
 

Pinchin Ltd. 
Kingston, ON 
www.pinchin.com 

January 13, 2025  

Douglas Landing Developments E-mail: g.espie@rogers.com 
1 Forillon Cres. 
Kanata, ON K2M 2W5 

Attention: Dr. Gillian Espie 

Re: Servicing Options Statement, Terrain Assessment and Hydrogeological Study in 
Support of Development 

 9243 McArton Road, Beckwith Township, Ontario 
 Pinchin File: 283258.001 

Pinchin Ltd. (Pinchin) was retained through an Authorization to Proceed, signed by Dr. Gillian Espie of 

Douglas Landing Developments (Client), to conduct a Servicing Options Statement, Terrain Assessment 

and Hydrogeological Study in Support of Development at the property located at 9243 McArton Road, 

Beckwith Township, Ontario (hereafter referred to as the Site). The Site location is shown on Figure 1 and 

Figure 2 (all figures are provided in Appendix I).  

The purpose of the Hydrogeological Study and Terrain Assessment in Support of Development is to fulfill 

the Municipality requirements for a Services Options Statement, a Terrain Analysis, and a 

Hydrogeological Study to be completed as components for the development application. 

1.0 BACKGROUND  

It is Pinchin’s understanding that the approximately 54.2-acre (21.9 Hectares (ha)) Site is currently vacant 

as a previously severed farmland. The Site presently contains various natural features including farmland, 

woodland, unevaluated wetland, and drainage features. The Client intends to develop the Site into a rural 

residential development with amenities. The concept plan supplied by the Client indicates that the 

proposed subdivision will be comprised of twenty-three (23) residential lots, two (2) stormwater 

management lots, and one wetland block. The average lot size for the residential lots is approximately 

0.60 ha.  

The Municipality requires a Services Options Statement, a Terrain Analysis, and a Hydrogeological Study 

to be completed as components by qualified consultants and the investigations are to conform to the 

Ministry of Environment, Conservation, and Parks (MECP) D-5 Planning for Sewage and Water Services, 

an implementation guide for municipal planning, servicing, and infrastructure with a focus on sewage and 

water services (Provincial Policy Statement under Section 3 of the Planning Act). 
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2.0 SCOPE OF WORK 

The scope of work outlined below is based on the guidance of the MECP D-5-3 Servicing Options 

Statement, MECP D-5-4 Individual On-Site Sewage Systems: Water Quality Impact Risk Assessment, 

MECP D-5-5, Private Wells: Water Supply Assessment, discussions with Fotenn, and information 

supplied to Pinchin by the Client. The scope of work consisted of the following activities. 

The Servicing Options Statement followed MECP Guideline D-5-3 including: 

 Evaluation of proximity of existing or committed full municipal services or communal 

services and the ultimate potential for future connection to full municipal services or 

communal services for the whole area proposed for development; 

 Review of the proposed development as being part of, or anticipated as being one of a 

number of proposals for the same development area, in which case the evaluation of 

servicing options will not be isolated to the site-specific proposal, but will be completed 

within the context of the development potential; and, 

 Review of the environmental suitability of the Site for the proposed services based on 

information accessible at a municipal scale that can be applied to the proposed Site 

proposal including: 

 environmental constraints; 

 suitability of the terrain of the Site; and 

 performance of services in similar developments in the surrounding area; and 

the scale (total areal extent), density, and type of use proposed for the 

development. 

The Terrain Assessment followed MECP Guideline D-5-4 including: 

 Discussion and input of proposed locations for groundwater supply wells and septic bed 

locations with the Client and/or their representative; 

 Excavation of up to fifteen (15) test pits across the area of the proposed development. 

Locations were selected to provide adequate coverage of any anticipated changes in soil 

type or depth to bedrock or saturated conditions. Where possible the test pits were 

excavated in the area identified as the preferred location for inground disposal of septic 

effluent on the lots; 

 Test pits were excavated to a maximum depth of approximately 1.5 m below ground 

surface, or until bedrock or the water table was intersected; 
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 For each test pit, the soil type, texture, and other characteristics were logged and 

documented with photographs; and 

 Up to 4 samples selected based on representation of the Site areas were collected and 

submitted to a materials testing laboratory for grain size analysis and estimate of 

percolation rates. 

Every proposed development involving individual on-site sewage systems requires an assessment of the 

potential impact to groundwater resources. The purpose of the assessment is to ensure that the 

combined effluent discharges from all the individual on-site sewage systems in a development will have a 

minimal effect on the groundwater and the present or potential use of the adjacent property. The 

assessment involves a three-step process with Step 1 being review of lot sizes. Developments consisting 

of lots which average 1 hectare (with no lot being smaller than 0.8 ha) may not require additional 

evaluation for areas that are not hydrogeologically sensitive. However, it is noted that the proposed 

development includes many lots which are less than 0.8 hectare, and as such additional assessment 

steps as per D-5-4 are required. This requirement will be met through evaluating the isolation of the 

aquifer and assessing the risk that the development’s individual on-site systems will cause concentrations 

of nitrate-nitrogen in groundwater to exceed 10 mg/L at the downgradient property boundary. 

Hydrogeology Study 

Based on the Site size, Guideline D-5-5 prescribes a minimum of four (4) test wells as required for 

completion of the Hydrogeology Study. Guideline D-5-5 notes that the aerial distribution of test wells must 

be such that hydrogeological conditions across the Site are adequately represented. It is Pinchin’s 

opinion that pumping tests on a minimum of four (4) test wells were required for appropriate evaluation of 

the Site. Further, it is noted that previously completed hydrogeologic investigations in support of the 

residential development to the east of the Site provides additional information that was incorporated into 

the study. 

The Hydrogeology Study followed MECP Guideline D-5-5 and included: 

 Selection of areas where wells will be installed to provide adequate coverage of the 

proposed development. The locations of the wells were coordinated with the Client and 

used the proposed lot fabric for positioning such that the test wells are in suitable 

locations to become long-term supply wells for the lots; 

 After the wells had been drilled, a qualified well contractor licensed with the MECP 

temporarily installed a pump in each well and disinfected each well in accordance with 

procedures outlined in the MECP Water Supply Wells: Requirements and Best Practices 

Manual; 
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 Constant discharge pumping tests at each of the four wells were completed sequentially. 

Each pumping test was for a minimum of six hours and at a flow rate required to 

demonstrate adequate water quantity for the proposed use; 

 During the pumping tests the water levels in the pumping well and the adjacent wells on 

the Site were monitored and recorded. The water levels in select existing private wells 

close to the Site were monitored where permission from the owner was received; 

 One water quality sample was collected from each of the pumping wells during the 

pumping phase of the constant discharge pumping test. The Sample was collected just 

prior to cessation of pumping at six (6) hours; 

 The water quality samples were submitted to an independent, accredited laboratory for 

analysis of bacteriological, general inorganic and metal parameters. Results were 

compared to the Ontario Drinking Water Quality Standards (ODWQS) to assess the 

quality of the water supply; and 

 After the pumping phase of the test is completed the recovery of the water level in each 

well was monitored. 

3.0 METHODOLOGY 

Constant Discharge Pumping Tests  

The Client retained Air Rock Drilling Co. Ltd. (Air Rock), to install the wells on the Site and to complete 

the well disinfection, pump installation, and operation for the pumping test work. Dedicated is a licenced 

well contractor and Site work was completed by licenced well technicians. Water samples were collected 

by a Pinchin staff member who works under supervision of a registered and practicing professional 

geoscientist (P.Geo.) in Ontario. 

Prior to the pumping test on each well, the well contractor disinfected the well by chlorination as per 

shock chlorination procedure Well Regulations – Well Disinfection (Technical Bulletin 1 of 11). After 

approximately 14 to 20 hours of contact time (i.e., the next day) the pumping test was conducted. The 

pumping test and groundwater sampling event were completed by placing a ¾ hp pump to approximately 

5 to 10 m above the bottom of the well. The pump was powered by a portable generator. The pumping 

rate was controlled by a dedicated flow restrictor that maintained the discharge rate for the duration of the 

pumping test and the pumped water was discharged to the ground approximately 15 m from the well, in a 

direction that was observed to slope away from the well head. The pumping rate was selected based on 

well yield as determined during the 1-hr pumping test completed by the Well Contractor at the time of the 

well installation and the D-5-5 minimum requirement of 13.75 Lpm and to ensure that the well could 
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sustain the pumping rate for the duration of the pumping test. The duration of the pumping test was 360 

mins (6 hrs). 

After pumping duration of the test was met, the free chlorine in the groundwater discharge was measured 

in the field using a Hach DR900 multiparameter portable colorimeter, and if below (0.0 mg/L), Pinchin 

staff collected a groundwater sample from the well for water quality analysis. If there was still free chlorine 

in the well, pumping continued until the free chlorine in the groundwater discharge was measured in the 

field, and if below (0.0 mg/L), then a sample was collected. Samples were collected in laboratory 

supplied, single-use bottles and were stored on ice and delivery to the laboratory for analysis.  

To assess the potential for interference from the pumping activities at the wells located at the Site, 

pumping tests were completed sequentially on the four Site wells. When one of the Site wells was being 

pumped the water levels in the other three wells on the Site were monitored. Efforts were made to gain 

permission to monitor water levels using data loggers in private wells near the Site; namely from nearby 

residents located along Ridgemont Dr., to the east of the Site. Three residents granted permission for 

their wells to be included in the monitoring program. The locations of the three domestic supply wells 

included in the monitoring program are shown on Figure 2 and are summarized below: 

 244 Ridgemont Dr. Approximately 130 m northeast of the Site. The well is a drilled well with 

well tag A309683. Based on well record in the MECP Water Well database this well was 

installed on March 31, 2021. The well is 43.7 m deep in completed in limestone with layers of 

shale and sandstone. The estimated well production at the time of well installation was 40.9 

Litres per minute (Lpm) and the static water level was 8.95 metres below top of casing 

(mbtoc).  

 270 Ridgemont Dr. Approximately 95 m east of the Site. The well is a drilled well with well tag 

A309684. Based on well record in the MECP Water Well database this well was installed on 

March 31, 2021. The well is 53.6 meters deep and completed in limestone with layers of 

sandstone. The estimated well production at the time of well installation was 36.4 Lpm and 

the static water level was 9.2 mbtoc. 

 322 Ridgemont Dr. Approximately 65 m east of the Site. The well is a drilled well with well tag 

A296823. A review of the MECP Water Well Database did not locate a well record for this 

well. At the time of the installation of the data logger for the investigation the static water level 

was 10.79 mbtoc. 

Groundwater samples were submitted to Caduceon Environmental Laboratories (Caduceon) for the ‘D-5-

5 Subdivision Suite’ including bacterial parameters. Caduceon is an independent laboratory accredited by 

the Standards Council of Canada and the Canadian Association for Laboratory Accreditation. Formal 
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chain of custody records of the sample submissions were maintained between Pinchin and the staff at 

Caduceon.  

Test Pitting 

The Client retained Dedicated Environmental Services Inc. (Dedicated) to complete test pitting as part of 

the Terrain Assessment portion of this project. Using a mini-excavator, nine (9) test pits were excavated 

to assess depth to bedrock, soil character and saturation conditions. Additionally, ten (10) boreholes were 

advanced as part of a separate geotechnical investigation and those data are included in this study. The 

locations of the test pits and boreholes are shown on Figure 2. The test pits were examined by Pinchin 

staff who logged the soil stratigraphy, recorded depth to bedrock, and collected representative samples. A 

selection of samples that characterized the soils encountered across the Site were submitted to Malroz 

Engineering Inc. Laboratory (Malroz Laboratory) for grain size analysis and percolation (T-time) estimate. 

Malroz Laboratory is a certified laboratory with the Canadian Council of Independent Laboratories (CCIL). 

4.0 QA/QC PROTOCOLS 

Various quality assurance/quality control (QA/QC) protocols were followed to ensure that representative 

groundwater samples were obtained, and that representative analytical data were reported by the 

laboratory.  

Field QA/QC protocols that were employed by Pinchin included the following: 

 The groundwater samples were placed in laboratory-supplied sample containers; 

 Groundwater samples were collected within the last 10 minutes of the pumping test and 

after ensuring that free chlorine in the groundwater discharge at the well was below field 

detection (0.0 mg/L). If the free chlorine level was not yet below detection at the end of 

the scheduled pumping duration, then the pumping continued until the free chlorine in the 

discharge water was below detection, at which time the sample was collected; 

 The groundwater samples were placed in a cooler on ice immediately upon collection, 

with appropriate sample temperatures maintained prior to submission to the laboratory; 

 The soil samples were placed in single use, sealable sampling bags which were placed in 

a cooler; 

 Dedicated and disposable nitrile gloves were used for sample collection; and 
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 Sample collection and handling procedures were performed in general accordance with 

the MECP Sampling Guideline, the APGO Guideline and Pinchin’s SOPs for groundwater 

sampling. 

Groundwater Supply – Regulatory Criteria 

The wells are for a domestic water supply, as such the analytical results were compared to the Ontario 

Drinking Water Standards (ODWQS) health related criteria (MAC) and to the ODWQS aesthetic and 

operational criteria (AO and OG) as outlined in MECP Guideline D-5-5 Private Wells: Water Supply 

Assessment (D-5-5).  

5.0 FINDINGS  

Review of Servicing in the Area 

No municipal services abut the Site. The closest municipal servicing is located approximately 5 km to the 

west in Carleton Place. There are no plans to extend this servicing at this time. 

There are approximately 40 residential properties present along Ridgemont Dr. which runs north-

southeast of the site, approximately 7 residential lots along Douglas Side Road, and another 

approximately 7 residential lots along McArton Road to the north of the Site. These areas, and other 

individual residences along County Road #26, are serviced by individual water and wastewater systems. 

Based on review of servicing in the area it is determined that the most appropriate servicing for the 

proposed development is individual well and septic. 

Review of Potable Water Supply in the Area 

The suitability of individual drilled wells for water supply for the proposed development was assessed by 

reviewing the available water well records within approximately 500 m of the proposed development 

boundary. The MECP Well Record Database was reviewed, and a total of 40 well records were identified. 

The well record numbers and locations are shown on Figure 3, and a summary of well characteristics is 

included as Table 1 in Appendix II along with the individual well records. 

The well records indicated that all the wells were drilled wells. Of the 40 well records where lithology was 

present, all wells terminated within limestone. It is noted that the well records for many of the wells 

indicated layers of shale or sandstone within the limestone unit. This may represent just shale layers 

which are not atypical for the limestone in the area or in some cases be indicative of transition to the 

sandstone unit that underlays the limestone in the area.  
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The depth of completion for the drilled wells ranged from 15.8 m to 136.4 m, with the average well depth 

being 43.0 m. The majority (78%) of the wells were completed between 30 m and 60 m below ground 

surface (mbgs). 

Overburden thickness is generally shallow ranging from 0.0 m to 2.9 m. The average thickness for the 

overburden was 1.1 m and approximately 88% of the well records indicating overburden thickness less 

than 2.0 m.  

Water was first found at depths ranging from 15.8 m to 71.0 m. Approximately 85% of the well records 

listed the depth of water first found to be in the range of 15 m to 40 m. 

Pumping rates recommended by the drillers at the time of well installation were listed on all of the well 

records. The recommended pumping rates ranged from 22.7 liters per minute (Lpm) to 136.4 Lpm, with 

an average recommended pumping rate of 54.4 Lpm. These rates are based on short-term testing but 

demonstrate the variability and typically high yield in the potable water supply in the vicinity of the Site. 

Review of Water Well Records for Site 

The well records for the four wells installed on the Site are included in Appendix II. The locations of the 

wells are shown on Figure 2. The wells were completed by Air Rock Drilling Co. Ltd. (Air Rock), a 

registered well contractor in Ontario.  

Well #1 (A360958) 

The well is a drilled well. Steel casing (15.9 cm dia.) was installed to a depth of 12.2 m with a stickup of 

approximately 0.61 m above ground surface. The annular space was sealed by pressure grouting from 

ground surface to 12.2 m. The stratigraphy at the well location was described as 0.91 m of sandy clay 

with stones overlaying limestone bedrock. The well was advanced 29.6 m into the limestone to 

completion depth of 30.5 m.  

Water was found at 20.4 mbgs and 28 mbgs in the limestone unit. The static water level at the time of 

well completion was 7.74 meters below top of casing (mbtoc). 

At the time of well installation the well driller completed a one-hour pumping test at 90.9 Lpm. This rate 

and duration of testing corresponds to a water taking of approximately 5,454 litres. The recommended 

pumping rate noted on the well record was 90.9 Lpm. During this pumping test the water level in the well 

decreased 0.20 m and recovered to the original static level within 3 minutes after pumping was stopped. 

This well meets O. Reg. 903 requirements with respect to construction based on Site observations and 

review of the well record. 
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Well #2 (A360957) 

The well is a drilled well. Steel casing (15.9 cm dia.) was installed to a depth of 12.2 m with a stickup of 

approximately 0.61 m above ground surface. The annular space was sealed by pressure grouting from 

ground surface to 12.2 m.  

The stratigraphy at the well location was described as 0.91 m of sand and stones overlaying limestone 

bedrock. The well was advanced 41.8 into the limestone to a completion depth of 42.8 m.  

Water was found at 40.5 mbgs in the limestone. The static water level at the time of well completion was 

7.13 mbtoc. 

At the time of well installation the well driller completed a one-hour pumping test at 54.6 Lpm. This rate 

and duration of testing corresponds to a water taking of approximately 3,276 litres. The recommended 

pumping rate on the well record is 54.6 Lpm. During this pumping test the water level in the well 

decreased 0.67 m and recovered to the original static level within 5 minutes after pumping was stopped. 

This well meets O. Reg. 903 requirements with respect to construction based on Site observations and 

review of the well record.  

Well #3 (A360960) 

The well is a drilled well. Steel casing (15.9 cm dia.) was installed to a depth of 12.2 m with a stickup of 

approximately 0.61 m above ground surface. The annular space was sealed by pressure grouting from 

ground surface to 12.2 m.  

The stratigraphy at the well location was described as 0.61 m of sand overlaying limestone bedrock. The 

well was advanced 51.8 m into the limestone to a completion depth of 51.2 m.  

Water was found at a depth of 48.8 m and 50.3 m in the limestone unit. The static water level at the time 

of well completion was 7.13 mbtoc. 

At the time of well installation the well driller completed a one-hour pumping test at 90.9 Lpm. This rate 

and duration of testing corresponds to a water taking of approximately 5,454 litres. The recommended 

pumping rate noted on the well record was 90.9 Lpm. During this pumping test the water level in the well 

decreased 0.15 m and recovered to the original static level within 2 minutes after pumping was stopped. 

This well meets O. Reg. 903 requirements with respect to construction based on Site observations and 

review of the well record. 
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Well #4 (A360959) 

The well is a drilled well. Steel casing (15.9 cm dia.) was installed to a depth of 12.2 m with a stickup of 

approximately 0.61 m above ground surface. The annular space was sealed by pressure grouting from 

ground surface to 12.2 m.  

The stratigraphy at the well location was described as 0.61 m of sand overlaying limestone bedrock. The 

well was advanced 54.3 m into the limestone to a completion depth of 54.9 m.  

Water was found at 23.5 mbgs and 52.7 in the limestone unit. The static water level at the time of well 

completion was 5.64 mbtoc. 

At the time of well installation the well driller completed a one-hour pumping test at 45.7 Lpm. This rate 

and duration of testing corresponds to a water taking of approximately 2,742 litres. The recommended 

pumping rate noted on the well record was 45.7 Lpm. During this pumping test the water level in the well 

decreased 1.77 m and recovered to the original static level within 20 minutes after pumping was stopped. 

This well meets O. Reg. 903 requirements with respect to construction based on Site observations and 

review of the well record. 

5.3 Constant Discharge Pumping Tests 

The methodology for the pumping tests is described in a previous section. Information specific to 

schedule and setup of the individual pumping tests are summarized in Table 2 summarized below. 

Table 2: Summary Pumping Test Setup for Each Test Well. 

Pumping 
Well ID 

Pumping 
Test Date & 
Start Time 

Pumping 
Rate 

(Lpm) 

Pumping 
Duration 
(minutes) 

Monitoring Network: Well ID, Distance, 
and Direction from Pumping Well 

 

Well #1 
(A360958) 

25-Oct-2024 
4:00 AM 90.9 Lpm 360 min 

Well #2 A360957, 184 m, N.  

Well #3 A360959, 351 m, W.  

Well #4 A360960, 473 m, W.  

322 Ridgemont Dr., 185 m, NE.  

270 Ridgemont Dr.,244 m, NE.  

244 Ridgemont Dr., 346 m. SE.  

Well #2 
(A360957) 

24-Oct-2024 
5:15 AM 90.0 Lpm 360 min 

Well #1 (A360958), 184 m, S.  
Well #3 A360959, 374 m, SW.  

Well #4 A360960, 541 m, SW.  

322 Ridgemont Dr., 318 m, SE.  

270 Ridgemont Dr.,175 m, E.  
244 Ridgemont Dr., 200 m. NE.  
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Pumping 
Well ID 

Pumping 
Test Date & 
Start Time 

Pumping 
Rate 

(Lpm) 

Pumping 
Duration 
(minutes) 

Monitoring Network: Well ID, Distance, 
and Direction from Pumping Well 

 

Well #3 
(A360960) 

23-Oct-2024 
5:45 AM 90.9 Lpm 360 min 

Well #1 (A360958), 351 m, E.  

Well #2 A360957, 374 m, NE.  

Well #4 A360960, 189 m, SW.  

322 Ridgemont Dr., 560 m, SE.  

270 Ridgemont Dr.,535 m, E.  

244 Ridgemont Dr., 569 m. NE.  

Well #4 
(A360959) 

21-Oct-2024 
(6:30 AM) 68.2 Lpm 360 min 

Well #1 (A360958), 473 m, E.  

Well #2 A360957, 541 m, NE.  

Well #3 A360959, 189 m, NE.  
322 Ridgemont Dr., 632 m, E.  

270 Ridgemont Dr., 688 m, NE.  

244 Ridgemont Dr., 742 m. NE.  

 

Well #1 (A360958) 

A plot of water drawdown during the Well #1 pumping test is included as Figure 4. During the 6 hours of 

pumping at 90.9 Lpm, a total of approximately 32,724 L of water were pumped from the well. The 

maximum drawdown observed in the pumping well was to 9.37 mbtoc (a drawdown of 0.16 m from static 

water level). When pumping stopped, the water level in the well recovered to greater than 95% within 240 

minutes. A summary of the pumping test results is included as Table 3 below.  

Table 3: Summary of Pumping Test for Well #1 (A360958). 

Duration of 
Pumping 
Test (min) 

Pumping 
Rate 

(Lpm) 

Static Water 
Level 

(mbtoc) 

Maximum 
Drawdown 

(mbtoc) 

Maximum 
Drawdown 

(m) 

Total volume 
of water 
pumped 

(L) 

Recovery 
in 10 min 

(%) 

Time to 
95+% 

Recovery 
(min) 

360 90.9 9.22 9.38 0.16 32,724 50 % 240 min 

 

Well #2 (A360957) 

A plot of water drawdown during the Well #2 pumping test is included as Figure 5. During the 6 hours of 

pumping a total of approximately 32,724 L of water were pumped from the well. The maximum drawdown 

observed in the pumping well was to 9.10 mbtoc (a drawdown of 0.48 m from the static water level). 

When pumping stopped, the water level in the well recovered to 93% of static within 60 minutes. A 

summary of the pumping test is included as Table 4 below. 
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Table 4: Summary of Pumping Test for Well #2 (A360957). 

Duration of 
Pumping 
Test (min) 

Pumping 
Rate 

(Lpm) 

Static Water 
Level 

(mbtoc) 

Maximum 
Drawdown 

(mbtoc) 

Maximum 
Drawdown 

(m) 

Total volume 
of water 
pumped 

(L) 

Recovery 
in 4 min  

(%) 

Time to 
93% 

Recovery 
(min) 

360 90.9 8.63 9.10 0.48 32,724 80% 60 min 

 
Well #3 (A360960) 

A plot of water drawdown during the Well #3 (A360960) pumping test is included as Figure 6. During the 

6 hours of pumping a total of approximately 32,724 L of water were pumped from the well. The maximum 

drawdown observed in the pumping well was to 8.78 mbtoc (a drawdown of 0.07 m from the static water 

level). When pumping stopped, the water level in the well fully recovered to the original static level 50 

minutes. A summary of the pumping test is included as Table 5 below. 

Table 5: Summary of Pumping Test for Well #3 (A360960). 

Duration of 
Pumping 
Test (min) 

Pumping 
Rate 

(Lpm) 

Static Water 
Level 

(mbtoc) 

Maximum 
Drawdown 

(mbtoc) 

Maximum 
Drawdown 

(m) 

Total volume 
of water 
pumped 

(L) 

Recovery 
in 10 min  

(%) 

Time to 
100% 

Recovery 
(min) 

360 90.9 8.71 8.78 0.07 32,724 67% 50 min 

 
Well #4 (A360959) 

A plot of water drawdown during the Well #4 pumping test is included as Figure 7. During the 6 hours of 

pumping at 68.2 Lpm a total of approximately 24,552 L of water were pumped from the well. The 

maximum drawdown observed in the pumping well was to 9.03 mbtoc (a drawdown of 2.21 m from the 

static water level). When pumping stopped, the water level in the well fully recovered to the original static 

level 240 minutes (4 hours). A summary of the pumping test is included as Table 6 below. 
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Table 6: Summary of Pumping Test for Well #4 (A360959). 

Duration of 
Pumping 
Test (min) 

Pumping 
Rate 

(Lpm) 

Static Water 
Level 

(mbtoc) 

Maximum 
Drawdown 

(mbtoc) 

Maximum 
Drawdown 

(m) 

Total volume 
of water 
pumped 

(L) 

Recovery 
in 15 min  

(%) 

Time to 
95+% 

Recovery 
(min) 

360 68.2 6.83 9.03 2.21 24,552 70% 240 min 

Potential for Well Interference 

During each pumping test the other three wells on the Site were instrumented with data loggers to record 

the water levels in the wells. Additionally, three nearby domestic supply wells along Ridgemont Dr. were 

included in the monitoring program. The street address of the domestic supply wells monitored and their 

distance from the pumping wells are included in Table 2. 

The private domestic wells monitored during the test remained in service and short duration drawdown 

and recovery events can be seen in the data. These events reflect the pumps in the domestic wells 

coming on to repressurize the water supply system at the residences and are not drawdown resulting 

from the pumping well activities. 

Overall, the amount of drawdown in the monitoring network wells that is attributable to pumping activities 

was small and ranged from zero (no interaction at all) to a maximum of 0.12 m. Approximately 75% of all 

the interactions across the four pumping tests were less than 0.05 m of attributable drawdown from 

pumping activities.  

Observations regarding potential well interference are summarized below in Table 7. 
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Table 7: Summary of Findings for Potential Well Interference. 

Pumping 
Well ID 

Pumping 
Rate 

(Lpm) 

Pumping 
Duration 

(min) 

Monitoring Network: 
Well ID, Distance and 

Direction from Pumping Well 
Drawdown Attributable to 

Pumping Activities (m) 
 

Well #1 
(A360958) 90.9 Lpm 360 min 

Well #2 A360957, 184 m, N. 0.11  
Well #3 A360959, 351 m, W. 0.03  
Well #4 A360960, 473 m, W. None  

322 Ridgemont Dr., 185 m, NE. 0.11  

270 Ridgemont Dr.,244 m, NE. 0.04  
244 Ridgemont Dr., 346 m. SE. 0.10  

Well #2 
(A360957) 90.9 Lpm 360 min 

Well #1 (A360958), 184 m, S. 0.12  

Well #3 A360959, 374 m, SW. 0.04  

Well #4 A360960, 541 m, SW. 0.02  
322 Ridgemont Dr., 318 m, SE. 0.12  

270 Ridgemont Dr.,175 m, E. 0.04  

244 Ridgemont Dr., 200 m. NE. 0.12  

Well #3 
(A360960) 90.9 Lpm 360 min 

Well #1 (A360958), 351 m, E. None  

Well #2 A360957, 374 m, NE. 0.02  

Well #4 A360960, 189 m, SW. None  

322 Ridgemont Dr., 560 m, SE. 0.02  

270 Ridgemont Dr.,535 m, E. 0.04  

244 Ridgemont Dr., 569 m. NE. 0.02  

Well #4 
(A360959) 68.2 Lpm 360 min 

Well #1 (A360958), 473 m, E. 0.02  

Well #2 A360957, 541 m, NE. 0.02  

Well #3 A360959, 189 m, NE. None  

322 Ridgemont Dr., 632 m, E. 0.02  

270 Ridgemont Dr., 688 m, NE. None  

244 Ridgemont Dr., 742 m. NE. 0.02  

Plots of drawdown versus time for the monitoring wells are provided as follows: 

 Well #1 (A360958), Figure 8a and Figure 8b; 

 Well #2 (A360957), Figure 9a and Figure 9b (reduced y-axis); 

 Well #3 (A360960), Figure 10a and Figure 10b (reduced y-axis); and 

 Well #4 (A360959), Figure 11a and Figure 11b (reduced y-axis). 

Based on these data no adverse interference between wells on the proposed development and existing 

domestic supply wells is to be anticipated. 



 

Servicing Options Statement, Terrain Assessment and Hydrogeological Study in 
Support of Development January 13, 2025
9243 McArton Road, Beckwith Township, Ontario Pinchin File: 283258.001
Douglas Landing Developments FINAL

 

© 2025 Pinchin Ltd.  Page 15 of 25 

 

5.4 Water Supply – Quality 

The summary of the groundwater analytical results along with the ODWQS Health Related Maximum 

Allowable Concentration (MAC) and Aesthetic Objective (AO) as well as the Aesthetic Limits as listed in 

the MECP D-5-5 Guideline are presented in Table 8 in Appendix III. The laboratory Certificate of Analysis 

for the groundwater samples is provided in Appendix IV. Residual chlorine was measured in the field and 

confirmed to be below detection prior to collection of the raw groundwater samples prior to cessation of 

pumping. 

Well #1 (A360958)  

Water quality results for the raw groundwater sample collected from Well #1 (A360958) prior to cessation 

of the pumping test met the applicable criteria: 

 Health Related Parameters (MAC) 

 The analytical result for sodium was 39.8 mg/L compared to the Warning 

Level MAC of 20 mg/L. This health-related limit is a "warning level" only. 

Exceedance calls for a recommendation that the local Medical Officer of 

Health be notified in order to alert persons with medical conditions or dietary 

restrictions. 

 Aesthetic Objective (AO) & Operational Guideline (OG) Related Parameters 

 The analytical result for manganese was 0.144 mg/L compared to the AO 

criteria of 0.05 mg/L; and 

 The analytical result for hardness exceeded was 343 mg/L compared to the 

OG of 80-100 mg/L. Hardness did not exceed the AO criteria of 500 mg/L. 

The raw water quality is considered good and suitable as a potable water source. If the user finds the 

elevated hardness to be unpalatable or cause objectional staining, treatment systems such as a water 

softened could be incorporated into the water treatment system. Treating hardness usually results in a 

decrease in manganese as well. If sodium levels poise a dietary or medical concern an undercounter 

reverse osmosis system connected to a dedicate drinking water spigot could be part of the water 

treatment system. 
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Well #2 (A360957) 

Water quality results for the raw groundwater sample collected from Well #2 (A360957) prior to cessation 

of the pumping test met the applicable criteria, with the following exceptions: 

 Health Related Parameters (MAC) 

 All analyzed parameters complied with MACs. 

 Aesthetic Objective (AO) & Operational Guideline (OG) Related Parameters 

 The analytical result for hardness was 311 mg/L compared to the OG of 80-100 

mg/L. Hardness did not exceed the AO criteria of 500 mg/L. 

The raw water quality is considered good and suitable as a potable water source. If the user finds the 

elevated hardness to be unpalatable or cause objectional staining, treatment systems such as a water 

softener could be incorporated into the water treatment system. 

Well #3 (A360960) 

Water quality results for the raw groundwater sample collected from Well #3 (A360960) prior to cessation 

of the pumping test met the applicable criteria: 

 Health Related Parameters (MAC) 

 All analyzed parameters complied with MACs. 

 Aesthetic Objective (AO) & Operational Guideline (OG) Related Parameters 

 The analytical result for hardness was 357 mg/L compared to the OG of 80-100 

mg/L. Hardness did not exceed the AO criteria of 500 mg/L. 

The raw water quality is considered good and suitable as a potable water source. If the user finds the 

elevated hardness to be unpalatable or cause objectional staining, treatment systems such as a water 

softener could be incorporated into the water treatment system. 
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Well #4 (A360959) 

Water quality results for the raw groundwater sample collected from Well #4 (A360959) prior to cessation 

of the pumping test met the applicable criteria, with the following exceptions: 

 Health Related Parameters (MAC) 

 All analyzed parameters complied with MACs. 

 Aesthetic Objective (AO) & Operational Guideline (OG) Related Parameters 

 The analytical result for hardness was 385 mg/L compared to the OG of 80-100 

mg/L. Hardness did not exceed the AO criteria of 500 mg/L. 

The raw water quality is considered good and suitable as a potable water source. If the user finds the 

elevated hardness to be unpalatable or cause objectional staining, treatment systems such as a water 

softener could be incorporated into the water treatment system.  

5.5 Water Treatment Options 

 Preventative Disinfection - As a preventative and best management practice it is 

recommended that any water supply system utilizing an individual well as the supply 

source include water disinfection. The most common treatment to meet this 

recommendation is disinfection by UV with appropriate particulate pre-filtration. Such 

systems are readily available.  

 Hardness - Hardness has an Operational Guideline of 80 to 100 mg/L, a range 

considered to provide an acceptable balance between corrosion and incrustation and to 

aid in source selection when applicable. Water supplies with a hardness greater than 200 

mg/L are considered poor but tolerable. Hardness in excess of 500 mg/L in drinking water 

is unacceptable for most domestic purposes however, neither the MECP D-5-5 nor the 

ODWQS guidance provide an upper limit for treatability. The analytical result for 

hardness for samples collected from wells ranged from 272 mg/L to 332 mg/L. If the user 

finds the water unpalatable or wishes to reduce any scaling that may occur, an off-the-

shelf water softener solution would readily provide treatment. Such systems are readily 

available.  

 Manganese - The Aesthetic Objective (AO) for manganese is 0.05 mg/L. manganese is 

objectionable in water supplies because it can stain laundry and fixtures black, and at 

excessive concentrations causes undesirable tastes in beverages. Manganese is present 

in some groundwaters because of chemically reducing underground conditions coupled 
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with presence of manganese mineral deposits. A water softener is often the best tool for 

removing manganese. The water softener can handle significant quantities of 

manganese, but it only works well if all the manganese is un-precipitated. Alternatively, 

there are a variety of filter systems available that may be more effective depending on the 

overall water chemistry.  

A water treatment professional should be consulted for appropriate equipment sizing and treatment 

options. 

Site Suitability for In-Ground Wastewater Disposal 

Nine test pits were excavated across the Site to investigate the suitability of the Site for in-ground 

wastewater disposal. On Dec 2, 2024, the test pits excavated by a contractor retained by the Client using 

a Kubota min-excavator. The test pits were examined by Pinchin staff who logged the soil stratigraphy, 

recorded depth to bedrock, and collected representative samples.  

Based on the observations made on the 9 test pits, the overburden can be described as shallow with the 

overburden thickness ranging from 0.15 m to 0.30 m, with the exception of test pit TP-4 which was 

advanced to 1.98 mbgs and did not encounter bedrock. The limestone bedrock surface has some degree 

of surficial weathering. The average overburden thickness was approximately 0.44 m. The overburden is 

a brown silty sand with some gravel. The overburden was loose and damp. Groundwater was not 

encountered in any of the test pits. Table 9 describes the stratigraphy observed in each of the test pits.  

Samples from TP-1, TP-5, TP-7, and TP-8 were submitted to Malroz Engineering Inc. Laboratory (Malroz 

Laboratory) for grain size analysis and percolation (T-time) estimate. Results of the grain size analysis are 

included as in Appendix IV.  

The sample collected from test pit TP-1 (0.05 m to 0.15 m) was comprised of approximately 4% gravel, 64 

% sand, and 32% silt and clay. The material was categorized as silty SAND with trace gravel. The 

estimated T-time from the sample was 8 to 20 min/cm. 

The sample collected from TP-5 (0.05 m to 0.30 m) was comprised of approximately 14% gravel, 63% 

sand, 24% silt and clay. The material was categorized as silty Clayey SAND with some gravel. The 

estimated T-time from the sample was 8 to 20 min/cm.  

The sample collected from TP-7 (0.05 m to 0.15 m) was comprised of approximately 15% gravel, 66% 

sand, and 18% silt and clay. The material was categorized as SAND, some gravel, some silt and clay. 

The estimated T-time from the sample was 8 to 20 min/cm. 
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The sample collected from TP-8 (0.05 m to 0.30 m) was comprised of approximately 10% gravel, 62% 

sand, and 28% silt and clay. The material was categorized as silty, clayey SAND with some gravel. The 

estimated T-time from the sample was 8 to 20 min/cm. 

For Class IV systems, the Ontario Building Code (OBC) requires a minimum of 900 mm (0.900 m) 

separation from the base of the gravel layer of the bed to the bedrock (or saturated overburden 

conditions). This thickness requirement of overburden was only observed in one test pit; TP-4 where 

bedrock was not encountered above 1.98 m, where excavation stopped.  

Table 9 Test Pit Stratigraphy and Observations. 

Test Pit 
ID Easting Northing Interval 

(mbgs) Description 
 

TP-1 415179 5003150 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05 - 0.15 Brown Silty Sand with small roots. Loose. Dry.  

0.15 Limestone Bedrock. Dry.  

TP-2 415201 5003246 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05 - 0.20 Brown Silty Sand. Loose. Dry.  

0.20 Limestone Bedrock. Dry.  

TP-3 415065 5003195 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05 - 0.30 Brown Silty Sand. Loose. Dry.  

0.30 Limestone Bedrock. Dry.  

TP-4 414986 5003218 

0 - 0.15 Topsoil with corn stalk. Loose. Dry.  

0.15 - 0.30 Brown Silty Sand. Loose. Dry.  

0.30 - 1.98 Brown Silty Sand. Loose with Gravel. Dry.  

1.98 Bedrock not encountered.  

TP-5 414997 5003117 
0 - 0.05 Topsoil with small roots. Loose. Damp.  

0.05 - 0.30 Brown Silty Sand. Loose. Dry.  

0.30 Limestone Bedrock. Dry.  

TP-6 415365 5003468 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05   0.30 Brown Silty Sand. Loose. Dry.  

0.30 Limestone Bedrock. Dry.  

TP-7 415398 5003369 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05 - 0.15 Brown Silty Sand with small roots. Loose. Dry.  

0.15 Limestone Bedrock. Dry.  

TP-8 415440 5003281 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05  0.30 Brown Silty Sand with small roots. Loose. Dry.  

0.30 Limestone Bedrock. Dry.  
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Test Pit 
ID Easting Northing Interval 

(mbgs) Description 
 

TP-9 415496 5003297 
0 - 0.05 Topsoil with grass roots. Dry.  

0.05  0.30 Brown Silty Sand with small roots. Loose. Dry.  

0.30 Limestone Bedrock. Dry.  

Notes: Coordinates are in Zone T18. The bold and shaded description indicates the sample was 

submitted for analysis. 

As a component of a geotechnical investigation completed on the Site by Pinchin, ten boreholes were 

advanced to bedrock across the Site. The location of the boreholes are shown on Figure 2 and the 

borehole logs are included in Appendix IV. Based on the borehole logs the depth to bedrock ranged from 

0.15 m to 0.61 m, with an average overburden thickness of 0.44 m. 

It is Pinchin’s understanding that the Municipality requires a minimum of 0.25 m (10”) of natural material 

to be present which can be scarified prior to construction of the bed. If the 0.25 m of natural material is 

not present, then additional lower permeability material must be incorporated in the base of the system 

design as well. Based on these requirements additional material would be needed at some of the lots for 

Class IV systems.  

A tertiary system has system specific design criteria to allow for less imported material, and in some 

cases a less elevated mound. This may make a tertiary system a preferred cost or space saving 

approach. A variety of tertiary systems are approved with some specifically designed to be employed in 

shallow soil conditions. Additional costs associated with tertiary systems may be at least partially offset by 

the requirement for additional imported material that would be required for a Class IV system to address 

the shallow overburden conditions. The reduced footprint associated with a tertiary system can also 

provide more flexibility in location on the lot. A tertiary system also provides a greater overall degree of 

wastewater treatment and thereby increased protection for the environment.  

If sufficient thickness of natural material is present, and OBC and municipal design requirements are 

incorporated into the system design, then Class IV systems are adequate for wastewater treatment 

servicing at the Site. Placement of systems must meet all OBC setbacks. Based on the percolation rates 

obtained during this investigation, Class IV system beds would require on the order of 300 m2 of area for 

a 4-bedroom single family dwelling. More refined sizing would be calculated by the septic designer based 

on daily flow calculations made from actual building design plans, but for the purpose of assessing if there 

is adequate space on the proposed lots for the systems, these estimated areas are more than sufficient to 

assess whether sufficient space on the lots is present. 
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Each proposed lot has sufficient area for a primary septic infiltration bed location and an alternative 

location. Specific location of the primary and alternate septic infiltration bed as well as the system 

selection and design are specific to the dwelling design and size which are beyond the scope of this 

study. 

Assessment of Potential for Groundwater Impact by on-Site Sewage System  

The three-step procedure outlined in the MECP guideline: D-5-4 Individual On-Site Sewage Systems: 

Water Quality Impact Risk Assessment was used to assess groundwater impact potential from on-site 

sewage systems for the proposed development. 

The purpose of the assessment is to ensure that the effluent discharges from the individual on-site 

sewage systems will have a minimal effect on the groundwater and the present or potential use of the 

adjacent property. For the purposes of the D-5-4 Guideline, the Ontario Drinking Water Objective 

(ODWO) of 10 mg/L of nitrate-nitrogen is used as an indicator of groundwater impact potential. 

The assessment involves a three-step process. The need to advance to the next step depends on not 

meeting conditions defined in the previous step. 

For developments where the lot size for each private residence within the development is one hectare or 

larger, the risk that the boundary limits imposed by these guidelines may be exceeded by individual 

systems is considered acceptable in most cases. Developments consisting of lots which average 1 

hectare (with no lot being smaller than 0.8 ha), may not require a detailed hydrogeological assessment, 

provided that it can be demonstrated that the area is not hydrogeologically sensitive. In such 

circumstances, it is the responsibility of the proponent to obtain a professional analysis from a qualified 

consultant that the area is not hydrogeologically sensitive. 

It is assumed that attenuative processes within a one-hectare lot will be sufficient to reduce the nitrate-

nitrogen to an acceptable concentration in groundwater below adjacent properties. It should be noted that 

sufficient attenuative processes may not be present in hydrogeologically sensitive environments, or where 

there is little water surplus available. 

Step 1 – Lot Size Considerations 

For developments where the lot size for each private residence within the development is one hectare 

(ha) or larger, the risk that the boundary limits imposed by these guidelines may be exceeded by 

individual systems is considered acceptable in most cases.  

Based on the conceptual Site design provided by the client, the proposed lot sizes range from 

approximately 0.40 ha to 1.43 ha. The average lot size is approximately 0.60 ha. 
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The average lot size is less than 1 ha, and the smallest lot is less than 0.8 ha. The proposed development 

does not satisfy Step 1, and the assessment must proceed to Step 2. 

Step 2 - System Isolation Considerations 

Where proposed lot sizes are less than one hectare, the proponent and/or the consultant is/are 

responsible for assessing the potential risk to groundwater. Developments will normally be considered as 

low risk where it can be demonstrated that sewage effluent is hydrogeologically isolated from existing or 

potential supply aquifer(s).  

Based on the observations made on the 9 test pits, the overburden can be described as shallow with the 

overburden thickness ranging from 0.15 m to greater than 1.98 m overlaying limestone bedrock. At most 

of the test pit locations the overburden thickness was 0.30 m or less. The overburden does not provide 

sufficient isolation.  

The depth to first water found water as reported in the well records for the four Site wells ranged from 

15.8 mbgs to 71.0 mbgs. It is noted that the surface of the limestone bedrock often exhibits weathering, 

but such weathering is thin (on the order of 0.2 m or less) with competent rock below. Based on the 

above observed conditions and the review of the MECP Well Record database it is concluded that, in 

general, the water-bearing features in aquifers targeted has on the order of greater than 15 m of bedrock 

isolating it from the surface. Usually, isolation is considered to be present if greater than 10 m of 

competent rock is present between ground surface and the water-bearing features. It is also noted that 

the use of tertiary treatment systems for wastewater treatment would provide considerable additional 

protection to the aquifer by reducing the effluent strength. 

Step 2 of the assessment of potential for groundwater impact by on-Site sewage system is met and the 

assessment does not need to advance to Step 3.  

The Site is suitable for in-ground wastewater disposal based on overburden character and Water Quality 

Impact Risk Assessment as per D-5-4. 

6.1 Conclusions and Recommendations 

 No municipal or communal servicing options are available to the location of the proposed 

development. Residential dwellings in the area are serviced by individual wells and in-

ground wastewater treatment systems. Individual wells and in-ground wastewater 

treatment systems are a suitable servicing approach for the proposed development. 
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 Disinfection of the raw water supply from each well is recommended. This 

recommendation is most commonly addressed by a UV-system or chlorination with 

appropriate pre-filtration. Such systems are readily available. 

 Hardness in the raw water can be expected to exceed the ODWQS operational guideline 

of 100-150 mg/L but is expected to be considerably below 500 mg/L and within a range 

that is easily treatable with a water softener. If the user finds the hard water unpalatable 

or has concerns on scale buildup, hardness can be easily treated with a water softener. 

 With respect to in-ground wastewater disposal, the proposed lot sizes are suitable for the 

proposed development and provide sufficient space for a primary and alternative septic 

bed location for Class IV type systems. The areas required if tertiary wastewater 

treatment systems are used would be notably reduced. 

 Class IV systems are suitable for the for the in-ground wastewater disposal. However, it 

is suggested that the client consider tertiary treatment systems which would provide 

enhanced wastewater treatment, require smaller bed sizes, and perhaps provide a cost 

saving based on less imported material being required. 

Based on the findings of this Servicing Options Statement, Terrain Assessment and Hydrogeological 

Study in Support of Development 

It is Pinchin’s professional opinion that: 

 Potable water and wastewater servicing is the most appropriate approach for servicing 

the proposed development; 

 The water supply wells installed on the Site are capable of providing sufficient quantity of 

water for the proposed residential development; 

 Water quality is good, but if the user finds the hardness or manganese to be unpalatable 

or problematic, then treatment by way of a simple water softener or filter systems may 

effectively address this condition. Sodium exceeded the 20 mg/L warning level at one of 

the wells. If sodium levels pose a dietary or medical concern, an undercounter reverse 

osmosis system connected to a dedicate drinking water spigot could be part of the water 

treatment system; 

 No unacceptable adverse interference is expected to surrounding groundwater users 

from the proposed development; 
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 There is adequate space for Class IV in-ground wastewater disposal beds (primary and 

alternative) for all proposed lots;  

 Overburden is generally thin on the Site and additional material would be required to be 

included meet OBC and Municipal design requirements for Class IV systems for some 

lots. Such considerations would be incorporated into the system design by the septic 

installer and is beyond the scope of this investigation; and 

 The Site is suitable for the proposed development with respect to individual servicing for 

both potable water supply and wastewater disposal. 

7.0 TERMS AND LIMITATIONS 

This Servicing Options Statement, Terrain Assessment and Hydrogeological Study in Support of 

Development was performed for Douglas Landing Developments (Client) in order to fulfill the 

hydrogeological-related requirements as identified by the municipality. 

Conclusions derived are specific to the immediate area of study and cannot be extrapolated extensively 

away from a sample location. Samples have been analyzed for a set of parameters as specified in the 

MECP Guideline D-5. 

No environmental assessment can wholly eliminate uncertainty regarding the potential for recognized 

environmental conditions on a property. Performance of this Servicing Options Statement, Terrain 

Assessment and Hydrogeological Study in Support of Development is intended to reduce, but not 

eliminate, uncertainty regarding the potential for recognized environmental conditions on the Site. 

This this Servicing Options Statement, Terrain Assessment and Hydrogeological Study in Support of 

Development was performed in general compliance with currently acceptable practices for environmental 

site investigations, and specific Client requests, as applicable to this Site.  

This report was prepared for the exclusive use of the Client, subject to the terms, conditions and 

limitations contained within the duly authorized proposal for this project. Any use which a third party 

makes of this report, or any reliance on or decisions to be made based on it, is the sole responsibility of 

such third parties. Pinchin accepts no responsibility for damages suffered by any third party as a result of 

decisions made or actions conducted. 

If additional parties require reliance on this report, written authorization from Pinchin will be required. 

Pinchin disclaims responsibility of consequential financial effects on transactions or property values, or 

requirements for follow-up actions and costs. 





 

 

APPENDIX I 
 Figures 









0.00

0.05

0.10

0.15

0.20

0.25
0 60 120 180 240 300 360 420 480 540 600

Dr
aw

do
w

n 
(M

et
re

s)

Elapsed Time (Minutes)

Figure 4: Pumping Well #1 (A360958)

Pump On Pump Off Drawdown
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Figure 5: Pumping Well #2 (A360957)

Pump On Pump Off Drawdown
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Figure 6: Pumping Well #3 (A360960)

Pump On Pump Off Drawdown
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Figure 7: Pumping Well #4 (A360959)

Pump On Pump Off Drawdown
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Figure 8a: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360957 (Well #1)
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Figure 8b:Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360957 (Well #1) Reduced Y-axis

Pump ON Pump OFF Well #2
Well #3 Well #4 244 Ridgemont
322 Ridgemont 270 Ridgemont Pumping Well #1
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Figure 9b: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360957 (Well #2) Reduced Y-axis

Pump ON Pump OFF Well #1
Well #3 Well #4 244 Ridgemont
322 Ridgemont 270 Ridgemont Pumping Well #2
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Figure 9a: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360957 (Well #2)

Pump ON Pump OFF Well #1
Well #3 Well #4 244 Ridgemont
322 Ridgemont 270 Ridgemont Pumping Well #2
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Figure 10a: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360959 (Well #3)

Pump ON Pump OFF Well #1 Well #2 Well #4

244 Ridgemont 322 Ridgemont 270 Ridgemont Pumping Well #3
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Figure 10b: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360959 (Well #3) Reduced Y-axis

Pump ON Pump OFF Well #1 Well #2 Well #4

244 Ridgemont 322 Ridgemont 270 Ridgemont Pumping Well #3
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Figure 11a: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360959 (Well #4)

Pump ON Pump OFF Well #1 Well #2 Well #3

244 Ridgemont 322 Ridgemont 270 Ridgemont Pumping Well #4
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Figure 11b: Water Level Drawdown and Recovery During Pumping Test
Pumping Well A360959 (Well #4) Reduced Y-axis

Pump ON Pump OFF Well #1 Well #2 Well #3

244 Ridgemont 322 Ridgemont 270 Ridgemont Pumping Well #4



 

 

APPENDIX II 
 Tables 



Well Record
I.D.

Well Tag 
Number

Audit
Number

Well
Type

Well
Depth

(m)

Overburden 
Thickness

(m)

Unit(s) Well 
Completed In

Recommended 
Pumping rate 

(LPM)

Date of 
Completion

(yyyy-mm-dd)
3500537 N/A N/A Drilled 18.0 0.91 Limestone 45.5 1958-10-09 16.8
3506860 N/A N/A Drilled 18.6 0.61 Shale 81.8 1984-06-14 16.5
3508494 N/A 41124 Drilled 38.1 0.91 Sandstone 22.7 1988-09-02 36.6
3508646 N/A 44884 Drilled 16.8 2.10 Limestone 36.4 1988-12-12 16.2
3509344 N/A 73407 Drilled 15.8 2.40 Limestone 36.4 1990-05-30 15.8
3509543 N/A 73442 Drilled 28.00 0.61 Limestone 136.4 1990-10-13 25.0 28.3
3511611 N/A 153198 Drilled 37.5 0.61 Limestone 22.7 1995-10-30 34.1
7183286 A127986 Z128553 Drilled 73.2 1.83 Limestone / Sandstone 90.9 2012-05-31 71.0
7183288 A128058 Z128554 Drilled 55.2 0.91 Limestone / Sandstone 90.9 2012-05-08 52.1
7183289 A128068 Z128555 Drilled 75.3 0.91 Limestone / Sandstone 90.9 2012-05-09 51.8 73.2
7183290 A128066 Z128556 Drilled 55.2 1.22 Limestone / Sandstone 90.9 2012-05-09 50.3 52.4
7183291 A128062 Z128557 Drilled 43.3 1.22 Limestone / Sandstone 90.9 2012-05-09 23.5 36.9 40.2
7268601 A195938 Z223093 Drilled 42.4 1.07 Limestone / Sandstone 45.5 2016-06-20 27.7 38.1
7268602 A195941 Z223094 Drilled 30.5 0.91 Limestone / Sandstone 54.6 2016-06-21 27.1 30.2
7268603 A195942 Z223095 Drilled 42.4 0.00 Limestone / Sandstone 27.8 2016-06-23 25.3 42.4
7271813 A195956 Z223096 Drilled 42.4 0.00 Limestone / Sandstone 36.4 2016-09-06 42.4
7279392 A195975 Z243269 Drilled 73.2 0.00 Limestone / Sandstone 68.2 2017-01-05 38.7 71.6
7281316 A213224 Z243284 Drilled 39.6 2.10 Limestone 22.7 2017-01-31 35.8
7288275 A213226 Z260669 Drilled 42.7 1.72 Limestone / Shale layers 40.9 2017-05-11 21.3 39.6
7288276 A213245 Z260668 Drilled 42.7 1.22 Limestone 36.4 2017-05-12 39.3
7288277 A213227 Z260670 Drilled 42.7 1.68 Limestone / Shale layers 54.6 2017-05-13 25.1 40.4
7298154 A227986 Z260689 Drilled 42.7 1.37 Limestone / Shale layers 31.8 2017-10-10 24.4 42.7
7298155 A227987 Z260700 Drilled 36.6 0.91 Limestone / Shale layers 45.5 2017-10-10 25.3 32.9
7298156 A213255 Z260690 Drilled 36.6 1.98 Limestone / Shale layers 68.3 2017-09-29 19.2 28.0
7308479 A228006 Z260717 Drilled 54.9 0.61 Limestone / Shale layers 68.3 2018-03-07 39.0 52.3
7325842 A252424 Z292769 Drilled 54.9 0.61 Limestone / Shale layers 45.5 2018-12-10 25.3 36.6
7325843 A252425 Z292768 Drilled 36.6 0.46 Limestone / Shale layers 54.6 2018-12-09 25.6 32.0
7332598 A252405 Z292766 Drilled 61.0 0.00 Limestone 36.4 2019-04-15 23.8 56.1
7349971 A276761 Z318977 Drilled 37.8 2.44 Limestone / Sandstone layers 45.5 2019-12-04 26.5 34.7
7352342 A276752 Z318991 Drilled 30.2 1.37 Limestone / Shale layers 54.6 2019-12-19 25.8
7352343 A276739 Z318976 Drilled 54.9 0.91 Limestone / Sandstone layers 36.4 2019-11-11 24.4 30.5
7352438 A276753 Z318978 Drilled 48.8 1.22 Limestone 31.8 2019-12-10 20.7 33.2 45.1
7356155 A276774 Z334321 Drilled 36.6 0.00 Limestone / Sandstone layers 63.6 2020-03-12 25.3 32.9
7363398 A296816 Z334345 Drilled 48.8 0.91 Limestone / Sandstone 68.2 2020-07-01 32.8 46.6
7363399 A296814 Z334339 Drilled 48.8 1.22 Limestone / Sandstone layers 36.4 2020-07-02 23.5 29.9 42.1
7371206 A296837 Z349864 Drilled 54.9 1.83 Limestone 40.9 2020-09-30 27.1 48.8
7384451 A309683 Z349898 Drilled 42.7 1.22 Limestone / Sandstone layers 40.9 2021-03-31 23.5 25.6 36.6
7384452 A309684 Z349906 Drilled 53.6 2.90 Limestone / Sandstone layers 36.4 2021-03-31 50.6
7384453 A309682 Z349899 Drilled 30.5 1.52 Limestone / Sandstone layers 90.9 2021-03-31 20.4 28.0
7390397 A309702 Z361794 Drilled 36.6 0.15 Limestone / Shale layers 54.6 2021-06-05 18.6 29.9

Site Wells
7451625 A360958 Z394524 Drilled 30.5 0.91 Limestone 90.9 2023-03-02 20.4 28.0
7451628 A360957 Z394525 Drilled 42.7 0.91 Limestone 54,6 2023-03-02 40.5
7451627 A360960 Z394526 Drilled 51.8 0.61 Limestone 90.9 2023-03-01 48.8 50.3
7451626 A360959 Z394527 Drilled 54.9 0.61 Limestone 45.7 2023-02-28 23.5 52.7

TABLE 1
Summary of Supply Well Characteristics for Wells within ~500 m of the Site

Douglas Landing Developments
9243 McArton Road, Beckwith Township, Ontario

Water Found at
(m)

1 of 1  283258.001



Well #1 
A360958

Well #2 
A360957

Well #3 
A360960

Well #4 
A360959

25-10-2024 24-10-2024 23-10-2024 21-10-2024
Microbiological Parameters
E. Coli CFU/100mL 1 0 MAC 0 0 0 0
Total Coliforms CFU/100mL 1 0 MAC 0 0 0 0
General Inorganics
Alkalinity, total mg/L 5 30-500 OG 260 262 277 279
Ammonia as N mg/L 0.01 - - 0.2 0.2 0.13 <0.05
Dissolved Organic Carbon mg/L 1 5 AO 1.8 1.7 2.4 1.5
Colour TCU 2 5 AO 3 <2 <2 <2
Conductivity uS/cm 1 - - 672 636 737 781
Hardness mg/L 500 / 80-100 AO / OG 343 311 357 385
pH pH Units 0.1 6.5-8.5 OG 8.17 8.08 7.99 8.14

mg/L 10 500 - 349 330 385 409
NTU 0.1 5 AO 2.0 2.5 1.2 0.5

Anions
Chloride mg/L 0.5 250 AO 19.9 23.3 39.3 49.8
Fluoride mg/L 0.1 1.5 MAC <0.1 <0.1 <0.1 <0.1
Nitrate as N mg/L 0.1 10 MAC <0.05 0.05 <0.05 1.08
Nitrite as N mg/L 0.1 1 MAC <0.05 <0.05 <0.05 <0.05
Sulphate mg/L 1 500 AO 61 38 58 64
Metals
Calcium mg/L 0.02 - - 90.8 74.8 84 94.4
Iron mg/L 0.005 0.3 AO 0.131 0.214 0.10 0.027
Magnesium mg/L 0.2 - - 28.2 30.1 35.7 36.2
Manganese mg/L 0.001 0.05 AO 0.144 0.009 0.008 0.007
Potassium mg/L 0.1 - - 8 4.2 3.9 3.1
Sodium mg/L 0.2 20 / 200 MAC*  / AO 39.8 8.0 11.3 15
Notes:

BOLD Exceed MAC Standard
BOLD Exceeds AO or OG Standard
BOLD Reportable Detection Limit Exceeds Standard

Turbidity

Ontario Drinking Water
Quality Standards

Type of Standard
MAC: Maximum Acceptable Concentration
AO: Aesthetic Objective
OG: Operational Guidelines

* This health-related limit for sodium is a "warning level" only. Exceedance calls for a recommendation that the local Medical Officer of Health be notified in order to alert persons with 
relevant medical conditions. Sodium also has an Aesthetic Objective of 200 mg/L. Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines June 
2003 Revised June 2006 (PIBS 4449e01) 

TABLE 8
RAW WELL WATER ANALYTICAL RESULTS

Douglas Landing Developments
9243 McArton Road, Beckwith Township, Ontario

Parameter Units MDL

ODWQS   Standards Sample Designation

Standard Type of 
Standard

Sample Collection Date (dd/mm/yyyy)

Total Dissolved Solids

Page 1 of 1  283258.001
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CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G 130347 REPORT No: 24-032854 - Rev. 0

Attention: Phil Tibble

Report To:

Pinchin Ltd. - Kingston

1456 Centennial Dr, Suite 2

Kingston, ON    K7P 0K4 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: 283258001

Ground Water

2024-Oct-25

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Oct-21DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 1 2024-Oct-23Anions (Liquid) OTTAWA

STAILLON A-COL-01 SM 2120C 1 2024-Oct-23Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 1 2024-Oct-23Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 1 2024-Oct-21Coliforms - DC Media (Liquid) KINGSTON

MMACMILLAN C-OC-01 EPA 415.2 1 2024-Oct-25DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 1 2024-Oct-21Fecal Coliforms (Liquid) KINGSTON

ASCHNEIDER CP-028 MECP E3196 1Ion Balance (Calc) OTTAWA

APRUDYVUS D-ICP-01 SM 3120B 1 2024-Oct-22ICP/OES (Liquid) OTTAWA

JYEARWOOD NH3-001 SM 4500NH3 1 2024-Oct-22Ammonia (Liquid) KINGSTON

PLUSSIER A-TURB-01 SM 2130B 1 2024-Oct-23Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.

Page 1 of 3

Michelle Dubien

Data Specialist



Final Report

REPORT No: 24-032854 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter DWGUnits LimitsR.L.

A360959

24-032854-1

2024-Oct-21

-

 Total Coliform (DC Media) CFU/100mL 1 0 MAC 0

 E coli (DC Media) CFU/100mL 1 0 MAC 0

 Background (DC Media) CFU/100mL 1 7

 Fecal Coliform CFU/100mL 1 0 MAC 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 500 OG 279

 TDS (Calc. from Cond.) mg/L 3 500 AO 409

 Conductivity @25°C uS/cm 1 781

 pH @25°C pH units - 8.5 OG 8.14

 Colour TCU 2 5 AO <2

 Turbidity NTU 0.1 5 AO 0.5

 Fluoride mg/L 0.1 1.5 MAC <0.1

 Chloride mg/L 0.5 250 AO 49.8

 Nitrate (N) mg/L 0.05 10.0 MAC 1.08

 Nitrite (N) mg/L 0.05 1.0 MAC <0.05

 Sulphate mg/L 1 500 AO 64

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 <0.05

 Dissolved Organic Carbon mg/L 0.2 5 AO 1.5

 Hardness (as CaCO3)
mg/L as 

CaCO3
0.02 100, 500 OG, D55 385

 Calcium mg/L 0.02 94.4

 Iron mg/L 0.005 0.3 AO 0.027

 Magnesium mg/L 0.02 36.2

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.

Page 2 of 3

Michelle Dubien

Data Specialist



Final Report

REPORT No: 24-032854 - Rev. 0

CADUCEON Environmental Laboratories Certificate of Analysis

Client I.D.  

Sample I.D.  

Date Collected

  Parameter DWGUnits LimitsR.L.

A360959

24-032854-1

2024-Oct-21

-

 Manganese mg/L 0.001 0.05 AO 0.007

 Potassium mg/L 0.1 3.1

 Sodium mg/L 0.2 200, 20 AO, MAC 15.0

 Anion Sum meq/L - 8.39

 Cation Sum meq/L - 8.42

 % Difference % - 0.215

 TDS (Ion Sum Calc) mg/L 1 500 AO 435

 Conductivity Calc µmho/cm - 789

DWG - Drinking Water Guidelines

ODWS - Ontario Drinking Water Standards

AO - Aesthetic Objectives

IMAC - Interim Maximum Acceptable Concentration

MAC - Maximum Acceptable Concentration

ODWO - D-5-5 Objective

OG - Operational Guidelines

WL - Warning Level - Sodium Restricted Diets

  Summary of Exceedances

Operational Guidelines

A360959 Found Value Limit

Hardness (as CaCO3) 385 100

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.

Page 3 of 3

Michelle Dubien

Data Specialist



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G 130350 REPORT No: 24-033331 - Rev. 0

Attention: Phil Tibble

Report To:

Pinchin Ltd. - Kingston

1456 Centennial Dr, Suite 2

Kingston, ON    K7P 0K4 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: 283258001

Ground Water

2024-Oct-29

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Oct-23DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 1 2024-Oct-25Anions (Liquid) OTTAWA

STAILLON A-COL-01 SM 2120C 1 2024-Oct-25Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 1 2024-Oct-25Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 1 2024-Oct-23Coliforms - DC Media (Liquid) KINGSTON

SLOZO C-OC-01 EPA 415.2 1 2024-Oct-28DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 1 2024-Oct-23Fecal Coliforms (Liquid) KINGSTON

ASCHNEIDER CP-028 MECP E3196 1Ion Balance (Calc) OTTAWA

APRUDYVUS D-ICP-01 SM 3120B 1 2024-Oct-25ICP/OES (Liquid) OTTAWA

JYEARWOOD NH3-001 SM 4500NH3 1 2024-Oct-24Ammonia (Liquid) KINGSTON

STAILLON A-TURB-01 SM 2130B 1 2024-Oct-24Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-033331 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  A360960

24-033331-1

2024-10-23

-

 Total Coliform (DC Media) CFU/100mL 1 0

 E coli (DC Media) CFU/100mL 1 0

 Background (DC Media) CFU/100mL 1 0

 Fecal Coliform CFU/100mL 1 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 277

 TDS (Calc. from Cond.) mg/L 3 385

 Conductivity @25°C uS/cm 1 737

 pH @25°C pH units - 7.99

 Colour TCU 2 <2

 Turbidity NTU 0.1 1.2

 Fluoride mg/L 0.1 <0.1

 Chloride mg/L 0.5 39.3

 Nitrate (N) mg/L 0.05 <0.05

 Nitrite (N) mg/L 0.05 <0.05

 Sulphate mg/L 1 58

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.13

 Dissolved Organic Carbon mg/L 0.2 2.4

 Hardness (as CaCO3) mg/L 0.02 357

 Calcium mg/L 0.02 84.0

 Iron mg/L 0.005 0.100

 Magnesium mg/L 0.02 35.7

Page 2 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-033331 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  A360960

24-033331-1

2024-10-23

-

 Manganese mg/L 0.001 0.008

 Potassium mg/L 0.1 3.9

 Sodium mg/L 0.2 11.3

 Anion Sum meq/L - 7.83

 Cation Sum meq/L - 7.74

 % Difference % - 0.612

 TDS (Ion Sum Calc) mg/L 1 398

 Conductivity Calc µmho/cm - 727

Page 3 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G 130362 REPORT No: 24-033470 - Rev. 0

Attention: Phil Tibble

Report To:

Pinchin Ltd. - Kingston

1456 Centennial Dr, Suite 2

Kingston, ON    K7P 0K4 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: 283258001

Ground Water

2024-Nov-04

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Oct-24DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

LMACGREGOR A-IC-01 SM 4110B 1 2024-Oct-28Anions (Liquid) OTTAWA

STAILLON A-COL-01 SM 2120C 1 2024-Oct-30Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 1 2024-Oct-28Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 1 2024-Oct-24Coliforms - DC Media (Liquid) KINGSTON

MMACMILLAN C-OC-01 EPA 415.2 1 2024-Nov-01DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 1 2024-Oct-24Fecal Coliforms (Liquid) KINGSTON

TPRICE CP-028 MECP E3196 1Ion Balance (Calc) OTTAWA

NHOGAN D-ICP-01 SM 3120B 1 2024-Oct-28ICP/OES (Liquid) OTTAWA

JYEARWOOD NH3-001 SM 4500NH3 1 2024-Nov-01Ammonia (Liquid) KINGSTON

PLUSSIER A-TURB-01 SM 2130B 1 2024-Oct-28Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-033470 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  A360957

24-033470-1

2024-10-24

-

 Total Coliform (DC Media) CFU/100mL 1 0

 E coli (DC Media) CFU/100mL 1 0

 Background (DC Media) CFU/100mL 1 0

 Fecal Coliform CFU/100mL 1 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 262

 TDS (Calc. from Cond.) mg/L 3 330

 Conductivity @25°C uS/cm 1 636

 pH @25°C pH units - 8.08

 Colour TCU 2 <2

 Turbidity NTU 0.1 2.5

 Fluoride mg/L 0.1 <0.1

 Chloride mg/L 0.5 23.3

 Nitrate (N) mg/L 0.05 0.05

 Nitrite (N) mg/L 0.05 <0.05

 Sulphate mg/L 1 38

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.20

 Dissolved Organic Carbon mg/L 0.2 1.7

 Hardness (as CaCO3) mg/L 0.02 311

 Calcium mg/L 0.02 74.8

 Iron mg/L 0.005 0.214

 Magnesium mg/L 0.02 30.1

Page 2 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-033470 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  A360957

24-033470-1

2024-10-24

-

 Manganese mg/L 0.001 0.009

 Potassium mg/L 0.1 4.2

 Sodium mg/L 0.2 8.0

 Anion Sum meq/L - 6.68

 Cation Sum meq/L - 6.67

 % Difference % - 0.0348

 TDS (Ion Sum Calc) mg/L 1 336

 Conductivity Calc µmho/cm - 620

Page 3 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



CERTIFICATE  OF ANALYSIS

Final Report

C.O.C.:      G 131064 REPORT No: 24-033583 - Rev. 0

Attention: Phil Tibble

Report To:

Pinchin Ltd. - Kingston

1456 Centennial Dr, Suite 2

Kingston, ON    K7P 0K4 

CADUCEON Environmental Laboratories

285 Dalton Ave

Kingston, ON    K7K 6Z1

P.O. NUMBER:

CUSTOMER PROJECT: 283258001

Ground Water

2024-Nov-01

SAMPLE MATRIX: 

DATE REPORTED: 

2024-Oct-25DATE RECEIVED:

Site Analyzed AuthorizedQtyAnalyses Date Analyzed Reference MethodLab Method

PCURIEL A-IC-01 SM 4110B 1 2024-Oct-28Anions (Liquid) OTTAWA

STAILLON A-COL-01 SM 2120C 1 2024-Oct-31Colour (Liquid) OTTAWA

SBOUDREAU COND-02/PH-02/A

LK-02

SM 2510B/4500H/

2320B

 1 2024-Oct-29Cond/pH/Alk Auto (Liquid) OTTAWA

BBURTCH ECTC-001 MECP E3407 1 2024-Oct-25Coliforms - DC Media (Liquid) KINGSTON

MMACMILLAN C-OC-01 EPA 415.2 1 2024-Oct-31DOC/DIC (Liquid) OTTAWA

BBURTCH FC-001 SM 9222D 1 2024-Oct-25Fecal Coliforms (Liquid) KINGSTON

ASCHNEIDER CP-028 MECP E3196 1Ion Balance (Calc) OTTAWA

APRUDYVUS D-ICP-01 SM 3120B 1 2024-Oct-31ICP/OES (Liquid) OTTAWA

KDIBBITS NH3-001 SM 4500NH3 1 2024-Oct-31Ammonia (Liquid) KINGSTON

PLUSSIER A-TURB-01 SM 2130B 1 2024-Oct-29Turbidity (Liquid) OTTAWA

R.L. = Reporting Limit

NC = Not Calculated

Test methods may be modified from specified reference method unless indicated by an *

Page 1 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-033583 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  A360958

24-033583-1

2024-10-25

-

 Total Coliform (DC Media) CFU/100mL 1 0

 E coli (DC Media) CFU/100mL 1 0

 Background (DC Media) CFU/100mL 1 6

 Fecal Coliform CFU/100mL 1 0

 Alkalinity(CaCO3) to pH4.5 mg/L 5 260

 TDS (Calc. from Cond.) mg/L 3 349

 Conductivity @25°C uS/cm 1 672

 pH @25°C pH units - 8.17

 Colour TCU 2 3

 Turbidity NTU 0.1 2.0

 Fluoride mg/L 0.1 <0.1

 Chloride mg/L 0.5 19.9

 Nitrate (N) mg/L 0.05 <0.05

 Nitrite (N) mg/L 0.05 <0.05

 Sulphate mg/L 1 61

 Ammonia (N)-Total (NH3+NH4) mg/L 0.05 0.20

 Dissolved Organic Carbon mg/L 0.2 1.8

 Hardness (as CaCO3) mg/L 0.02 343

 Calcium mg/L 0.02 90.8

 Iron mg/L 0.005 0.131

 Magnesium mg/L 0.02 28.2

Page 2 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



Final Report

CADUCEON Environmental Laboratories Certificate of Analysis

REPORT No: 24-033583 - Rev. 0

Sample I.D.  

Date Collected

R.L.Units  Parameter

Client I.D.  A360958

24-033583-1

2024-10-25

-

 Manganese mg/L 0.001 0.144

 Potassium mg/L 0.1 8.0

 Sodium mg/L 0.2 39.8

 Anion Sum meq/L - 7.02

 Cation Sum meq/L - 8.80

 % Difference % - 11.3

 TDS (Ion Sum Calc) mg/L 1 404

 Conductivity Calc µmho/cm - 732

Page 3 of 3

Michelle Dubien

Data Specialist

The analytical results reported herein refer to the samples as received and relate only to the items tested. Reproduction of this analytical report in full or in 

part is prohibited without prior consent from Caduceon Environmental Laboratories.



 745 Development Drive Unit 4B

Kingston, ON

K7M 4W6

Sieve Opening % Passing

63.0 mm 100

53.0 mm 100

37.5 mm 100

26.5 mm 100

19.0 mm 97

16.0 mm 97

13.2 mm 97

9.5 mm 97

6.7 mm 97

4.75 mm 96

2.36 mm 96

1.18 mm 95

600 µm 89

300 µm 72

150 µm 51

75 µm 32

Silt and Clay (%)

32

Lab No: SA24-097

Client: Tested: TB

Project No: 1812 Date: 2024-12-10

Sample ID: TP1 Validated:

Location:

Coefficient of 

Uniformity, Cu: n/a Date: 12/12/2024

Effective size, D10 

(mm): n/a

Notes: Estimated T-time: 8 - 20 mins/cm

T-time is estimated from grain size data only, in comparison to OBC 2012 SB-6, and based solely on the sample as received.

Sieve Analysis (LS-602)

Pinchin

-

Sand (%) Gravel (%)

64 4

silty SAND, trace gravel
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 745 Development Drive Unit 4B

Kingston, ON

K7M 4W6

Sieve Opening % Passing

63.0 mm 100

53.0 mm 100

37.5 mm 100

26.5 mm 96

19.0 mm 94

16.0 mm 94

13.2 mm 92

9.5 mm 89

6.7 mm 88

4.75 mm 86

2.36 mm 84

1.18 mm 81

600 µm 76

300 µm 64

150 µm 41

75 µm 24

Silt and Clay (%)

24

Lab No: SA24-097A

Client: Tested: TB

Project No: 1812 Date: 2024-12-10

Sample ID: TP5 Validated:

Location:

Coefficient of 

Uniformity, Cu: n/a Date: 12/12/2024

Effective size, D10 

(mm): n/a

Notes: Estimated T-time: 8 - 20 mins/cm

T-time is estimated from grain size data only, in comparison to OBC 2012 SB-6, and based solely on the sample as received.

Sieve Analysis (LS-602)

Pinchin

-

Sand (%) Gravel (%)

63 14

silty, clayey SAND, some gravel
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 745 Development Drive Unit 4B

Kingston, ON

K7M 4W6

Sieve Opening % Passing

63.0 mm 100

53.0 mm 100

37.5 mm 100

26.5 mm 100

19.0 mm 93

16.0 mm 93

13.2 mm 91

9.5 mm 89

6.7 mm 87

4.75 mm 85

2.36 mm 83

1.18 mm 75

600 µm 59

300 µm 44

150 µm 29

75 µm 19

Silt and Clay (%)

19

Lab No: SA24-097B

Client: Tested: TB

Project No: 1812 Date: 2024-12-10

Sample ID: TP7 Validated:

Location:

Coefficient of 

Uniformity, Cu: n/a Date: 12/12/2024

Effective size, D10 

(mm): n/a

Notes: Estimated T-time: 8 - 20 mins/cm

T-time is estimated from grain size data only, in comparison to OBC 2012 SB-6, and based solely on the sample as received.

Sieve Analysis (LS-602)

Pinchin

-

Sand (%) Gravel (%)

66 15

SAND, some gravel, some silt and clay
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 745 Development Drive Unit 4B

Kingston, ON

K7M 4W6

Sieve Opening % Passing

63.0 mm 100

53.0 mm 100

37.5 mm 100

26.5 mm 100

19.0 mm 99

16.0 mm 99

13.2 mm 99

9.5 mm 95

6.7 mm 92

4.75 mm 90

2.36 mm 87

1.18 mm 83

600 µm 73

300 µm 57

150 µm 41

75 µm 28

Silt and Clay (%)

28

Lab No: SA24-097C

Client: Tested: TB

Project No: 1812 Date: 2024-12-10

Sample ID: TP8 Validated:

Location:

Coefficient of 

Uniformity, Cu: n/a Date: 12/12/2024

Effective size, D10 

(mm): n/a

Notes: Estimated T-time: 8 - 20 mins/cm

T-time is estimated from grain size data only, in comparison to OBC 2012 SB-6, and based solely on the sample as received.

Sieve Analysis (LS-602)

Pinchin

-

Sand (%) Gravel (%)

62 10

silty, clayey SAND, some gravel
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Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH1
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 50 mm

Glacial Till
Silty sand, some gravel, some 
clay, brown, damp, compact

End of Borehole

0.00

0.05

0.30

N
o
 M

o
n
it
o
ri
n
g
 W

e
ll 

In
s
ta

lle
d

  SS   1   20   20 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.30 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH2
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 50 mm

Glacial Till
Silty sand, some gravel, some 
clay, brown, damp, loose

End of Borehole

0.00

0.05

0.61

N
o
 M

o
n
it
o
ri
n
g
 W

e
ll 

In
s
ta

lle
d

  SS   1   30   7   13.7   Hyd. 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.61 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH3
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 75 mm

Glacial Till
Silty sand, some gravel, some 
clay, brown, moist, loose

End of Borehole

0.00

0.08

0.46

N
o
 M

o
n
it
o
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n
g
 W

e
ll 
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s
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lle
d

  SS   1   20   7 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.46 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH4
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 75 mm

Glacial Till
Silty sand, some gravel, some 
clay, brown, damp, compact

End of Borehole

0.00

0.08

0.30

N
o
 M

o
n
it
o
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n
g
 W

e
ll 
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s
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d

  SS   1   30   22 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.30 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH5
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 50 mm

Glacial Till
Silty sand, some gravel, some 
clay, brown, damp, compact

End of Borehole

0.00

0.05

0.61

N
o
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d

  SS   1   50   26 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.61 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH6
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 75 mm

Glacial Till
Gravelly, silty sand, trace clay, 
brown, damp, compact

End of Borehole

0.00

0.08

0.46

N
o
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g
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d

  SS   1   30   15   12.0   Hyd. 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.46 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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SUBSURFACE PROFILE SAMPLE

BH7
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 75 mm

Glacial Till
Gravelly, silty sand, trace clay, 
brown, damp, compact

End of Borehole

0.00

0.08

0.46

N
o
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n
g
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d

  SS   1   40   15 

Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.46 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:
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BH8
283258.002

Geotechnical Investigation

1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022

MK

WT

Ground Surface

Organics
~ 150 mm

Glacial Till
Silty sandy gravel, trace clay, 
brown, damp, very dense

End of Borehole
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Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.61 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.
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1503948 Ontario Inc.

9243 McArton Road, Almonte, ON

September 15, 2022
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Ground Surface

Organics
~ 75 mm

Glacial Till
Silty sandy gravel, trace clay, 
brown, damp, loose

End of Borehole
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Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.15 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.



Log of Borehole:
Project #:

Project:

Client:

Location:

Drill Date:

Logged By:

Project Manager:

Contractor:

Drilling Method:

Well Casing Size:

Top of Casing Elevation:

Sheet: 1 of 1

Grade Elevation:

D
e
p
th

 (
m

)

0

1

S
y
m

b
o
l

Description

E
le

v
a
ti
o
n
 (

m
)

M
o
n
it
o
ri
n
g
 

W
e
ll 

D
e
ta

ils

S
a
m

p
le

 T
y
p
e

S
a
m

p
le

r 
#

R
e
c
o
v
e
ry

 (
%

)

S
P

T
 N

-V
a
lu

e

Standard
Penetration

N-Value

2
0

4
0

6
0

Shear
Strength

kPa
100200 W

a
te

r 
C

o
n
te

n
t 

(%
)

S
a
m

p
le

 I
D

S
o
il 

V
a
p
o
u
r 

C
o
n
c
e
n
tr

a
ti
o
n
 (

p
p
m

)

L
a
b
o
ra

to
ry

 
A

n
a
ly

s
is

SUBSURFACE PROFILE SAMPLE

BH10
283258.002
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September 15, 2022
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Ground Surface

Organics
~ 150 mm

Glacial Till
Silty sandy gravel, trace clay, 
brown, damp, dense

End of Borehole
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Canadian Environmental Drilling and Contractors Inc.

Solid Stem Auger/Split Spoon 

N/A

N/A

N/A

Borehole terminated at 0.46 mbgs due to 
auger refusal on probable bedrock. At 
drilling completion, groundwater was not 
encountered.
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