0.10 6962606

Metals

Dissolved Aluminum (Al) ug/L <4.9 4.9 6963248 <4.9 4.9 6963248

Dissolved Antimony (Sb) ug/L <0.50 0.50 6963248 <0.50 0.50 6963248

Dissolved Arsenic (As) ug/L <1.0 1.0 6963248 <1.0 1.0 6963248

Dissolved Barium (Ba) ug/L 53 2.0 6963248 53 2.0 6963248

Dissolved Beryllium (Be) ug/L <0.40 0.40 6963248 <0.40 0.40 6963248

Dissolved Boron (B) ug/L 61 10 6963248 60 10 6963248

Dissolved Cadmium (Cd) ug/L <0.090 0.090 6963248 <0.090 0.090 6963248

Dissolved Calcium (Ca) ug/L 78000 200 6963248 79000 200 6963248

Dissolved Chromium (Cr) ug/L <5.0 5.0 6963248 <5.0 5.0 6963248

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

N/A = Not Applicable

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

RCAP - COMPREHENSIVE (LAB FILTERED)

BV Labs ID NRV472

Sampling Date
2020/09/22

 13:40

COC Number 610131-05-01

UNITS
PW-3(END)

Lab-Dup
RDL QC Batch

Inorganics

Conductivity umho/cm 710 1.0 6962588

pH pH 8.03 6962590

Alkalinity (Total as CaCO3) mg/L 210 1.0 6962573

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

BV Labs ID NRV471 NRV471 NRV472

Sampling Date
2020/09/22

 08:35
2020/09/22

 08:35
2020/09/22

 13:40

COC Number 610131-05-01 610131-05-01 610131-05-01

UNITS PW-3(START) RDL QC Batch
PW-3(START)

Lab-Dup
RDL QC Batch PW-3(END) RDL QC Batch

Dissolved Cobalt (Co) ug/L <0.50 0.50 6963248 <0.50 0.50 6963248

Dissolved Copper (Cu) ug/L <0.90 0.90 6963248 <0.90 0.90 6963248

Dissolved Iron (Fe) ug/L <100 100 6963248 <100 100 6963248

Dissolved Lead (Pb) ug/L <0.50 0.50 6963248 <0.50 0.50 6963248

Dissolved Magnesium (Mg) ug/L 29000 50 6963248 28000 50 6963248

Dissolved Manganese (Mn) ug/L 17 2.0 6963248 15 2.0 6963248

Dissolved Molybdenum (Mo) ug/L 3.6 0.50 6963248 3.8 0.50 6963248

Dissolved Nickel (Ni) ug/L <1.0 1.0 6963248 <1.0 1.0 6963248

Dissolved Phosphorus (P) ug/L 120 100 6963248 130 100 6963248

Dissolved Potassium (K) ug/L 890 200 6963248 870 200 6963248

Dissolved Selenium (Se) ug/L <2.0 2.0 6963248 <2.0 2.0 6963248

Dissolved Silicon (Si) ug/L 5200 50 6963248 5100 50 6963248

Dissolved Silver (Ag) ug/L <0.090 0.090 6963248 <0.090 0.090 6963248

Dissolved Sodium (Na) ug/L 32000 100 6963248 32000 100 6963248

Dissolved Strontium (Sr) ug/L 2000 1.0 6963248 1900 1.0 6963248

Dissolved Thallium (Tl) ug/L <0.050 0.050 6963248 <0.050 0.050 6963248

Dissolved Titanium (Ti) ug/L <5.0 5.0 6963248 <5.0 5.0 6963248

Dissolved Uranium (U) ug/L <0.10 0.10 6963248 <0.10 0.10 6963248

Dissolved Vanadium (V) ug/L <0.50 0.50 6963248 <0.50 0.50 6963248

Dissolved Zinc (Zn) ug/L <5.0 5.0 6963248 <5.0 5.0 6963248

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.

Page 4 of 14

Bureau Veritas Laboratories 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.bvlabs.com



BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

BV Labs ID NRV471 NRV472 NRV472

Sampling Date
2020/09/22

 08:35
2020/09/22

 13:40
2020/09/22

 13:40

COC Number 610131-05-01 610131-05-01 610131-05-01

UNITS PW-3(START) QC Batch PW-3(END)
PW-3(END)

Lab-Dup
RDL QC Batch

Metals

Total Aluminum (Al) ug/L 950 6968422 35 37 4.9 6965248

Total Antimony (Sb) ug/L <0.50 6968422 <0.50 <0.50 0.50 6965248

Total Arsenic (As) ug/L 1.0 6968422 <1.0 <1.0 1.0 6965248

Total Barium (Ba) ug/L 63 6968422 52 55 2.0 6965248

Total Beryllium (Be) ug/L <0.40 6968422 <0.40 <0.40 0.40 6965248

Total Bismuth (Bi) ug/L <1.0 6968422 <1.0 <1.0 1.0 6965248

Total Boron (B) ug/L 73 6968422 74 70 10 6965248

Total Cadmium (Cd) ug/L <0.090 6968422 <0.090 <0.090 0.090 6965248

Total Calcium (Ca) ug/L 91000 6968422 82000 78000 200 6965248

Total Chromium (Cr) ug/L <5.0 6968422 <5.0 <5.0 5.0 6965248

Total Cobalt (Co) ug/L 0.55 6968422 <0.50 <0.50 0.50 6965248

Total Copper (Cu) ug/L 1.9 6968422 <0.90 <0.90 0.90 6965248

Total Iron (Fe) ug/L 2500 6968422 1300 1300 100 6965248

Total Lead (Pb) ug/L 0.93 6968422 <0.50 <0.50 0.50 6965248

Total Lithium (Li) ug/L 13 6968422 9.5 9.5 5.0 6965248

Total Magnesium (Mg) ug/L 34000 6968422 29000 29000 50 6965248

Total Manganese (Mn) ug/L 35 6968422 16 15 2.0 6965248

Total Molybdenum (Mo) ug/L 3.9 6968422 3.9 4.0 0.50 6965248

Total Nickel (Ni) ug/L 1.9 6968422 <1.0 <1.0 1.0 6965248

Total Potassium (K) ug/L 1300 6968422 900 890 200 6965248

Total Selenium (Se) ug/L <2.0 6968422 <2.0 <2.0 2.0 6965248

Total Silicon (Si) ug/L 7300 6968422 5300 5200 50 6965248

Total Silver (Ag) ug/L <0.090 6968422 <0.090 <0.090 0.090 6965248

Total Sodium (Na) ug/L 33000 6968422 32000 32000 100 6965248

Total Strontium (Sr) ug/L 2000 6968422 1800 1800 1.0 6965248

Total Tellurium (Te) ug/L <1.0 6968422 <1.0 <1.0 1.0 6965248

Total Thallium (Tl) ug/L <0.050 6968422 <0.050 <0.050 0.050 6965248

Total Tin (Sn) ug/L <1.0 6968422 <1.0 <1.0 1.0 6965248

Total Titanium (Ti) ug/L 41 6968422 <5.0 <5.0 5.0 6965248

Total Tungsten (W) ug/L <1.0 6968422 <1.0 <1.0 1.0 6965248

Total Uranium (U) ug/L 0.13 6968422 <0.10 <0.10 0.10 6965248

Total Vanadium (V) ug/L 1.8 6968422 <0.50 <0.50 0.50 6965248

Total Zinc (Zn) ug/L <5.0 6968422 <5.0 <5.0 5.0 6965248

Total Zirconium (Zr) ug/L 1.1 6968422 <1.0 <1.0 1.0 6965248

RDL = Reportable Detection Limit

QC Batch = Quality Control Batch

Lab-Dup = Laboratory Initiated Duplicate

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

MICROBIOLOGY (WATER)

BV Labs ID NRV471 NRV472

Sampling Date
2020/09/22

 08:35
2020/09/22

 13:40

COC Number 610131-05-01 610131-05-01

UNITS PW-3(START) PW-3(END) QC Batch

Microbiological

Background CFU/100mL 8 0 6960440

Total Coliforms CFU/100mL 0 0 6960440

Escherichia coli CFU/100mL 0 0 6960440

QC Batch = Quality Control Batch

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV471 Collected: 2020/09/22
Sample ID: PW-3(START)

Matrix: Water
Shipped:

Received: 2020/09/23

Alkalinity AT 6962562 N/A 2020/09/24 Surinder Rai

Carbonate, Bicarbonate and Hydroxide CALC 6959797 N/A 2020/09/25 Automated Statchk

Chloride by Automated Colourimetry KONE 6963453 N/A 2020/09/30 Deonarine Ramnarine

Conductivity AT 6962567 N/A 2020/09/24 Surinder Rai

Dissolved Organic Carbon (DOC) TOCV/NDIR 6965785 N/A 2020/09/25 Nimarta Singh

Hardness (calculated as CaCO3) 6959981 N/A 2020/09/25 Automated Statchk

Lab Filtered Metals by ICPMS ICP/MS 6963248 2020/09/24 2020/09/25 Arefa Dabhad

Total Metals Analysis by ICPMS ICP/MS 6968422 N/A 2020/09/28 Daniel Teclu

Ion Balance (% Difference) CALC 6960321 N/A 2020/09/30 Automated Statchk

Anion and Cation Sum CALC 6960325 N/A 2020/09/25 Automated Statchk

Total Coliforms/ E. coli, CFU/100mL PL 6960440 N/A 2020/09/23 Sirimathie Aluthwala

Total Ammonia-N LACH/NH4 6963220 N/A 2020/09/28 Alina Dobreanu

Nitrate (NO3) and Nitrite (NO2) in Water LACH 6962606 N/A 2020/09/25 Amanpreet Sappal

pH AT 6962570 2020/09/24 2020/09/24 Surinder Rai

Orthophosphate KONE 6963459 N/A 2020/10/02 Alina Dobreanu

Sat. pH and Langelier Index (@ 20C) CALC 6960328 N/A 2020/09/30 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 6960331 N/A 2020/09/30 Automated Statchk

Sulphate by Automated Colourimetry KONE 6963457 N/A 2020/09/30 Deonarine Ramnarine

Total Dissolved Solids (TDS calc) CALC 6960334 N/A 2020/09/30 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV471 Dup Collected: 2020/09/22
Sample ID: PW-3(START)

Matrix: Water
Shipped:

Received: 2020/09/23

Chloride by Automated Colourimetry KONE 6963453 N/A 2020/09/30 Deonarine Ramnarine

Orthophosphate KONE 6963459 N/A 2020/10/02 Alina Dobreanu

Sulphate by Automated Colourimetry KONE 6963457 N/A 2020/09/30 Deonarine Ramnarine

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV472 Collected: 2020/09/22
Sample ID: PW-3(END)

Matrix: Water
Shipped:

Received: 2020/09/23

Alkalinity AT 6962573 N/A 2020/09/25 Yogesh Patel

Carbonate, Bicarbonate and Hydroxide CALC 6959797 N/A 2020/09/28 Automated Statchk

Chloride by Automated Colourimetry KONE 6963453 N/A 2020/09/30 Deonarine Ramnarine

Conductivity AT 6962588 N/A 2020/09/25 Yogesh Patel

Dissolved Organic Carbon (DOC) TOCV/NDIR 6965777 N/A 2020/09/26 Nimarta Singh

Hardness (calculated as CaCO3) 6959981 N/A 2020/09/25 Automated Statchk

Lab Filtered Metals by ICPMS ICP/MS 6963248 2020/09/24 2020/09/25 Arefa Dabhad

Total Metals Analysis by ICPMS ICP/MS 6965248 N/A 2020/09/25 Azita Fazaeli

Ion Balance (% Difference) CALC 6960321 N/A 2020/09/30 Automated Statchk

Anion and Cation Sum CALC 6960325 N/A 2020/09/28 Automated Statchk

Total Coliforms/ E. coli, CFU/100mL PL 6960440 N/A 2020/09/23 Sirimathie Aluthwala

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

TEST SUMMARY

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV472 Collected: 2020/09/22
Sample ID: PW-3(END)

Matrix: Water
Shipped:

Received: 2020/09/23

Total Ammonia-N LACH/NH4 6963220 N/A 2020/09/28 Alina Dobreanu

Nitrate (NO3) and Nitrite (NO2) in Water LACH 6962606 N/A 2020/09/25 Amanpreet Sappal

pH AT 6962590 2020/09/24 2020/09/25 Yogesh Patel

Orthophosphate KONE 6963459 N/A 2020/10/02 Alina Dobreanu

Sat. pH and Langelier Index (@ 20C) CALC 6960328 N/A 2020/09/30 Automated Statchk

Sat. pH and Langelier Index (@ 4C) CALC 6960331 N/A 2020/09/30 Automated Statchk

Sulphate by Automated Colourimetry KONE 6963457 N/A 2020/09/30 Deonarine Ramnarine

Total Dissolved Solids (TDS calc) CALC 6960334 N/A 2020/09/30 Automated Statchk

Test Description Instrumentation Batch Extracted Date Analyzed Analyst

BV Labs ID: NRV472 Dup Collected: 2020/09/22
Sample ID: PW-3(END)

Matrix: Water
Shipped:

Received: 2020/09/23

Alkalinity AT 6962573 N/A 2020/09/25 Yogesh Patel

Conductivity AT 6962588 N/A 2020/09/25 Yogesh Patel

Total Metals Analysis by ICPMS ICP/MS 6965248 N/A 2020/09/25 Azita Fazaeli

pH AT 6962590 2020/09/24 2020/09/25 Yogesh Patel

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

GENERAL COMMENTS

Results relate only to the items tested.
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

QUALITY ASSURANCE REPORTBV Labs Job #: C0O6954
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6962562 Alkalinity (Total as CaCO3) 2020/09/24 97 85 - 115 <1.0 mg/L 2.0 20

6962567 Conductivity 2020/09/24 102 85 - 115 <1.0 umho/cm 3.7 25

6962570 pH 2020/09/24 101 98 - 103 0.42 N/A

6962573 Alkalinity (Total as CaCO3) 2020/09/25 96 85 - 115 <1.0 mg/L 0.74 20

6962588 Conductivity 2020/09/25 101 85 - 115 <1.0 umho/cm 4.6 25

6962590 pH 2020/09/25 102 98 - 103 0.80 N/A

6962606 Nitrate (N) 2020/09/25 95 80 - 120 96 80 - 120 <0.10 mg/L 0.30 20

6962606 Nitrite (N) 2020/09/25 98 80 - 120 101 80 - 120 <0.010 mg/L NC 20

6963220 Total Ammonia-N 2020/09/28 99 75 - 125 99 80 - 120 <0.050 mg/L NC 20

6963248 Dissolved Aluminum (Al) 2020/09/25 97 80 - 120 99 80 - 120 <4.9 ug/L

6963248 Dissolved Antimony (Sb) 2020/09/25 100 80 - 120 99 80 - 120 <0.50 ug/L NC 20

6963248 Dissolved Arsenic (As) 2020/09/25 96 80 - 120 100 80 - 120 <1.0 ug/L NC 20

6963248 Dissolved Barium (Ba) 2020/09/25 95 80 - 120 96 80 - 120 <2.0 ug/L 2.2 20

6963248 Dissolved Beryllium (Be) 2020/09/25 94 80 - 120 94 80 - 120 <0.40 ug/L NC 20

6963248 Dissolved Boron (B) 2020/09/25 89 80 - 120 91 80 - 120 <10 ug/L 0.49 20

6963248 Dissolved Cadmium (Cd) 2020/09/25 99 80 - 120 98 80 - 120 <0.090 ug/L NC 20

6963248 Dissolved Calcium (Ca) 2020/09/25 NC 80 - 120 97 80 - 120 <200 ug/L

6963248 Dissolved Chromium (Cr) 2020/09/25 93 80 - 120 96 80 - 120 <5.0 ug/L NC 20

6963248 Dissolved Cobalt (Co) 2020/09/25 94 80 - 120 99 80 - 120 <0.50 ug/L NC 20

6963248 Dissolved Copper (Cu) 2020/09/25 95 80 - 120 96 80 - 120 <0.90 ug/L 9.7 20

6963248 Dissolved Iron (Fe) 2020/09/25 94 80 - 120 97 80 - 120 <100 ug/L

6963248 Dissolved Lead (Pb) 2020/09/25 95 80 - 120 96 80 - 120 <0.50 ug/L NC 20

6963248 Dissolved Magnesium (Mg) 2020/09/25 NC 80 - 120 99 80 - 120 <50 ug/L

6963248 Dissolved Manganese (Mn) 2020/09/25 94 80 - 120 98 80 - 120 <2.0 ug/L

6963248 Dissolved Molybdenum (Mo) 2020/09/25 95 80 - 120 93 80 - 120 <0.50 ug/L 5.6 20

6963248 Dissolved Nickel (Ni) 2020/09/25 92 80 - 120 98 80 - 120 <1.0 ug/L 5.4 20

6963248 Dissolved Phosphorus (P) 2020/09/25 96 80 - 120 113 80 - 120 <100 ug/L

6963248 Dissolved Potassium (K) 2020/09/25 97 80 - 120 100 80 - 120 <200 ug/L

6963248 Dissolved Selenium (Se) 2020/09/25 96 80 - 120 99 80 - 120 <2.0 ug/L NC 20

6963248 Dissolved Silicon (Si) 2020/09/25 94 80 - 120 97 80 - 120 <50 ug/L

6963248 Dissolved Silver (Ag) 2020/09/25 90 80 - 120 93 80 - 120 <0.090 ug/L NC 20
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0O6954
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6963248 Dissolved Sodium (Na) 2020/09/25 NC 80 - 120 100 80 - 120 <100 ug/L 1.8 20

6963248 Dissolved Strontium (Sr) 2020/09/25 93 80 - 120 95 80 - 120 <1.0 ug/L

6963248 Dissolved Thallium (Tl) 2020/09/25 99 80 - 120 100 80 - 120 <0.050 ug/L NC 20

6963248 Dissolved Titanium (Ti) 2020/09/25 97 80 - 120 97 80 - 120 <5.0 ug/L

6963248 Dissolved Uranium (U) 2020/09/25 98 80 - 120 97 80 - 120 <0.10 ug/L 0.93 20

6963248 Dissolved Vanadium (V) 2020/09/25 91 80 - 120 95 80 - 120 <0.50 ug/L 2.9 20

6963248 Dissolved Zinc (Zn) 2020/09/25 94 80 - 120 99 80 - 120 <5.0 ug/L NC 20

6963453 Dissolved Chloride (Cl-) 2020/09/30 121 (1) 80 - 120 104 80 - 120 <1.0 mg/L 8.1 20

6963457 Dissolved Sulphate (SO4) 2020/09/30 NC 75 - 125 104 80 - 120 <1.0 mg/L 2.2 20

6963459 Orthophosphate (P) 2020/10/02 116 75 - 125 102 80 - 120 <0.010 mg/L 3.2 25

6965248 Total Aluminum (Al) 2020/09/25 100 80 - 120 100 80 - 120 <4.9 ug/L 5.8 20

6965248 Total Antimony (Sb) 2020/09/25 98 80 - 120 97 80 - 120 <0.50 ug/L NC 20

6965248 Total Arsenic (As) 2020/09/25 98 80 - 120 96 80 - 120 <1.0 ug/L NC 20

6965248 Total Barium (Ba) 2020/09/25 91 80 - 120 94 80 - 120 <2.0 ug/L 4.9 20

6965248 Total Beryllium (Be) 2020/09/25 97 80 - 120 97 80 - 120 <0.40 ug/L NC 20

6965248 Total Bismuth (Bi) 2020/09/25 90 80 - 120 92 80 - 120 <1.0 ug/L NC 20

6965248 Total Boron (B) 2020/09/25 95 80 - 120 99 80 - 120 <10 ug/L 5.1 20

6965248 Total Cadmium (Cd) 2020/09/25 95 80 - 120 96 80 - 120 <0.090 ug/L NC 20

6965248 Total Calcium (Ca) 2020/09/25 NC 80 - 120 100 80 - 120 <200 ug/L 4.2 20

6965248 Total Chromium (Cr) 2020/09/25 97 80 - 120 98 80 - 120 <5.0 ug/L NC 20

6965248 Total Cobalt (Co) 2020/09/25 94 80 - 120 96 80 - 120 <0.50 ug/L NC 20

6965248 Total Copper (Cu) 2020/09/25 96 80 - 120 98 80 - 120 <0.90 ug/L NC 20

6965248 Total Iron (Fe) 2020/09/25 95 80 - 120 96 80 - 120 <100 ug/L 0.047 20

6965248 Total Lead (Pb) 2020/09/25 94 80 - 120 95 80 - 120 <0.50 ug/L NC 20

6965248 Total Lithium (Li) 2020/09/25 95 80 - 120 95 80 - 120 <5.0 ug/L 0.011 20

6965248 Total Magnesium (Mg) 2020/09/25 NC 80 - 120 98 80 - 120 <50 ug/L 0.14 20

6965248 Total Manganese (Mn) 2020/09/25 91 80 - 120 95 80 - 120 <2.0 ug/L 1.8 20

6965248 Total Molybdenum (Mo) 2020/09/25 100 80 - 120 98 80 - 120 <0.50 ug/L 2.1 20

6965248 Total Nickel (Ni) 2020/09/25 93 80 - 120 95 80 - 120 <1.0 ug/L NC 20

6965248 Total Potassium (K) 2020/09/25 95 80 - 120 96 80 - 120 <200 ug/L 0.85 20

6965248 Total Selenium (Se) 2020/09/25 100 80 - 120 102 80 - 120 <2.0 ug/L NC 20
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0O6954
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6965248 Total Silicon (Si) 2020/09/25 95 80 - 120 98 80 - 120 <50 ug/L 2.1 20

6965248 Total Silver (Ag) 2020/09/25 94 80 - 120 95 80 - 120 <0.090 ug/L NC 20

6965248 Total Sodium (Na) 2020/09/25 NC 80 - 120 99 80 - 120 <100 ug/L 0.22 20

6965248 Total Strontium (Sr) 2020/09/25 NC 80 - 120 91 80 - 120 <1.0 ug/L 0.14 20

6965248 Total Tellurium (Te) 2020/09/25 97 80 - 120 98 80 - 120 <1.0 ug/L NC 20

6965248 Total Thallium (Tl) 2020/09/25 93 80 - 120 94 80 - 120 <0.050 ug/L NC 20

6965248 Total Tin (Sn) 2020/09/25 96 80 - 120 95 80 - 120 <1.0 ug/L NC 20

6965248 Total Titanium (Ti) 2020/09/25 94 80 - 120 95 80 - 120 <5.0 ug/L NC 20

6965248 Total Tungsten (W) 2020/09/25 98 80 - 120 97 80 - 120 <1.0 ug/L NC 20

6965248 Total Uranium (U) 2020/09/25 98 80 - 120 98 80 - 120 <0.10 ug/L NC 20

6965248 Total Vanadium (V) 2020/09/25 96 80 - 120 96 80 - 120 <0.50 ug/L NC 20

6965248 Total Zinc (Zn) 2020/09/25 95 80 - 120 99 80 - 120 <5.0 ug/L NC 20

6965248 Total Zirconium (Zr) 2020/09/25 97 80 - 120 97 80 - 120 <1.0 ug/L NC 20

6965777 Dissolved Organic Carbon 2020/09/25 95 80 - 120 99 80 - 120 <0.40 mg/L 1.5 20

6965785 Dissolved Organic Carbon 2020/09/25 97 80 - 120 100 80 - 120 <0.40 mg/L 5.4 20

6968422 Total Aluminum (Al) 2020/09/28 115 80 - 120 93 80 - 120 <4.9 ug/L 10 20

6968422 Total Antimony (Sb) 2020/09/28 99 80 - 120 95 80 - 120 <0.50 ug/L 9.2 20

6968422 Total Arsenic (As) 2020/09/28 99 80 - 120 95 80 - 120 <1.0 ug/L 7.9 20

6968422 Total Barium (Ba) 2020/09/28 97 80 - 120 92 80 - 120 <2.0 ug/L 10 20

6968422 Total Beryllium (Be) 2020/09/28 104 80 - 120 93 80 - 120 <0.40 ug/L NC 20

6968422 Total Bismuth (Bi) 2020/09/28 91 80 - 120 94 80 - 120 <1.0 ug/L NC 20

6968422 Total Boron (B) 2020/09/28 NC 80 - 120 91 80 - 120 <10 ug/L 1.1 20

6968422 Total Cadmium (Cd) 2020/09/28 95 80 - 120 95 80 - 120 <0.090 ug/L 8.2 20

6968422 Total Calcium (Ca) 2020/09/28 102 80 - 120 91 80 - 120 <200 ug/L 5.3 20

6968422 Total Chromium (Cr) 2020/09/28 95 80 - 120 89 80 - 120 <5.0 ug/L 9.0 20

6968422 Total Cobalt (Co) 2020/09/28 93 80 - 120 92 80 - 120 <0.50 ug/L 6.8 20

6968422 Total Copper (Cu) 2020/09/28 98 80 - 120 91 80 - 120 <0.90 ug/L 4.2 20

6968422 Total Iron (Fe) 2020/09/28 94 80 - 120 91 80 - 120 <100 ug/L 20 20

6968422 Total Lead (Pb) 2020/09/28 90 80 - 120 92 80 - 120 <0.50 ug/L 5.8 20

6968422 Total Lithium (Li) 2020/09/28 105 80 - 120 92 80 - 120 <5.0 ug/L 1.8 20

6968422 Total Magnesium (Mg) 2020/09/28 99 80 - 120 92 80 - 120 <50 ug/L 1.9 20
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GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

QUALITY ASSURANCE REPORT(CONT'D)BV Labs Job #: C0O6954
Report Date: 2020/10/02

QC Batch Parameter Date % Recovery QC Limits % Recovery QC Limits Value UNITS Value (%) QC Limits

Matrix Spike SPIKED BLANK Method Blank RPD

6968422 Total Manganese (Mn) 2020/09/28 94 80 - 120 90 80 - 120 <2.0 ug/L 4.6 20

6968422 Total Molybdenum (Mo) 2020/09/28 99 80 - 120 93 80 - 120 <0.50 ug/L 0.24 20

6968422 Total Nickel (Ni) 2020/09/28 91 80 - 120 92 80 - 120 <1.0 ug/L 4.2 20

6968422 Total Potassium (K) 2020/09/28 NC 80 - 120 93 80 - 120 <200 ug/L 1.3 20

6968422 Total Selenium (Se) 2020/09/28 98 80 - 120 99 80 - 120 <2.0 ug/L NC 20

6968422 Total Silicon (Si) 2020/09/28 105 80 - 120 93 80 - 120 <50 ug/L 5.3 20

6968422 Total Silver (Ag) 2020/09/28 90 80 - 120 94 80 - 120 <0.090 ug/L NC 20

6968422 Total Sodium (Na) 2020/09/28 NC 80 - 120 93 80 - 120 <100 ug/L 0.42 20

6968422 Total Strontium (Sr) 2020/09/28 91 80 - 120 88 80 - 120 <1.0 ug/L 1.9 20

6968422 Total Tellurium (Te) 2020/09/28 98 80 - 120 99 80 - 120 <1.0 ug/L NC 20

6968422 Total Thallium (Tl) 2020/09/28 94 80 - 120 98 80 - 120 <0.050 ug/L NC 20

6968422 Total Tin (Sn) 2020/09/28 98 80 - 120 94 80 - 120 <1.0 ug/L NC 20

6968422 Total Titanium (Ti) 2020/09/28 100 80 - 120 92 80 - 120 <5.0 ug/L      40 (1) 20

6968422 Total Tungsten (W) 2020/09/28 95 80 - 120 95 80 - 120 <1.0 ug/L NC 20

6968422 Total Uranium (U) 2020/09/28 95 80 - 120 96 80 - 120 <0.10 ug/L 0.85 20

6968422 Total Vanadium (V) 2020/09/28 100 80 - 120 93 80 - 120 <0.50 ug/L 2.6 20

6968422 Total Zinc (Zn) 2020/09/28 92 80 - 120 96 80 - 120 <5.0 ug/L 2.6 20

6968422 Total Zirconium (Zr) 2020/09/28 101 80 - 120 96 80 - 120 <1.0 ug/L 19 20

N/A = Not Applicable

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated.  The relative difference between the concentration in the parent sample and the spike amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than the native sample concentration)

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (absolute difference <= 2x RDL).

(1) Recovery or RPD for this parameter is outside control limits. The overall quality control for this analysis meets acceptability criteria.
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BV Labs Job #: C0O6954
Report Date: 2020/10/02

GM BluePlan Engineering Limited
Client Project #: 317033-2
Sampler Initials: ANW

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Anastassia Hamanov, Scientific Specialist

Sirimathie Aluthwala, Campobello Micro

BV Labs has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per ISO/IEC 17025, signing the reports.
For Service Group specific validation please refer to the Validation Signature Page.

Microbiology testing is conducted at 6660 Campobello Rd. Chemistry testing is conducted at 6740 Campobello Rd.
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APPENDIX F: 
AQUIFERTEST REPORTS 

  



Site Plan

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Scale 1:2500 Map Origin [m] X: 523270.25   Y: 4833364.75
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 1 Pumping Well:  DW-1 A300134

Test Conducted by: Andrea Nelson Test Date: 9/18/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/21/2020Time-Drawdown

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0006838 [m³/s]
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 1 Pumping Well:  DW-1 A300134

Test Conducted by: Andrea Nelson Test Date: 9/18/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/21/2020Theis DW-1

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0006838 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

 DW-1 A300134 3.91 × 10
-4

3.91 × 10
-5

7.94 × 10
-10

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 1 Pumping Well:  DW-1 A300134

Test Conducted by: Andrea Nelson Test Date: 9/18/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/21/2020Theis OW-2

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0006838 [m³/s]
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DW-2 A300138

Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

DW-2 A300138 4.40 × 10
-4

4.40 × 10
-5

1.43 × 10
-5

64.0



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 1 Pumping Well:  DW-1 A300134

Test Conducted by: Andrea Nelson Test Date: 9/18/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/23/2020Theis OW-3

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0006838 [m³/s]
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DW-3 A300131

Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

DW-3 A300131 1.57 × 10
-3

1.57 × 10
-4

1.35 × 10
-4

118.85



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 1 Pumping Well:  DW-1 A300134

Test Conducted by: Andrea Nelson Test Date: 9/18/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/27/2020Hantush (leaky)

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0006838 [m³/s]
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 DW-1 A300134

Calculation using Hantush

Observation Well Transmissivity

[m²/s]

Hydraulic 
Conductivity

[m/s]

Storage 
coefficient

Hydr. resistance

[s]

Leakage factor

[m]

Radial Distance 
to PW

[m]

 DW-1 A300134 3.15 × 10
-4

3.15 × 10
-5

4.63 × 10
-8

5.51 × 10
10

4.17 × 10
3

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 1 Pumping Well:  DW-1 A300134

Test Conducted by: Andrea Nelson Test Date: 9/18/2020

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0006838 [m³/s]

1

2

3

4

Analysis Name

Theis DW-1

Theis OW-2

Theis OW-3

Hantush (leaky)

Analysis Performed by

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Analysis Date

10/21/2020

10/21/2020

10/23/2020

10/27/2020

Method name

Theis

Theis

Theis

Hantush

Well

 DW-1 A300134

DW-2 A300138

DW-3 A300131

 DW-1 A300134

T [m²/s] K [m/s] S

3.91 × 10
-4

4.40 × 10
-4

1.57 × 10
-3

3.15 × 10
-4

3.91 × 10
-5

4.40 × 10
-5

1.57 × 10
-4

3.15 × 10
-5

7.94 × 10
-10

1.43 × 10
-5

1.35 × 10
-4

4.63 × 10
-8



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 2 Pumping Well: DW-2 A300138

Test Conducted by: Andrea Nelson Test Date: 9/20/2020

Analysis Performed by: Analysis Date: 10/21/2020Time-Drawdown

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0016662 [m³/s]
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 2 Pumping Well: DW-2 A300138

Test Conducted by: Andrea Nelson Test Date: 9/20/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/16/2020Theis

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0016662 [m³/s]
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DW-2 A300138

Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

DW-2 A300138 1.12 × 10
-3

1.12 × 10
-4

2.29 × 10
1

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 2 Pumping Well: DW-2 A300138

Test Conducted by: Andrea Nelson Test Date: 9/20/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/21/2020Theis - OW1 & OW3

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0016662 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

 DW-1 A300134

DW-3 A300131

Average

7.62 × 10
-4

7.62 × 10
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6.00 × 10
-4

64.0
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-3

1.00 × 10
-4

1.00 × 10
-4

93.54

8.81 × 10
-4
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-5

3.50 × 10
-4



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 2 Pumping Well: DW-2 A300138

Test Conducted by: Andrea Nelson Test Date: 9/20/2020

Analysis Performed by: Jen Swiger Analysis Date: 11/11/2020Double Porosity

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0016662 [m³/s]
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Calculation using Double Porosity

Observation Well Transmissivity
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Conductivity
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Storage 
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to PW

[m]
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Average
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 2 Pumping Well: DW-2 A300138

Test Conducted by: Andrea Nelson Test Date: 9/20/2020

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0016662 [m³/s]

1
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Analysis Name

Theis

Theis - OW1 & OW3

Theis - OW1 & OW3

Double Porosity

Double Porosity

Double Porosity

Analysis Performed by

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Analysis Date

10/16/2020

10/21/2020

10/21/2020

11/11/2020

11/11/2020

11/11/2020

Method name

Theis

Theis

Theis

Double Porosity

Double Porosity

Double Porosity

Well

DW-2 A300138

 DW-1 A300134

DW-3 A300131

DW-2 A300138

 DW-1 A300134

DW-3 A300131

T [m²/s] K [m/s] S
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9.24 × 10
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1.12 × 10
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7.62 × 10
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1.00 × 10
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1.03 × 10
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9.24 × 10
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7.78 × 10
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2.29 × 10
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1.08 × 10
-5

4.77 × 10
-5



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/21/2020Time-Drawdown

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/19/2020Theis

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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DW-3 A300131

Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

DW-3 A300131 6.61 × 10
-4

6.61 × 10
-5

5.02 × 10
-5

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/23/2020Double Porosity

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]

1E0 1E1 1E2 1E3 1E4 1E5
Dimensionless Time tD [s]

0E-1

6E-1

1E0

2E0

2E0

3E0

D
im

e
n

s
io

n
le

s
s
 D

ra
w

d
o

w
n

 s
D

 [
m

]

DW-3 A300131

Calculation using Double Porosity

Observation Well Transmissivity

[m²/s]

Hydraulic 
Conductivity

[m/s]

Storage 
coefficient

Sigma Lambda Radial Distance 
to PW

[m]

DW-3 A300131 5.40 × 10
-5

5.40 × 10
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3.58 × 10
-1

6.90 × 10
2

5.45 × 10
-1

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/23/2020Theis Early Time Fit

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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Calculation using Theis

Observation Well Transmissivity
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Hydraulic Conductivity
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Storage coefficient Radial Distance to PW
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5.82 × 10
-5

1.31 × 10
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/23/2020Double Porosity - OW 1 and OW 2

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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Calculation using Double Porosity
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Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/27/2020Hantush (leaky)

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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Calculation using Hantush

Observation Well Transmissivity

[m²/s]

Hydraulic 
Conductivity

[m/s]

Storage 
coefficient

Hydr. resistance

[s]

Leakage factor

[m]

Radial Distance 
to PW

[m]

DW-3 A300131 8.74 × 10
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8.74 × 10
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3.59 × 10
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1.98 × 10
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1.32 × 10
4

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Analysis Performed by: Jen Swiger Analysis Date: 10/27/2020Hantush - Early Time Fit

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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Calculation using Hantush

Observation Well Transmissivity

[m²/s]

Hydraulic 
Conductivity

[m/s]

Storage 
coefficient

Hydr. resistance

[s]

Leakage factor

[m]

Radial Distance 
to PW

[m]

DW-3 A300131 7.44 × 10
-5

7.44 × 10
-6

3.79 × 10
-1

2.74 × 10
2

1.43 × 10
-1

0.08



Pumping Test Analysis Report

Project: Glen Allan

Number: 317033-2

Client:

Location: Glen Allan Pumping Test: Pumping Test 3 Pumping Well: DW-3 A300131

Test Conducted by: Andrea Nelson Test Date: 10/19/2020

Aquifer Thickness: 10.00 m Discharge: variable, average rate 0.0010458 [m³/s]
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5

6

7

8

9

Analysis Name

Theis

Double Porosity

Theis Early Time Fit

Theis Early Time Fit

Theis Early Time Fit

Double Porosity - OW 1 and OW 2

Double Porosity - OW 1 and OW 2

Hantush (leaky)

Hantush - Early Time Fit

Analysis Performed by

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Jen Swiger

Analysis Date

10/19/2020

10/23/2020

10/23/2020

10/23/2020

10/23/2020

10/23/2020

10/23/2020

10/27/2020

10/27/2020

Method name

Theis

Double Porosity

Theis

Theis

Theis

Double Porosity

Double Porosity

Hantush

Hantush

Well

DW-3 A300131

DW-3 A300131

DW-3 A300131

DW-2 A300138

 DW-1 A300134

DW-2 A300138

 DW-1 A300134

DW-3 A300131

DW-3 A300131

T [m²/s] K [m/s] S

6.61 × 10
-4

5.40 × 10
-5

9.87 × 10
-5

7.78 × 10
-4

8.69 × 10
-4

6.55 × 10
-4

6.16 × 10
-4

8.74 × 10
-4

7.44 × 10
-5

6.61 × 10
-5

5.40 × 10
-6

9.87 × 10
-6

7.78 × 10
-5

8.69 × 10
-5

6.55 × 10
-5

6.16 × 10
-5

8.74 × 10
-5

7.44 × 10
-6

5.02 × 10
-5

3.58 × 10
-1

3.92 × 10
-1

1.00 × 10
-4

1.55 × 10
-4

3.21 × 10
-5

7.22 × 10
-5

3.59 × 10
-7

3.79 × 10
-1



 

 

 
APPENDIX G: 

SOIL GRAIN-SIZE ANALYSES 
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