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Legal Notification 

This report was prepared by EXP Services Inc. for the account of Rosseau Springs Limited. 

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the 
responsibility of such third parties.  EXP Services Inc. accepts no responsibility for damages, if any, suffered by 
any third party as a result of decisions made or actions based on this project. 
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1 Executive Summary 

EXP Services Inc. (EXP) was retained by Rosseau Springs Limited (“the Client”) to complete a hydrogeological assessment for a 
proposed subdivision lot development at the property located immediately south of Highway 632 and adjacent to Maplehurst 
Road, in Rosseau, Ontario; hereinafter referred to as the ‘Site.’ The property is approximately 116 hectares (287 acres) and the 
proposed development will consist of 50 lots. Lots will be serviced with individual groundwater wells and septic systems. Areas 
north of the Site are generally undeveloped, while areas west, south and east of the Site (along the shoreline) have significant 
permanent and seasonal developments, all of which are individually serviced for wastewater (septic systems) and water 
(groundwater and/or surface water). 

As observed during the hydrogeological assessment and past geotechnical investigation, hydrogeological conditions vary 
across the Site, with overburden thickness ranging from nil to 20 feet. Historically, no groundwater or monitoring wells existed 
on the Site and, as such, three (3) drilled 6” diameter wells were installed in bedrock to assess aquifer conditions. 

An assessment of water quantity was obtained through pumping tests on the three (3) new wells, as well as a review of well 
logs in areas adjacent to the Site. Pumping tests and existing well records suggest a mix of very high yield and low yield wells, 
with pumping rates ranging from 5 gpm to 10 gpm, and well recoveries (>95%) as short as 30 minutes. Observations were 
consistent with bedrock aquifers, whereby fracture distribution and resulting hydraulic conductivity is extremely variable 
throughout. Overall, the Site appears to provide a sufficient quantity of water. Where well recharge rates are relatively low, 
hydraulic stimulation, supplemental storage and/or increased drill depths should be sufficient in producing reasonable 
quantities of water. 

An assessment of groundwater quality from the three (3) new test wells and two (2) nearby residential wells showed 
groundwater quality typical of bedrock aquifers exposed to the surface in Northern Ontario. Due to bedrock fractures being 
exposed to the surface, this facilitates the rapid movement of microbes (such as coliforms found in the soil) from the surface 
into the subsurface. Results showed several exceedances for aesthetic or operational Ontario Drinking Water Objectives 
(ODWO) – all of which can be addressed with standard water treatment systems. In addition, exceedances were noted for 
biological parameters when compared to their respective maximum allowable Ontario Drinking Water Standards (ODWS); 
however, exceedances on the Site were similar to those noted at residential wells near the Site. Any biological exceedances in 
groundwater can be addressed with standard water treatment systems, such as those typically used to treat surface water 
supplies. 

An assessment of contaminant loading from septic effluent was conducted nitrate, as well as for phosphorus and UIA because 
of the Site’s close proximity to a major waterbody. Results showed both nitrate and UIA loading across the property is 
significantly less than the maximum allowable standards, while placement of septic systems away from property lines closest 
to receptor bodies (Lake Rosseau) should provide sufficient attenuation of contaminants. In addition, standard phosphorus and 
nitrate treatment on septic systems can significantly reduce contaminant loading, which would greatly reduce any concerns 
regarding contaminants “short-circuiting” from the surface of one property to the subsurface of an adjacent property via 
fractures. 

Overall, results suggest water quality and quantity/access is typical of bedrock aquifers in Northern Ontario, whereby well 
yields varied, and notable coliform bacteria were noted at some well locations. In areas where well yield is low, this can be 
addressed with hydraulic stimulation or the drilling of an additional well, or the well supply can be supplemented with 
additional storage. Any ODWO exceedances can be addressed on an optional basis with standard water treatment systems. 
Any ODWS exceedances can also be addressed with standard water treatment systems, which must be implemented before 
use as a potable water source. Contaminant loading predictions are less than the applicable standards for both nitrate and UIA, 
while appropriate placement of septic systems away from property lines nearest to Lake Rosseau should provide sufficient 
attenuation for phosphorus loads. Contaminant removal from septic effluent can greatly reduce contaminant loads, which will 
minimize the impacts of nitrate loading on adjacent properties. 
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2 Introduction 

EXP Services Inc. (EXP) was retained by Rosseau Springs Limited (“the Client”) to complete a hydrogeological report for a 
proposed subdivision lot development at the property located immediately south of Highway 632 and adjacent to Maplehurst 
Road in Rosseau, Ontario; hereinafter referred to as the 'Site'. Drawing 1 contained in Appendix A shows the Site plan and its 
relative location to surroundings. Drawing 2 shows the preliminary lot boundaries within the Site. The servicing study is 
required to address requirements from the Seguin Township Planning Department.   

EXP was also retained to complete a servicing options report to demonstrate the potential for servicing the subdivision on full 
municipal services and communal sewage and water services has been investigated. The servicing options report 
recommended individual on-site sewage systems and individual water supply (generally private water wells and, in some 
instances where permissible, surface water from Lake Rosseau) were the preferred options for servicing this proposed 
subdivision. 

3 Scope of Work 

EXP completed the following scope of work: 

• Review existing information to characterize Site hydrogeological conditions; 

• Complete an on-Site septic system impact assessment, with consideration to the requirements of Ministry of 
Environment, Conservation and Parks (MECP) Procedures D-5-4; 

• Complete an on-Site water supply assessment, with consideration to the requirements of MECP Procedures D-5-5; 
and 

• Complete a hydrogeological report that provides the findings, conclusions and recommendations. 

4 Site Description 

The Site is located immediately south of Highway 632 and adjacent to Maplehurst Drive (see Drawing 1) in the town of 
Rosseau (Lots 6, 7 and 8, Concessions 4 and 5, with property identification numbers of 52199-0221, 52200-0327, 52200-0335 
and 52199-0220). It is generally forested with no noted developments. Surrounding properties consisted of undeveloped, 
forested areas to the north and sparse residential developments to the west, south and east along Lake Rosseau.  

The Site is within an area with moderate-high local relief, ranging from approximately 281 masl in north areas, to 246 masl in 
south areas. Topography in areas adjacent to the Site show similar topographic variations, with a topographic high of 274 masl 
to the southwest of the Site (beyond Sucker Bay) and a topographic high of 264 masl to the east. Topographic lows were noted 
in all shoreline areas around the Site, which showed elevations of approximately 230 masl. Rock outcrops were noted in 
multiple areas throughout the Site, with steep gradients in the north and east areas of the Site.  

During the Site visit, ponding was noted in central areas of the Site, while a single approximately west to east flowing 
waterbody was noted in the north areas of the Site. Based on local area topography and surrounding waterbodies, the Site 
appears to act as a drainage divide, with groundwater in west areas of the Site flowing west to Sucker Bay and groundwater in 
east areas of the Site flowing east to Cameron Bay. In general, groundwater is expected to follow Site topography and flow 
towards Lake Rosseau. 

The proposed subdivision is to include 50 lots across the approximately 116-hectare Site, with lots ranging from 0.41 to 0.62 
hectares (Drawing 2, Appendix A). The proposed lots are, generally, not waterfront, but are proximal to Lake Rosseau. The Site 
plan for the proposed lots is shown in Drawing 1 in Appendix A of this report. 
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5 On-Site Sewage System Impacts 

5.1 Potential Groundwater Impacts 

MECP Procedures D-5-4 describes a three-step procedure to assess the impacts of individual on-site sewage systems to 
groundwater:  

• Step 1: Assess whether average lot size is greater than 1 hectare (ha). 

• Step 2: Demonstrate whether on-site individual sewage systems are hydraulically isolated from existing or potential 
water supply aquifers. 

• Step 3: Examine potential contaminant loadings to groundwater from the proposed on-site sewage systems. 

MECP Procedure D-5-4 stipulates that if lot sizes are greater than 1 ha, or if the average lot size is 1 ha with no lot less than 0.8 
ha, a hydrogeological assessment may not be required. The Site is proposed to be developed into 50 lots and, as such, it can be 
assumed that all lots will have an average size less than 1 ha. Since the proposed lot number does not allow for an average lot 
size greater than 1 ha, Step 2 and Step 3 were completed.  

MECP Procedures D-5-4 stipulates that individual on-site sewage systems may be deemed acceptable if it can be demonstrated 
that effluent from on-site sewage systems are hydraulically isolated from existing or potential supply aquifers in the vicinity.  

The Site is in an area characterized by minor clay glaciolacustrine deposits overlying metamorphic bedrock, whereby clay 
provides a confining layer in some (particularly low-lying) areas of the Site. As noted in the well logs, overlying clay showed a 
maximum thickness of 18 feet at the A364133 well location, while bedrock was noted to surface at the A364139 well location. 
Although overburden (where present) may have low permeability, the area is generally characterized by thin soil cover and 
exposed bedrock. These conditions are not amenable for hydraulic isolation between surface infrastructure and shallow 
aquifers. As such, it is concluded that hydraulic isolation does not exist between potential on-site sewage systems and the 
existing or potential supply aquifers. It is necessary to proceed to Step 3 of the procedure to assess the potential impacts of 
contaminant loadings of the on-site sewage systems on existing or potential supply aquifers. 

EXP completed a predictive assessment of potential combined impacts from the on-site sewage systems to water supply 
sources at the Site boundaries based on MECP Procedures D-5-4. In addition, the location of the proposed subdivision near the 
shore of Lake Rosseau into consideration in the predictive assessment. A predictive assessment of potential combined impacts 
from the on-site sewage systems to water supply aquifers at the Site boundaries was completed.  

The contaminant attenuation model for the Site was based on the following assumptions: 

• Dilution from infiltrating precipitation as the only mechanism for attenuation of contaminants; 

• The approximate total size of the proposed lots is 116 ha so, collectively, an area of 1,160,000 m2 available for 
infiltrating precipitation; 

• Utilization of precipitation data from Environment Canada for Beatrice 2 Station (23.90 km away), Huntsville WPCP 
Station (40.47 km away) and Muskoka Airport Station (41.89 km away), which had average annual precipitations 
(between 1981 to 2010) of 1197.7 mm, 1034.0 mm and 1105.1 mm, respectively. Thus, the average annual 
precipitation at the Site was assumed to be 1112.3 mm; 

• Utilization of evapotranspiration data from Environment Canada for the Muskoka area and the Muskoka Watershed 
Council, which indicates an average annual evapotranspiration in the range of 500 mm to 600 mm;  

• Estimation of infiltration based on site-specific conditions, including soils, topography, geology and impermeable 
surfaces (such as paved areas – if any): The entire moisture surplus is assumed available for infiltration within the 
infiltration areas. While some of the moisture surplus may become runoff, this is assumed to be a minimal amount; 

• Based on these data, a conservative average annual moisture surplus of 350 mm is designated for the Site; 

• Nitrate-nitrogen is the critical contaminant; 
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• A nitrate-nitrogen concentration of 0.5 mg/L has been designated for the infiltrating precipitation. This is 
considered conservative for precipitation in northern Ontario. 

• The estimated daily effluent flow rate for the Site is 1,600 L/lot/day. Assuming individual sewage systems for the 
fifty (50) proposed lots, the combined effluent flow rate for the Site is estimated at 80,000 L/day. 

The contaminant concentrations at the Site boundaries (CT) were derived from the total mass loading of nitrate-nitrogen in 
input waters (MT) divided by the total volume of the input waters (VT): 

CT = MT / VT 

VT is equal to the total volume of infiltrating precipitation (Vi) and the total volume of discharge from all on-site sewage 
systems (Ve). MT is equal to the total mass of contaminant contained in both the infiltration precipitation (Mi) and the sewage 
effluent (Me): 

Mi = Ci x Vi 
Me = Ce x Ve, 

Where Ci and Ce are the nitrate-nitrogen concentrations in infiltrating precipitation and sewage effluent, respectively. 

The total predicted nitrate-nitrogen loadings to groundwater from the effluent sources at the Site are based on projected 
loadings from infiltrating precipitation and from sewage effluent discharges per the formulae defined above (Table 4.1). The 
predicted nitrogen-nitrate loadings to groundwater across the entire Site (116 hectares) indicate a concentration of 
approximately 2.7 mg/L, which is below the Ontario Drinking Water Objective (ODWO) of 10 mg/L.  

In addition, for the smallest lot size of 0.41 ha, the predicted nitrogen-nitrate loadings indicate a concentration of 
approximately 11.6 mg/L. For the largest lot size of 0.62 ha, a nitrogen-nitrate concentration of approximately 8.5 mg/L was 
predicted at the property boundary. Overall, smaller proposed property sizes are predicted to have nitrogen-nitrate 
concentrations slightly above the Ontario Drinking Water Objective (ODWO) of 10 mg/L at the property boundaries, while large 
properties are below the ODWO. 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4.1 Predicted nitrate/nitrogen loading  

  

Basic Assumptions:

1600 L/day effluent flow per household

recharge = 0.35 m/yr (based on Environment Canada Data for ET and Precip)

no groundwater crossflow, no enhanced recharge, no in-situ denitrification 

Calculation Scenario: 1 2 3 4

Entire Property Small Lot (0.41 ha) Large Lot (0.62 ha) Waterfront lot (4.8 ha)
   

Number Houses 50 1 1 1

Effluent Volume per House (L/day) 1,600 1,600 1,600 1,600

Nitrate Concentration in Effluent (mg/L) 40 40 40 40

Nitrate Mass in Effluent per House (g/day) 64 64 64 64

Recharge Area (m
2
) 1,160,000 4,100 6,200 48,000

Recharge Rate (m/yr) 0.35 0.35 0.35 0.35

Total Mass Nitrate (g/yr) 1,168,000 23,360 23,360 23,360

Volume Effluent (m
3
/yr) 29,200 584 584 584

Volume Recharge (m
3
/yr) 406,000 1,435 2,170 16,800

Total Volume Water (m
3
/yr) 435,200 2,019 2,754 17,384

Resultant Nitrate Loading (g/m
3
 or mg/L) 2.7 11.6 8.5 1.3

15
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5.2 Potential Impacts to Lake Rosseau 

The objective of the hydrogeological study is to assess potential impacts to both surface water and groundwater uses from 
effluent discharges of the individual lot sewage systems. It is noted that existing lots obtain water supply from Lake Rosseau 
and, as such, potential impacts to surface water for both potable and non-potable uses were assessed. Contaminants of 
concern for surface water impacts are identified as total phosphorus and un-ionized ammonia (NH3; also referred to as UIA).  

EXP completed a predictive assessment of potential combined impacts from the on-site sewage systems to surface water in 
Lake Rosseau near to the Site. The same contaminant attenuation model as described in Section 4.1 was used. This includes 
approximately 350 mm of infiltration and an estimated septic effluent flow rate of 1,600 L/lot/day. 

5.2.1 Total Phosphorus Loadings and Phosphorus Concentrations in Surface Water 

The MECP Design Guideline for Sewage Works, 2008 (Table 22-2) provides concentrations of contaminants in typical residential 
wastewater. Total phosphorus is listed as ranging from 6 mg/L to 12 mg/L. Paterson et al. (2006) recommended a septic 
effluent concentration of 9 mg/L be used for predictive assessments.  

Numerous studies have shown that dissolved phosphorus is significantly attenuated in both the unsaturated zone and the 
saturated zone between the residential septic bed and the discharge point to surface water. Factors, such as soil pH, metals 
concentrations, organic content and soil thickness contribute to determining how much phosphorous will adsorb or precipitate 
from solution. Paterson et al. (2006) focused on inland lakes within the Precambrian Shield and proposed input coefficients 
based on distance from the surface water body, which are listed in Table 4.2. 

Based on the proposed Site plan, a single lot appears immediately adjacent to Lake Rosseau, while remaining lots range from 
approximately 60 m to greater than 300 m from the major surface water body (Lake Rosseau). The location of the septic beds 
will depend on the final plan of the lot owner, but it can be assumed septic beds will be at least 15 m from Lake Rosseau and 3 
m from the property line, per The Ontario Building Code Requirements. Thus, phosphorus loadings to the lake are assumed to 
be between 0% and 100% of the load originating from the septic bed. 

 
Table 4.2 Estimated Phosphorus Loading to Surface Water from Septic Bed (from Paterson et al., 2006). 

Distance between Septic Bed and Surface Water Body % P Load to Surface Water Body 

0 – 100 m 100 

100 m – 200 m 66 

200 m – 300 m 33 

>300 m 0 

 

Assumptions in the predictive assessment of total phosphorus loadings to the lake included: 

• Dilution from infiltrating precipitation as the only mechanism for attenuation of contaminants; 

• The approximate total size of the proposed lots is 116 ha so, collectively, an area of 1,160,000 m2 available for 
infiltrating precipitation; 

• Utilization of precipitation data from Environment Canada for Beatrice 2 Station (23.90 km away), Huntsville WPCP 
Station (40.47 km away) and Muskoka Airport Station (41.89 km away), which had average annual precipitations 
(between 1981 to 2010) of 1197.7 mm, 1034.0 mm and 1105.1 mm, respectively. Thus, the average annual 
precipitation at the Site was assumed to be 1112.3 mm; 

• Utilization of evapotranspiration data from Environment Canada for the Muskoka area and the Muskoka Watershed 
Council, which indicates an average annual evapotranspiration in the range of 500 mm to 600 mm;  
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• The entire moisture surplus is assumed available for infiltration within the infiltration areas. While some of the 
moisture surplus may become runoff, this is assumed to be a minimal amount; 

• Based on these data, a conservative average annual moisture surplus of 350 mm is designated for the Site; 

• Total phosphorus is the critical contaminant; 

• No phosphorus loading has been designated for the infiltrating precipitation; and 

• The estimated daily effluent flow rate for the Site is 1,600 L/lot/day. Assuming individual sewage systems for the 
fifty (50) proposed lots, the combined effluent flow rate for the Site is estimated at 80,000 L/day. 

Based on the above assumptions, the predicted total phosphorus concentrations at the discharge point to Lake Rosseau are 
summarized in Table 4.3. Scenarios 1, 2, 3 and 4 assume the average distance between all 50 septic beds and the surface 
waterbody are less than 100 m, 100 to 200 m, 200 to 300 m and greater than 300 m. As noted, phosphorus loading predictions 
ranged from 0 mg/L (average distance > 300 m) to 0.60 mg/L (average distance less than 100 m). 

Due to the geography of the Site, a significant number of lots are situated away from Lake Rosseau – that is, they are further in 
land and are not waterfront. As such, additional calculations were conducted to predict phosphorus with septic beds at varying 
distances away from the waterbody (Table 4.4).  

Scenarios 1 to 3 are generally possible septic bed arrangements, based on the current Site Plan. In Scenario 1, it was assumed 
septic beds would be located near the property boundary nearest to the waterbody, which yielded a predicted phosphorus 
loading of 0.173 mg/L. In Scenario 2, it was assumed septic beds for all 50 lots would be a sufficient distance away from the 
property line nearest to the waterbody, which yielded a predicted phosphorus loading of 0.076 mg/L. In Scenario 3, it was 
assumed septic beds would be located near the property boundary furthest from the waterbody, which yielded a predicted 
phosphorus loading of 0.0056 mg/L.  

According to the Provincial Water Quality Objectives (PWQO) for total phosphorus, the level required to prevent excessive 
plant growth in lakes is 0.02 mg/L. Therefore, Scenarios 1 to 3 in Table 4.3 and Table 4.4 suggest discharge of effluent 
impacted groundwater may be an environmental concern.  

 

 

 

 

 

 

 

 

 

 

 

 



 

Basic Assumptions:

1600 L/day effluent flow per household

recharge = 0.35 m/yr (based on Environment Canada Data for ET and Precip)

no groundwater crossflow, no enhanced recharge

Calculation Scenario: 1 2 3 4

Average Distance of Septic Bed from Waterbody < 100 m 100 - 200 m 200 - 300 m > 300 m
  

Number Houses or Lots 50 50 50 50

Effluent Volume per House (L/day/house) 1,600 1,600 1,600 1,600

Phosphorus Concentration in Effluent (mg/L) 9 9 9 9

Adjusted Phosphorus Concentration in Effluent (mg/L) 9 6 3 0

Phosphorus Mass in Effluent per House (g/day/house) 14 10 5 0

Recharge Area (m
2
) 1,160,000 1,160,000 1,160,000 1,160,000

Recharge Rate (m/yr) 0.35 0.35 0.35 0.35

Total Mass Nitrate (g/yr) 262,800 175,200 87,600 0

Volume Effluent (m
3
/yr) 29,200 29,200 29,200 29,200

Volume Recharge (m
3
/yr) 406,000 406,000 406,000 406,000

Total Volume Water (m
3
/yr) 435,200 435,200 435,200 435,200

Resultant Phosphorus Loading (g/m
3
 or mg/L) 0.60 0.40 0.20 0.00

Table 4.4 Predicted phosphorus loading in Lake Rosseau for varying septic locations

 

Basic Assumptions:

1600 L/day effluent flow per household

recharge = 0.35 m/yr (based on Environment Canada Data for ET and Precip)

no groundwater crossflow, no enhanced recharge

Possible Scenarios:

(Distance of Septic Bed from Waterbody)
  

Number Houses or Lots (< 100 m) 7 0 0 0 0

Number Houses or Lots (100 to 200 m) 5 7 7 0 2

Number Houses or Lots (200 to 300 m) 12 5 0 5 1

Number Houses or Lots (> 300 m) 26 38 43 45 47

Effluent Volume per House (L/day/house) 1,600 1,600 1,600 1,600 1,600

Phosphorus Concentration in Effluent (mg/L) 2.58 1.14 0.84 0.30 0.30

Phosphorus Mass in Effluent per House (g/day/house) 4.13 1.82 1.34 0.48 0.48

Recharge Area (m
2
) 1,160,000 1,160,000 1,160,000 1,160,000 1,160,000

Recharge Rate (m/yr) 0.35 0.35 0.35 0.35 0.35

Total Mass Nitrate (g/yr) 75,336 33,288 24,528 8,760 8,760

Volume Effluent (m
3
/yr) 29,200 29,200 29,200 29,200 29,200

Volume Recharge (m
3
/yr) 406,000 406,000 406,000 406,000 406,000

Total Volume Water (m
3
/yr) 435,200 435,200 435,200 435,200 435,200

Resultant Phosphorus Loading (g/m
3
 or mg/L) 0.173 0.076 0.056 0.020 0.020

Table 4.3 Predicted phosphorus loading in Lake Rosseau using average septic distance

Notes:

Assumes all septic beds are at specified distance away from waterbody

Adjusted effluent concentrations determined from Table 4.2 values

Notes:

Phosphorus concentration in effluent is a weighted average based on Table 4.2 values

54321

18
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5.2.2 Ammonia Loadings and Concentrations in Surface Water 

The MECP Design Guideline for Sewage Works, 2008 (Table 22-2) provides concentrations of contaminants in typical residential 
wastewater. Total ammonia-Nitrogen (TAN) is listed as ranging from 4 mg/L to 13 mg/L. Conservatively, an average 
concentration of TAN in raw residential wastewater is 10 mg/L. 

Ammonia is generally present in sewage effluent in two forms: ionized ammonia (NH4+) and un-ionized ammonia (NH3; also 
referred to as UIA). Both forms of ammonia persist in anaerobic conditions in effluent and contaminated groundwater; 
however, UIA is significantly more toxic to aquatic life. The relative concentration of UIA is dependent on both water 
temperature and pH, and is based on the following equation: 

f = 1/(10pKa-pH +1) 

pKa = 0.09018 + 2729.92/T 

Where f is the fraction of total ammonium nitrogen that is UIA; and T is the ambient water temperature (in Kelvin). 
Conservatively, the temperature and pH of groundwater below the residential septic beds are assumed to be no higher than 
15oC and 7.0, respectively.  Based on the above equations, this equates to a relative UIA percentage of 0.27%. As such, a TAN 
concentration of 10 mg/L equates to a UIA of (10 x 0.0027 =) 0.027 mg/L. 

Assumptions in the predictive assessment of total phosphorus loadings to the lake included: 

• Dilution from infiltrating precipitation as the only mechanism for attenuation of contaminants; 

• The approximate size of the proposed lots is 116 ha so, collectively, an area of 1,160,000 m2 available for infiltrating 
precipitation; 

• Utilization of precipitation data from Environment Canada for Beatrice 2 Station (23.90 km away), Huntsville WPCP 
Station (40.47 km away) and Muskoka Airport Station (41.89 km away), which had average annual precipitations 
(between 1981 to 2010) of 1197.7 mm, 1034.0 mm and 1105.1 mm, respectively. Thus, the average annual 
precipitation at the Site was assumed to be 1112.3 mm; 

• Utilization of evapotranspiration data from Environment Canada for the Muskoka area and the Muskoka Watershed 
Council, which indicates an average annual evapotranspiration in the range of 500 mm to 600 mm;  

• The entire moisture surplus is assumed available for infiltration within the infiltration areas. While some of the 
moisture surplus may become runoff, this is assumed to be a minimal amount; 

• Based on these data, a conservative average annual moisture surplus of 350 mm is designated for the Site; 

• UIA is the critical contaminant; 

• No ammonia loading has been designated for the infiltrating precipitation; 

• The estimated daily effluent flow rate for the Site is 1,600 L/lot/day. Assuming individual sewage systems for the 
fifty (50) proposed lots, the combined effluent flow rate for the Site is estimated at 80,000 L/day; 

• At the point of discharge: UIA concentrations (Ce) of combined effluent loads originating from the 50 lots are 
assumed to be 0.027 mg/L; 

Based on the above assumptions, the predicted UIA concentration at the discharge point to Lake Rosseau is estimated to be 
0.0018 mg/L. The Provincial Water Quality Objective (PWQO) for UIA is established at 0.02 mg/L, which suggests UIA loadings 
in Lake Rosseau are not expected to be an environmental concern. 

 

 

 



Table 4.5 Predicted UIA loading

 

Basic Assumptions:

1600 L/day effluent flow per household

recharge = 0.35 m/yr (based on Environment Canada Data for ET and Precip)

no groundwater crossflow, no enhanced recharge, no in-situ denitrification 

Calculation Scenario: 1

Entire Property
  

Number Houses 50

Effluent Volume per House (L/day) 1,600

UIA Concentration in Effluent (mg/L) 0.027

UIA Mass in Effluent per House (g/day) 0.043

Recharge Area (m
2
) 1,160,000

Recharge Rate (m/yr) 0.35

Total Mass UIA (g/yr) 788

Volume Effluent (m
3
/yr) 29,200

Volume Recharge (m
3
/yr) 406,000

Total Volume Water (m
3
/yr) 435,200

Resultant UIA Loading (g/m
3
 or mg/L) 0.00181
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6 On-site Water Supply 

6.1 Hydrogeological Setting 

EXP assessed the potential for the Site to provide groundwater-source water supply. The Site generally consists of forests, with 
one proposed lot at the waterfront and the remaining 49 lots inland. The Site shows a topographic high inland, with a 
moderate to high slope towards Lake Rosseau.  

The Site is currently undeveloped and there are no existing water wells. However, a search of the MECP Water Well 
Information System (WWIS) database showed a total of thirteen (13) existing water wells within a one kilometer radius of the 
approximate Site center, several of which are located adjacent to the proposed development (Drawing 3). The wells were 
completed between 1972 and 2020 and depths ranged from 36.6 m (120 feet) to 122.0 m (400 feet). All the water wells were 
completed in bedrock with soil thicknesses ranging from nil to 5.5 m. Well logs generally described overburden as coarse, 
including sand and gravel, and boulders. In addition, all the wells from the WWIS database were listed as water supply wells 
and reported to have fresh water. Recommended pumping rates ranged from 2 to 20 gpm (7.5 to 75 litres per minute). 

According to Ontario Geological Survey (OGS) Google Earth Bedrock maps, the Site is underlain by commonly layered biotite 
magmatic rocks and gneisses, and locally includes quartzofeldspathic gneisses, orthogneisses and paragneisses. Quaternary 
Geology maps from the OGS suggest the Site is underlain by undifferentiated igneous and metamorphic rock, exposed at the 
surface or covered by a discontinuous, thin layer of drift. Quaternary geology maps also suggest the presence of gravel and 
sand glaciofluvial outwash deposits in areas south of the Site, while areas north of the Site are underlain by silt and clay 
glaciolacustrine deposits. Both of these observations are consistent with historic and new well records. 

Previously, EXP completed a Geotechnical investigation of the Site (November 24, 2022), which included approximately 43 test 
pits across the 116 hectare lot (Drawing 4, Appendix A). In general, shallow bedrock was encountered throughout the Site, 
while overburden (if any) largely consisted of sands and varying degrees of silt and gravel. Select samples were analyzed for 
grain size and showed soils were consistent with field observations during test pitting – that is, soils were determined to be 
predominantly sand with varying amounts of silt and gravel. Laboratory testing of the soils indicated an estimated design 
percolation time of approximately 5-10 min/cm in sands with relatively more gravel and 10-15 min/cm in sands with relatively 
more silt. Depth to groundwater was not determined during the fieldwork; however, water was encountered in some test pits 
(possible perched water tables atop bedrock). 

6.2 New Site Wells 

No monitoring or residential wells existed on the Site and, as such, three (3) wells were installed to assess water quality and 
quantity across the Site. According to well records, the A364133 well was drilled to a depth of 180 feet, with approximately 18 
feet of clay overburden and bedrock to depth. As noted, the well appeared to be flowing artesian, with a water level recorded 
at 2 feet above ground (top of casing height). During the driller pumping test, a pumping rate of 10 gpm yielded 11 feet of 
drawdown in one (1) hour. The A364139 well was drilled to a depth of 360 feet and was bedrock to surface. A static water level 
was noted at a depth of 9.5 feet. During the driller pumping test, a pumping rate of 7 gpm yielded approximately 37 feet of 
drawdown in one (1) hour. The A364138 well was drilled to a depth of 360 feet, with approximately 1.5 feet of clay overburden 
and bedrock to depth. A static water level was noted at a depth of 86.5 feet. During the driller pumping test, a pumping rate of 
7 gpm yielded approximately 142 feet of drawdown in one (1) hour. 

6.3 Pumping Test 

Pumping tests were conducted on the three (3) newly constructed wells, which were located in the northwest, northcentral 
and southcentral areas of the Site (Drawing 3 in Appendix A). According to D-5-5 Private Wells: Water Supply Assessment 
recommendations, pumping tests should be conducted for six (6) hours at a given well, while maintaining a pumping rate equal 
to (3.75 Lpm) * (number of bedrooms + 1). Assuming 4-5 bedrooms per household, this suggests a conservative pumping rate 
of 3.75 Lpm * 6 = 22.5 Lpm, where sustainable – that is, where excessive drawdown to the intake does not occur. In 
considering observations from well records noted in Section 5.2, test pumping rates were 62.5 Lpm (16.5 gpm) for A364133 
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and 22.7 Lpm (6.0 gpm) for A364139. In addition, due to the large drawdown noted in the well record, step-test pumping rates 
were 7.9 Lpm (2.1 gpm), 10.3 Lpm (2.72 gpm) and 13.9 Lpm (3.7 gpm) for A364138 for approximately 30 minute steps. 

Pumping tests were conducted with consideration to D-5-5. Prior to pumping, static water levels were measured (relative to 
the top of pipe) and dataloggers were installed. For the A364133, A364139 and A364138 wells, installation depths were 
approximately 15 m, 20 m and 33 m below the top of pipe, respectively. During the pumping-phase, manual water levels were 
measured at the pumping well at regular intervals. In addition, manual water levels were obtained in the other two (2) wells, 
which acted as observation wells. A single constant pumping rate was maintained for pumping tests on wells AA364133 and 
A364139 for the entire duration of the test. Conversely, a step-test (with two steps) was conducted on the A364138 well, 
which maintained constant pumping rates for each step. During the recovery phase, the pump was turned off and water levels 
were again monitored at regular intervals for the duration of the recovery. 

7 Results 

7.1 On-Site Sewage System 

Based on the hydrogeological assessment, the Site is capable of supporting individual on-site sewage systems such that 
predicted nitrate-nitrogen loadings to groundwater at the Site boundary will be below the ODWO of 10 mg/L. However, there 
is potential for elevated levels of nitrates in groundwater beneath and adjacent to the Site from the combined impact of 
individual sewage systems on the lots. In particular, smaller lots may be vulnerable to elevated nitrate levels in groundwater.  

Due to thin presence of thin (or no) overburden across the Site, nitrate/nitrogen from septic systems may be a concern in the 
groundwater.  Ontario regulations, including Ontario Regulation 903 and the Ontario Building Code, have rules concerning 
separation distances between septic beds and water wells. Nonetheless, proximity to larger septic beds – especially during 
peak occupancy periods – may lead to high nitrate levels in source groundwater. In addition, because the aquifer system is not 
assumed to be hydraulically disconnected from the surface, this suggests “short-circuiting” of contaminants into the 
subsurface can occur via fractures exposed to the surface. 

There is potential for elevated levels of total phosphorus in surface water in Lake Rosseau adjacent to the Site from the 
combined impact of individual sewage systems on the lots. Depending on the location and number of septic beds, this can 
mitigate potential impacts on the adjacent lake. In addition, UIA loading was noted to be well below the PWQO, suggesting a 
low potential for impacts to Lake Rosseau. 

7.2 On-Site Water Supply 

As noted, nearly all lots are not waterfront and, as such, individual wells will be the source of water supply at each lot. Due to 
extensive bedrock and shallow overburden across the Site, groundwater will be supplied from the fractured bedrock unit. The 
aquifer system is generally unconfined, but some low-lying areas (near A364133) appear to have confining conditions.  

7.2.1 Water Quality 

Water samples were obtained from the three (3) newly drilled wells and two (2) existing residential wells. Samples were taken 
immediately following the pumping test to ensure groundwater best represented aquifer water quality. At residential sample 
locations, outdoor, untreated taps were used to fill sample bottles. Prior to sampling, taps were fully opened and ran for ten 
(10) minutes. Note, due to a hold time exceedance, the A364133 well was re-sampled. Results of the sampling events are 
provided in Table 6.1. Overall, groundwater quality showed exceedances for multiple health related contaminants at one or 
more drilled locations, including: Total Coliform, E. Coli, Total Coliform Background, Turbidity and Sodium. Additional 
exceedances included aesthetic and operational objectives, such as colour, total dissolved solids, hardness, iron and 
manganese. Note, treatment options are provided in Section 7. 

 

 



Units ODWS Standard A364133 A364139 20 ROS 39 ROS A364138 A364133

Sample Date & Time --- --- 5/17/2023 5/17/2023 5/17/2023 5/17/2023 5/17/2023 5/31/2023

Analysis *** *** *** *** *** *** *** ***

Total Coliform cfu/100mL ND --- 0 30 0 NDOGT 0

E. Coli cfu/100mL ND --- 0 0 0 NDOGT 0

Fecal Coliform cfu/100mL ND --- 0 0 0 0 0

Total Coliform Background cfu/100mL ND --- 68 61 0 NDOGT ---

Nitrite (as N) as N mg/L 1 0.003 <MDL 0.003 <MDL 0.003 <MDL 0.003 <MDL 0.003 <MDL ---

Nitrate (as N) as N mg/L 10 0.006 <MDL 0.006 <MDL 0.006 <MDL 0.006 <MDL 0.327 ---

Nitrate + Nitrite (as N) as N mg/L --- 0.006 <MDL 0.006 <MDL 0.006 <MDL 0.006 <MDL 0.327 ---

Sodium mg/L 20 (200) 13.4 3.97 110 25.9 1.96 ---

Conductivity uS/cm --- 239 177 1480 344 188 ---

pH No unit (6.5-8.5) 7.89 6.92 7.3 8.04 7.28 ---

Alkalinity mg/L as CaCO3 (30-500) 71 80 27 115 63 ---

Colour TCU (5) < 3 55 < 3 < 3 < 3 ---

Turbidity NTU 1 (5) 4.6 28 0.2 < 0.10 17 0.15

Total Dissolved Solids mg/L (500) 157 111 1070 214 126 ---

Ammonia+Ammonium (N) as N mg/L --- < 0.04 0.11 0.12 < 0.04 < 0.04 ---

Chloride mg/L --- 1.9 1.1 210 23 0.76 ---

Sulphate mg/L --- 47 9.4 480 29 26 ---

Hardness mg/L as CaCO3 (80-100) 104 79.2 548 116 86.5 ---

Calcium mg/L --- 34.4 25 198 37.2 29.4 ---

Iron µg/L (300) 1252 9208 23 8 859 ---

Magnesium mg/L --- 4.44 4.08 13.2 5.67 3.17 ---

Manganese µg/L (50) 47.7 709 51.9 22.6 53.4 ---

Dissolved Organic Carbon mg/L (5) < 1 5 < 1 < 1 2 ---

--- denotes no noted parameter standard

( ) denotes Aesthetic Objective

Exceedance when compared to standard

*may be a risk to someone with a sodium restricted diet

Table 6.1 Groundwater Quality

Health Related

Conditional Health Related*

Non-Health Related

13
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7.2.2 Well and Aquifer Assessment 

Pumping Test Observations 

During pumping tests, no drawdown was observed in designated observation wells; however, due to the significant distances 
between the newly drilled wells, this was expected. In any case, pumping the highest yield well (A364133), which would have 
the largest drawdown cone radius, had no impact on the observation wells, while also appearing to approach a steady state. As 
such, it can be assumed that prolonged pumping of the A364133 well at a lower pumping rate would reach a steady state (as 
noted in the driller log) and would not have significant interference on adjacent wells. In general, pumping test data was 
consistent with observations in well logs, whereby well yields ranged from very good to poor.  Note, due to the absence of a 
check-valve on the pump, recovery data was assumed to be relatively unreliable and, as such, well record recovery data was 
used for analyses. 

Drawdown data is presented in Figures 6.4, 6.5 and 6.6. The dashed blue lines indicate the approximate static water levels, 
while dashed red lines indicate the approximate drawdown depth. In addition, the dashed orange lines indicate lines of best 
fit. As can be seen in the drawdown figures, the slope of the line likely changes in response to an impermeable boundary. In 
addition, recovery data suggests the A364133 well was likely influenced by a constant head boundary (nearby creek or Lake 
Rosseau).  

Transmissivity 

Although aquifer storativity cannot be determined because no drawdown was observed in observation wells, transmissivity (T) 
can be determined through an analysis of drawdown data. Based on the equation T = 0.183Q/Δs, where T is transmissivity 
(m2/day), Q is pumping rate (m3/day) and Δs is the slope of the line across one log interval, we can determine the following for 
each well location: 

A364133 A364138 A364139 

T = 0.183Q/Δs = 0.183*89.9/0.71 = 
23.17 m2/day 

T = 0.183Q/Δs = 0.183*15.4/2.0 = 1.41 
m2/day 

T = 0.183Q/Δs = 0.183*32.7/2.8 = 2.14 
m2/day 

Specific Capacity 

In addition, specific capacity for each well can be calculated by dividing pumping rate (L/min) by drawdown (m). Results were 
as follows from data in Figures 6.4, 6.5 and 6.6: 

A364133 A364138 A364139 

SC = Q/H = 62.5/5.56 = 11.24 L/min per 
m of drawdown 

SC = Q/H = 10.7/40.22 = 0.27 L/min per 
m of drawdown 

SC = Q/H = 22.7/39.78= 0.57 L/min per 
m of drawdown 

Assuming pumps are set at the recommended pump depth noted in the well logs, and that water levels should not be drawn 
down below 1 m above the pump, the available drawdown is as follows: 

A364133 A364138 A364139 

30 m 73 m 55 m 
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To calculate the well production rate, we can multiply the available drawdown by the specific capacity. Results for each well 
are as follows:  

A364133 A364138 A364139 

337.2 L/min 19.71 L/min 31.35 L/min 

Based on log-linear relationships observed in Figures 6.4, 6.5 and 6.6, the A364133 well can maintain the applicable pumping 
rate, indefinitely. Conversely, the A364139 well will become dry (greater than 55 m of drawdown) after approximately 200 
minutes of continuous pumping at the noted rate, while A364138 will become dry (greater than 73 m of drawdown) after 
approximately 200 minutes of pumping at the noted average rate. As such, we can calculate the amount of water produced 
from each well by multiplying the pumping rates by the time for water levels to reach 1 m above the pump depth: 

A364133 A364138 A364139 

Volume water = indefinite amount Volume water = 10.7 * 200 = 2140 L 
over 200 minute interval 

Volume water = 22.7 * 200 = 4540 L 
over 200 minute interval 
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Figure 6.4 Drawdown data from the A364133 well pumping test 
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Figure 6.5 Drawdown data from the A364139 well pumping test 
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Figure 6.6 Drawdown data from the A364138 well pumping test 

 

Well Record Recovery Test  

As noted in the well logs (Appendix B), residual drawdown data varied across well locations (Figures 6.7, 6.8, 6.9). Assuming a 
casing radius of 7.62 cm, this suggests a well cross-sectional area of 0.018 m2. The 1-hour recovery for each well can be 
calculated using A*H/t, where A = cross sectional area (m2), H = the difference between the initial and final head in the well 
after 1 hour and t = 1 hour (except where noted in the equation). Calculations for each well are as follows: 

A364133 A364138 A364139 

Volume water into well = 0.018*2.24 = 
0.04 m3/hour = 40 L/hour 

Note, drawdown stabilized after 30 
mins. Thus, the well can produce 
2271.25 L/hour with a drawdown of 
approximately 3.5 m. 

Volume water into well = 0.018*33.91 
= 0.61 m3/hour = 610 L/hour 

Volume water into well = 
0.018*11.17/0.66 = 0.30 m3/hour = 305 
L/hour 
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Review of Adjacent Well Logs 

A review of well records in areas immediately adjacent to the Site were reviewed. Record 4801421 (northeast of the Site) 
showed a 296’ deep well with no drawdown during a 1-hour pumping test, suggesting a very high yield. Record 4803454, 
northwest of the Site showed a bedrock well to 400’, which saw a drawdown from 22’ to 400’ during a 1-hour pumping test. As 
such, the recommended rate was 2 gpm. Record A018197 (located south of the Site) showed a bedrock well to a depth of 97.5 
m. Data showed a drawdown of 43 m over 1-hour of pumping, when pumped at 20 L/min, while recovery was 26 m over 1-
hour. As such, the well has a moderate yield and recovery.  

8 Conclusions and Recommendations 

Based on the hydrogeological assessment (and adjacent well log information), the following conclusions are provided:  

• Assuming a requirement of 450 L/day/person, households require approximately 2250 L of water supply per day (assumed 
4 bedrooms plus 1); 

• Both high and low yield wells should be able to provide sufficient quantities of water to individual residences; 

• Based on nitrate/nitrogen loading calculations, the Site is capable of supporting individual on-site sewage systems such that 
predicted nitrate-nitrogen loadings to groundwater at the Site boundary will be below the ODWO of 10 mg/L. However, due 
to the close proximity and possible short circuiting of groundwater flow, smaller lots in the Site may be vulnerable to 
elevated nitrate-nitrogen levels in groundwater beneath; 

• Collectively, attenuated discharge of sewage effluent from the combined lots to Lake Rosseau may exceed the PWQO of 
total phosphorus, but this could be mediated with placement of septic systems away from property boundaries nearest to 
the receptor; 

• The attenuated discharge is unlikely to exceed PWQO limits for UIA; and 

• Several health-related exceedances were noted in well water samples. 

The following recommendations are provided: 

1. A minimum 15 m clearance distance should be maintained between all septic fields and the shoreline of Lake 
Rosseau, and septic beds should be placed as far from adjacent property boundaries as planning will allow (minimum 
3 m from property lines and 15 m from residential wells); 

2. Low yield wells can be fixed with supplemental storage, which can store water during intermittent pumping; 

3. Where low yield wells have been determined, hydraulic stimulation may be used to increase yield; 

4. Due to hydraulic connectivity between the surface and subsurface aquifer, and due to notable metals and bacterial 
concentrations in the aquifer water supply across the Site and adjacent areas, nitrate and biological treatment systems 
must be implemented to ensure treated water quality meets Ontario Drinking Water Standards. In addition, metals 
treatment systems should be implemented to ensure water quality meets ODWS; 

5. Based on the current 50-lot proposal, septic treatment systems should include the removal of both nitrogen and 
phosphorus to ensure mass loading does not exceed ODWS (groundwater) and PWQO (surface water) guidelines; 

6. To limit exposure of water wells to shallow groundwater, bedrock wells should be cased to, at minimum, 20’ into 
bedrock (see Ontario Regulation 903);  

7. If the single waterfront lot is to use surface water, the water quality of Lake Rosseau should be tested to assess its 
potential as a potential potable water source; 

8. All new wells should be tested for water quality to determine required treatment systems (in general, this should 
include particle filters for turbidity and elevated metals, softeners and microbial treatment); and 
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9. Prior to use as a residential water supply, all water supply wells should be tested to ensure treated water does not 

exceed Ontario Drinking Water Standards and Objectives. 

There are a number of available nitrate treatment systems, including the POINTTM system, the Waterloo Biofilter and the 
Premier Tech Environment Ecoflow Biofilter.  Many of the readily available nitrate treatment systems are capable of 
consistently removing 40% of nitrogen compounds from the effluent. Typically, these systems require smaller field bed areas 
compared to conventional systems.   

Available information, including case studies, suggests Waterloo Biofilter systems can consistently remove the following total 
nitrogen compounds: 

• Single-Pass Waterloo System – 25 to 35% total nitrogen removal. 

• Double-Pass Waterloo System – 50 – 65% total nitrogen removal. 

Phosphorus removal from septic systems can also be achieved through multiple means. Some systems may require post-
treatment of phosphorus-rich sludge, while others may remove phosphorus without the accumulation of sludge.  

Summary of Findings 

Overall, to minimize groundwater impacts from short-circuiting septic effluent – that is, effluent entering the subsurface 
through fractures at the surface – nitrate/nitrogen removal systems are recommended on all septic systems to ensure ODWS 
and PWQO criteria are met. In addition, to prevent adverse impacts of phosphorus loading on nearby surface waterbodies 
(Lake Rosseau), phosphorus removal systems are also recommended for all septic systems to ensure PWQO criteria are met. 

Because the aquifer was determined to be largely hydraulically connected to the surface, and because bacteria were noted in 
groundwater samples at new and existing wells, residential treatment systems must be used to remove biological 
contaminants. This may include chlorination or UV light treatment. In addition, it is recommended that drinking water supply 
treatment systems should include water softeners (where hard water is encountered), as well as treatment systems that 
remove metals (generally applies to aesthetic objectives). 

Lastly, all new water supply wells should be installed by a licensed contractor (per O. Reg. 903) and shocked (chlorinated) after 
installation. In addition, untreated water samples should be collected and analysed from newly drilled wells to ensure 
appropriate treatment systems can be applied. After treatment systems have been applied, treated water samples should 
again be analyzed to ensure parameters are within the maximum acceptable concentration (MAC) for health-related 
parameters or do not exceed objectives for aesthetic and operational guidelines. As noted, due to the hydraulic connectivity 
between the surface and aquifer, and the presence of bacteria, both chlorination and UV filters are recommended for drinking 
water treatment. 

9 General Limitations 

The information presented in this report is based on a limited investigation designed to provide information to support an 
assessment of the current hydrogeological conditions within the subject property. The conclusions and recommendations 
presented in this report reflect Site conditions existing at the time of the investigation. 

More specific information with respect to the conditions at individual lots, including the groundwater quality and well yields, 
may become apparent during site development operations.  

The environmental investigation was carried out to address the intent of applicable provincial and municipal Regulations, 
Guidelines, Policies, Standards, Protocols and Objectives administered by the Ministry of Environment and the Seguin 
Township. It should also be noted that current Regulations, Guidelines, Policies, Standards, Protocols and Objectives are 
subject to change, and such changes, when put into effect, could alter the conclusions and recommendations noted 
throughout this report. Achieving the study objectives stated in this report has required us to arrive at conclusions based upon 
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FOR: 

the best information presently known to us. No investigative method can completely eliminate the possibility of obtaining 
partially imprecise or incomplete information; it can only reduce the possibility to an acceptable level. Professional judgment 
was exercised in gathering and analyzing the information obtained and in the formulation of the conclusions. Like all 
professional persons rendering advice we do not act as absolute insurers of the conclusions we reach, but we commit 
ourselves to care and competence in reaching those conclusions. 

Our undertaking at EXP, therefore, is to perform our work within limits prescribed by our clients, with the usual thoroughness 
and competence of the engineering profession. It is intended that the outcome of this investigation assist in reducing the 
client's risk associated with environmental impairment. Our work should not be considered 'risk mitigation'. No other warranty 
or representation, either expressed or implied, is included or intended in this report. 

This report was prepared for the exclusive use of the Client and may not be reproduced in whole or in part, without the prior 
written consent of EXP, or used or relied upon in whole or in part by other parties for any purposes whatsoever. Any use which 
a third party makes of this report, or any part thereof, or any reliance on or decisions to be made based on it, are the 
responsibility of such third parties. EXP Services Inc. accepts no responsibility for damages, if any, suffered by any third party 
as a result of decisions made or actions based on this report. 

10 Closure 

We trust this summary report is satisfactory for your purposes. If you have any questions regarding our submission, please do 
not hesitate to contact this office. 

Yours truly, 

EXP Services Inc. 

 
 
 
 
 
Jamie Batten, GIT. 
Hydrogeologist, Earth & Environmental 
Northeastern Ontario 
 
 
 

 
 
 
 
 
Delwar Ahmed, P. Geo. 
Sr. Reviewer/Hydrogeologist, E & E 
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
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L
E
S

ELEV.
m
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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N ValueD
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T
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50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-2Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-1A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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BEDROCK AT SURFACE

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
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S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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N ValueD
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Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-3Figure No.

1Project: Sheet No.

Time

Dry Open

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-2A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description

T
E

S
T

P
IT

 (
G

E
O

) 
 S

U
D

-2
20

25
4

23
-A

0 
- 

R
O

S
S

E
A

U
 S

P
R

IN
G

 G
E

O
.G

P
J 

 N
E

W
.G

D
T

  1
1/

2
4/

22



TOPSOIL, ~ 100 mm thick
SAND, some silt, brown, moist

TEST PIT TERMINATED AT
~ 0.6 m DEPTH DUE TO LIMITED
ACCESS FOR EXCAVATOR TO
AREA

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)

G
W
L

S
Y
M
B
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kPaShear Strength
20 40 60 80

N ValueD
E
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T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-4Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-3A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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BEDROCK AT SURFACE

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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kPaShear Strength
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N ValueD
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Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-5Figure No.

1Project: Sheet No.

Time

Dry Open

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-5A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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SANDY TOPSOIL, ~ 100 mm thick
SILT, some sand, some boulders,
brown to grey, moist

sand layer below ~ 1.4 m depth

TEST PIT TERMINATED AT
~ 1.6 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
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M
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L
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S
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m
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Sample
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Upon Completion

of 1

Project No. B-6Figure No.

1Project: Sheet No.

Time

Dry Open

0

1

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-6A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SILTY SAND, some gravel, some
boulders, very moist
some clay, some silt, trace boulders
below ~ 0.6 m depth

some boulders, brown to grey, moist
below ~ 1.5 m depth

TEST PIT TERMINATED AT
~ 2.6 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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N ValueD
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Combustible Vapour Reading (ppm)
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of 1

Project No. B-7Figure No.

1Project: Sheet No.

Time
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0
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Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-7A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
SILTY SAND, brown, moist
TEST PIT TERMINATED AT
~ 0.3 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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kPaShear Strength
20 40 60 80

N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-8Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-8A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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SAND, some silt, trace gravel, dark
brown, wet to moist

TEST PIT TERMINATED AT
~ 0.5 m DEPTH DUE TO LIMITED
ACCESS FOR SHOVEL

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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kPaShear Strength
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N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-9Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-9A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)

G
W
L

S
Y
M
B
O
L

kPaShear Strength
20 40 60 80

N ValueD
E
P
T
H
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50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-10Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-11A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
SILT, dark brown, wet
SAND, some gravel, trace boulders
and cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 1.2 m DEPTH ON SUSPECTED
BEDROCK

S2

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:
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Upon Completion

of 1

Project No. B-11Figure No.

1Project: Sheet No.

Time

Dry Open

0

1

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-12A

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:
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of 1

Project No. B-12Figure No.

1Project: Sheet No.

Time
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0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-1B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, moist to
wet

TEST PIT TERMINATED AT
~ 0.9 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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of 1

Project No. B-13Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-2B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Combustible Vapour Reading (ppm)
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Upon Completion

of 1

Project No. B-14Figure No.

1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)

Log of Test Pit  TP-3B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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Atterberg Limits (% Dry Weight)
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of 1

Project No. B-15Figure No.
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Time
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0
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Level
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Depth to
Cave
(m)

Log of Test Pit  TP-4B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
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M
P
L
E
S

ELEV.
m
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Project No. B-16Figure No.
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Time
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0
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Level
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Depth to
Cave
(m)

Log of Test Pit  TP-5B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 1.0 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:
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Atterberg Limits (% Dry Weight)

G
W
L

S
Y
M
B
O
L

kPaShear Strength
20 40 60 80

N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-17Figure No.
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Log of Test Pit  TP-6B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

TEST PIT TERMINATED AT
~ 0.3 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
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M
P
L
E
S

ELEV.
m
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Project No. B-18Figure No.
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Log of Test Pit  TP-7B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders
and cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 1.3 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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ELEV.
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Log of Test Pit  TP-8B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
brown to grey, moist

TEST PIT TERMINATED AT
~ 1.6 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Log of Test Pit  TP-9B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
dark brown, moist
TEST PIT TERMINATED AT
~ 0.5 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022
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Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Log of Test Pit  TP-10B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
brown to grey, moist

TEST PIT TERMINATED AT
~ 1.5 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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Atterberg Limits (% Dry Weight)
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Log of Test Pit  TP-11B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 350 mm thick

SAND, some gravel, some boulders,
brown to grey, moist

TEST PIT TERMINATED AT
~ 1.7 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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Atterberg Limits (% Dry Weight)
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Log of Test Pit  TP-12B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
brown to grey, moist

TEST PIT TERMINATED AT
~ 1.2 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022
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Local (Non-Geodetic)
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Rosseau, ON
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Log of Test Pit  TP-13B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 200 mm thick

SAND, trace silt, trace boulders and
cobbles, brown to grey, moist to wet
TEST PIT TERMINATED AT
~ 0.5 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Date Excavated:
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S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)

G
W
L

S
Y
M
B
O
L

kPaShear Strength
20 40 60 80

N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-25Figure No.
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Log of Test Pit  TP-14B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
brown to grey, moist
TEST PIT TERMINATED AT
~ 0.6 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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P
L
E
S
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Log of Test Pit  TP-15B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
brown to grey, moist

TEST PIT TERMINATED AT
~ 0.7 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 26, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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E
S
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Log of Test Pit  TP-16B

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, some boulders,
brown to grey, moist

TEST PIT TERMINATED AT
~ 1.1 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)

G
W
L

S
Y
M
B
O
L

kPaShear Strength
20 40 60 80

N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-28Figure No.
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 100 mm thick
TEST PIT TERMINATED AT
~ 0.1 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)
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Penetrometer

Rosseau, ON
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Date Excavated:
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some silt, trace gravel, trace
boulders and cobbles, brown to grey,
moist to wet

TEST PIT TERMINATED AT
~ 1.3 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 0.9 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Date Excavated:
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 1.2 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Date Excavated:

Excavator Type:
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description

T
E

S
T

P
IT

 (
G

E
O

) 
 S

U
D

-2
20

25
4

23
-A

0 
- 

R
O

S
S

E
A

U
 S

P
R

IN
G

 G
E

O
.G

P
J 

 N
E

W
.G

D
T

  1
1/

2
4/

22



TOPSOIL, ~ 300 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 1.5 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Date Excavated:

Excavator Type:
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Log of Test Pit  TP-5C

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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BEDROCK AT SURFACE

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 25, 2022
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Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Date Excavated:
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Project No. B-34Figure No.
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 300 mm thick

SAND, some silt, some gravel, trace
boulders and cobbles, brown
some silt, light brown, dry to moist
below ~ 0.6 m depth

TEST PIT TERMINATED AT
~ 2.5 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022
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Rosseau, ON
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Log of Test Pit  TP-1D

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 200 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, dry to
moist

TEST PIT TERMINATED AT
~ 2.0 m DEPTH DUE TO
RESISTANCE ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON
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Date Excavated:

Excavator Type:
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Log of Test Pit  TP-2D

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, ~ 200 mm thick

SAND, some gravel, trace boulders
and cobbles, brown to grey, dry to
moist

TEST PIT TERMINATED AT
~ 3.0 m DEPTH DUE TO
RESISTANCE ON SUPSECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)

G
W
L

S
Y
M
B
O
L

kPaShear Strength
20 40 60 80

N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)

Sample
Number

Upon Completion

of 1

Project No. B-37Figure No.
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Log of Test Pit  TP-3D

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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SAND, with topsoil, some silt, some
gravel, some boulders and cobble,
dark brown, wet

TEST PIT TERMINATED AT
~ 0.5 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
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M
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L
E
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ELEV.
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Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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(m)

Log of Test Pit  TP-4D

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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SILT AND SAND, some topsoil at
surface, grey, moist

SAND, some gravel, some silt, trace
boulders and cobbles, grey, moist

TEST PIT TERMINATED AT
~ 2.1 m DEPTH

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
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Atterberg Limits (% Dry Weight)
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Combustible Vapour Reading (ppm)
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Log of Test Pit  TP-5D

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, some sand

SAND, some gravel, trace boulders,
grey, moist

TEST PIT TERMINATED AT
~ 3.0 m DEPTH

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Combustible Vapour Reading (ppm)
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Log of Test Pit  TP-6D

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, some sand

SAND, some gravel, trace boulders,
grey, moist

TEST PIT TERMINATED AT
~ 1.2 m DEPTH ON SUSPECTED
BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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N ValueD
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50 100

Combustible Vapour Reading (ppm)
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, some silt

SAND, some gravel, some silt,
brown, moist

TEST PIT TERMINATED AT
~ 0.7 m DEPTH DUE TO
SUSPECTED BEDROCK

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
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L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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Combustible Vapour Reading (ppm)
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1Project: Sheet No.

Time

Dry Open

0

Water
Level
(m)

Depth to
Cave
(m)
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, some silt

TEST PIT TERMINATED AT
~ 0.3 m DEPTH DUE TO NO
ACCESS FOR EXCAVATOR

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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kPaShear Strength
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N ValueD
E
P
T
H

25 50 75

50 100

Combustible Vapour Reading (ppm)
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Log of Test Pit  TP-2E

Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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TOPSOIL, some silt

SAND, some gravel, trace boulder,
trace cobbles, brown to grey, moist

TEST PIT TERMINATED AT
~ 0.8 m DEPTH

Plastic and Liquid Limit

Undrained Triaxial at
% Strain at Failure

Location:

SField Vane Test

Combustible Vapour Reading

Natural MoistureOctober 24, 2022

Excavator

Local (Non-Geodetic)

Grab Sample

Penetrometer

Rosseau, ON

Datum:

Date Excavated:

Excavator Type:

S
A
M
P
L
E
S

ELEV.
m

10 20 30

Soil Description Natural Moisture Content %
Atterberg Limits (% Dry Weight)
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kPaShear Strength
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N ValueD
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Proposed Rosseau Springs Residential Development

SUD-22025423-A0

EXP Services Inc.
885 Regent Street
Sudbury, ON  P3E 5M4
CANADA
t: +1.705.674.9681
f: +1.705.674.5583

Test Pit data requires
interpretation assistance from
EXP before use by others.

See Figures B-1A and B-1B for
Notes on Sample Description
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Project Name: Hydrogeological Study, Proposed Lots, Seguin Township, ON 
Project Number: SUD-22025423-A0 

24 
 

Client: Rosseau Springs Limited 
Date: July 20, 2023 

 

 
 
 
 
Appendix C – Raw Data and Certificates of Analysis 
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EXP Services Inc.
 Attn : Jamie Batten

 
 885 Reagent Street
Sudbury, Ontario
P3E 5M4, Canada

Phone: 705-674-9681
Fax:705-674-5583

 02-June-2023
 

 Date Rec. : 01 June 2023
 LR Report: CA13015-JUN23
 Reference: SUD-22025423-A0, Jamie
Batten
 

 Copy: 1
  

 
 
 
 
 CERTIFICATE  OF  ANALYSIS

 Final Report
 
  Analysis 1:

Analysis Start
Date

2:
Analysis Start

Time

3:
Analysis

Completed
Date

5:
A364133

Sample Date & Time 31-May-23
Temp Upon Receipt [°C] *** *** *** ***
Ecoli [cfu/100mL] 01-Jun-23 13:21 02-Jun-23 0
Total Coliform [cfu/100mL] 01-Jun-23 13:21 02-Jun-23 0
Fecal Coliform [cfu/100mL] 01-Jun-23 13:21 02-Jun-23 0
Turbidity [NTU] 01-Jun-23 21:27 02-Jun-23 0.15

  
  
 

 

   
 

 
 __________________________

 Jill Campbell, B.Sc.,GISAS
Project Specialist,
Environment, Health & Safety
 

Project : SUD-22025423-A0
 SGS Canada Inc.

 P.O. Box 4300 - 185 Concession St.
 Lakefield - Ontario - KOL 2HO
 Phone: 705-652-2000 FAX: 705-652-6365
 

O
nL

in
e 

LI
M

S
 0003354452

Page 1 of 1
 Results relate only to the sample tested. Data reported represents the sample submitted to SGS. Reproduction of this analytical report in full or in part is prohibited without prior

written approval.  Please refer to SGS General Conditions of Services located at https://www.sgs.ca/en/terms-and-conditions (Printed copies are available upon request.)
 Test method information available upon request. “Temperature Upon Receipt” is representative of the whole shipment and may not reflect the temperature of individual samples.
 SGS Canada Inc. Environment-Health & Safety statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or

regulation.
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LABORATORY DETAILSCLIENT DETAILS

Client

Address

Telephone

Facsimile

Email

Project

Order Number

Samples

Laboratory

Project Specialist

Address

Telephone

Facsimile

Email

SGS Reference

Contact

Report Number

Date Reported

Solution (6) 

Jamie Batten

EXP Services Inc

SUD-22025423-AO

Jill Campbell, B.Sc.,GISAS

SGS Canada Inc.

2165

705-652-6365

jill.campbell@sgs.com

CA15208-MAY23 R

FINAL REPORT

185 Concession St., Lakefield ON, K0L 2H0885 Regent Street

Sudbury, Ontario

P3E 5M4, Canada

705-674-9681

705-674-5583

Jamie.Batten@exp.com

CA15208-MAY23 R

CA15208-MAY23

Received 05/19/2023

Approved

First Page

05/29/2023

05/29/2023

COMMENTS

MAC - Maximum Acceptable Concentration 

AO/OG - Aesthetic Objective / Operational Guideline

MDL - SGS Method Detection Limit

Temperature of Sample upon Receipt: 5 degrees C

Cooling Agent Present: Yes

Custody Seal  Present: Yes

Chain of Custody Number: 029043

NDOGT - No Data: Overgrown with Target Bacteria

NDOGN - No Data: Overgrown with Non Target Bacteria

UAL  - Unreliable: Sample Age Exceeds Normal Limit

185 Concession St., Lakefield ON, K0L 2H0       705-652-63652165 f t 

Member of the SGS Group (SGS SA) 

www.sgs.com

SIGNATORIES

Jill Campbell, B.Sc.,GISAS

SGS Canada Inc.

http://www.sgs.com
http://www.sgs.com
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185 Concession St., Lakefield ON, K0L 2H0

CA15208-MAY23 R

MAC - Maximum Acceptable Concentration 

AO/OG - Aesthetic Objective / Operational Guideline

MDL - SGS Method Detection Limit

Temperature of Sample upon Receipt: 5 degrees C

Cooling Agent Present: Yes

Custody Seal  Present: Yes

Chain of Custody Number: 029043

NDOGT - No Data: Overgrown with Target Bacteria

NDOGN - No Data: Overgrown with Non Target Bacteria

UAL  - Unreliable: Sample Age Exceeds Normal Limit
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FINAL REPORT CA15208-MAY23 R

EXP Services Inc

SUD-22025423-AO

Client:  

Project:  

Project Manager: Jamie Batten

JB & JNSamplers:

Sample Number 8 9 10 11 12 13MATRIX: WATER

Sample Name A364133 A364139 20 ROS 39 ROS A364138 DUP

Sample Matrix Solution Solution Solution Solution Solution SolutionL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 17/05/2023 17/05/2023 17/05/2023 17/05/2023 17/05/2023 17/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  Result  Result  RL Result  UnitsParameter Result  Result  L2L1

General Chemistry

3441480177239uS/cm 2Conductivity 188 218

115278071mg/L as CaCO3 2Alkalinity 63 84500

< 3< 355< 3TCU 3Colour < 3 465

< 0.100.20284.6NTU 0.10Turbidity 17 2715

2141070111157mg/L 30Total Dissolved Solids 126 134500

< 0.040.120.11< 0.04as N mg/L 0.04Ammonia+Ammonium (N) < 0.04 0.13

< 1< 15< 1mg/L 1Dissolved Organic Carbon 2 55

Metals and Inorganics

294809.447mg/L 0.04Sulphate 26 9.5500

0.003#<MDL0.003#<MDL0.003#<MDL0.003#<MDLas N mg/L 0.003Nitrite (as N) 0.003#<MDL 0.003#<MDL1

0.006#<MDL0.006#<MDL0.006#<MDL0.006#<MDLas N mg/L 0.006Nitrate (as N) 0.327 0.006#<MDL10

0.006#<MDL0.006#<MDL0.006#<MDL0.006#<MDLas N mg/L 0.006Nitrate + Nitrite (as N) 0.327 0.006#<MDL

11654879.2104mg/L as CaCO3 0.05Hardness 86.5 78.0100

37.219825.034.4mg/L 0.01Calcium 29.4 24.6

82392081252ug/L 7Iron 859 8866300

25.91103.9713.4mg/L 0.01Sodium 1.96 3.8320200

5.6713.24.084.44mg/L 0.001Magnesium 3.17 4.04

22.651.970947.7µg/L 0.01Manganese 53.4 71350
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FINAL REPORT CA15208-MAY23 R

EXP Services Inc

SUD-22025423-AO

Client:  

Project:  

Project Manager: Jamie Batten

JB & JNSamplers:

Sample Number 8 9 10 11 12 13MATRIX: WATER

Sample Name A364133 A364139 20 ROS 39 ROS A364138 DUP

Sample Matrix Solution Solution Solution Solution Solution SolutionL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 17/05/2023 17/05/2023 17/05/2023 17/05/2023 17/05/2023 17/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  Result  Result  RL Result  UnitsParameter Result  Result  L2L1

Microbiology

0300#NDOGN#U

AL

cfu/100mL 0Total Coliform #NDOGT 00

000#NDOGN#U

AL

cfu/100mL 0E. Coli #NDOGT 00

0000##UALcfu/100mL 0Fecal Coliform 0 0

06168#NDOGN#U

AL

cfu/100mL 0Total Coliform Background #NDOGT 87

Other (ORP)

8.047.306.927.89No unit 5pH 7.28 6.868.5

232101.11.9mg/L 0.04Chloride 0.76 1.1250
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CA15208-MAY23 RFINAL REPORT

EXCEEDANCE SUMMARY

ODWS_MAC / 

WATER / - - Table 

1,2 and 3 - 

Drinking Water - 

Reg O.169_03

ODWS_AO_OG / 

WATER / - - Table 4 

- Drinking Water - 

Reg O.169_03

Result  UnitsMethodParameter L2  L1  

A364133

1Turbidity NTU 4.6SM 2130

100Hardness mg/L as CaCO3 104SM 3030/EPA 200.8

300Iron ug/L 1252SM 3030/EPA 200.8

A364139

5Colour TCU 55SM 2120

5 1Turbidity NTU 28SM 2130

300Iron ug/L 9208SM 3030/EPA 200.8

50Manganese µg/L 709SM 3030/EPA 200.8

20 ROS

0Total Coliform cfu/100mL 30OMOE 

MICROMFDC-E3407A

500Total Dissolved Solids mg/L 1070SM 2540C

100Hardness mg/L as CaCO3 548SM 3030/EPA 200.8

50Manganese µg/L 51.9SM 3030/EPA 200.8

20Sodium mg/L 110SM 3030/EPA 200.8

39 ROS

100Hardness mg/L as CaCO3 116SM 3030/EPA 200.8

20Sodium mg/L 25.9SM 3030/EPA 200.8

A364138

5 1Turbidity NTU 17SM 2130

300Iron ug/L 859SM 3030/EPA 200.8

50Manganese µg/L 53.4SM 3030/EPA 200.8

DUP

5Colour TCU 46SM 2120

5 1Turbidity NTU 27SM 2130

300Iron ug/L 8866SM 3030/EPA 200.8

50Manganese µg/L 713SM 3030/EPA 200.8

20230529
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CA15208-MAY23 RFINAL REPORT

QC SUMMARY

Alkalinity

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Alkalinity EWL0542-MAY23 mg/L as 

CaCO3

2 20 80 120< 2 4 102 NA

Ammonia by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-007

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Ammonia+Ammonium (N) SKA0238-MAY23 mg/L 0.04 10 75 12590 110<0.04 ND 103 93
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CA15208-MAY23 RFINAL REPORT

QC SUMMARY

Anions by IC

Method: EPA300/MA300-Ions1.3  | Internal ref.: ME-CA-[ENV]IC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Nitrate + Nitrite (as N) DIO0538-MAY23 mg/L 0.006 <0.006 NA NA NA

Nitrite (as N) DIO0538-MAY23 mg/L 0.003 20 75 12590 110<0.003 ND 103 ND

Nitrate (as N) DIO0538-MAY23 mg/L 0.006 20 75 12590 110<0.006 0 105 99

Chloride DIO0619-MAY23 mg/L 0.04 20 75 12590 110<0.04 3 101 100

Sulphate DIO0619-MAY23 mg/L 0.04 20 75 12590 110<0.04 1 100 91

Chloride DIO0670-MAY23 mg/L 0.04 20 75 12590 110<0.04 1 98 100

Carbon by SFA

Method: SM 5310  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-009

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Dissolved Organic Carbon SKA0272-MAY23 mg/L 1 10 75 12590 110<1 3 99 101
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CA15208-MAY23 RFINAL REPORT

QC SUMMARY

Colour

Method: SM 2120  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Colour EWL0554-MAY23 TCU 3 10 80 120< 3 ND 105 NA

Conductivity

Method: SM 2510  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0542-MAY23 uS/cm 2 20 90 110< 2 2 99 NA
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CA15208-MAY23 RFINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Calcium EMS0195-MAY23 mg/L 0.01 20 70 13090 110< 0.01 2 102 100

Iron EMS0195-MAY23 ug/L 7 20 70 13090 110< 7 0 100 100

Magnesium EMS0195-MAY23 mg/L 0.001 20 70 13090 110< 0.001 2 102 95

Manganese EMS0195-MAY23 ug/L 0.01 20 70 13090 110< 0.01 0 104 106

Sodium EMS0195-MAY23 mg/L 0.01 20 70 13090 110< 0.01 2 103 103

Microbiology

Method: OMOE MICROMFDC-E3407A  | Internal ref.: ME-CA-[ENV]MIC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Coliform Background BAC9354-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

E. Coli BAC9354-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

Fecal Coliform BAC9354-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

Total Coliform BAC9354-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D
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QC SUMMARY

pH

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0542-MAY23 No unit 5 NA 0 100 NA

Solids Analysis

Method: SM 2540C  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-005

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Dissolved Solids EWL0581-MAY23 mg/L 30 20 90 110<30 0 97 NA

Total Dissolved Solids EWL0602-MAY23 mg/L 30 20 90 110<30 1 98 NA

Turbidity

Method: SM 2130  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-003

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Turbidity EWL0508-MAY23 NTU 0.10 10 90 110< 0.10 ND 99 NA
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CA15208-MAY23 RFINAL REPORT

QC SUMMARY

Method Blank: a blank matrix that is carried through the entire analytical procedure.  Used to assess laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure.  Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added.  Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

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

Reference Material:  a material or substance matrix matched to the samples that contains a known amount of the analyte of interest.  A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the 

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL. 

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or 

equal to the concentration of the native analyte.

20230529



 13 / 14

CA15208-MAY23 RFINAL REPORT

FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the "Protocol for Analytical Methods Used in the Assessment of Properties 

under Part XV.1 of the Environmental Protection Act and Excess Soil Quality" published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information 

in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for 

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation. 

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. 

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information 

contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its 

Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical 

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --
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