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1 Executive Summary 

EXP Services Inc. (EXP) was retained by Wicker Image Inc. (“the Client”) to complete a hydrogeological assessment for a 
proposed subdivision development at the property located immediately east adjacent to CKSO Road, in the City of Greater 
Sudbury, Ontario; hereinafter referred to as the ‘Site.’ The development is to consist of seven (7) lots and, as such, a 
hydrogeological assessment for individual septic system loading was required. The Site extends south from the intersection 
between CKSO Road and Goodview Road and is west adjacent to a driving range area (Drawing A-1). In general, areas to the 
north and west are residential, while areas to the south and east are commercial. Based on site plans provide by the client, the 
property is approximately 1.722 ha (4.26 acres) in area and is undeveloped. Adjacent residences are serviced with municipal 
water; however, residences are serviced by individual septic systems. 

As observed during the drilling program, hydrogeological conditions were fairly consistent across the Site, with silty 
overburden noted within drilling depths. In addition, a review of available well records suggest a thick clay/silt overburden in 
areas to the west and south of the Site, while areas to the north are characterized by thin overburden and bedrock at or near 
the surface. In addition, based on a review of available topographic and waterbody information, groundwater flow across the 
Site is assumed to be in the (generally) south direction, from areas of high elevation and bedrock elevation to areas of low 
elevation. Water level data from monitoring wells showed on-Site suggest groundwater flow exhibits a shallow gradient to the 
south. 

Two (2) groundwater samples were collected from on-Site monitoring wells and submitted for nitrate/nitrite analysis. Results 
showed nitrate and nitrite concentrations were below detectable limits for both parameters. As such, septic systems can be 
utilized on the Site. 

Nitrate loading predictions, as calculated based on methods outlined in Ontario D-5-4 recommendations, were performed for 
multiple scenarios (Table 6.1). Scenario 1 predicted nitrate loading and resultant groundwater concentrations at the property 
boundary with the proposed 7-lot development. In addition, Scenario 2 predicted nitrate loading in response to a 7-lot 
development and tertiary treatment applications, while Scenario 3 assessed nitrate loading with a 3-lot development and no 
tertiary treatment applications. Results were as follows: 

Scenario 1 – 7-lots with no tertiary treatment resulted in predicted nitrate levels exceeding D-5-4 criteria (10 mg/L) criteria. 

Scenario 2 – 7-lots with tertiary treatment (minimum 43% nitrate load removal) resulted in predicted nitrate levels being 
below the 10 mg/L criteria. 

Scenario 3 – 3-lots (the maximum number of lots that can be developed, while satisfying ODWS using D-5-4 calculations) with 
no tertiary treatment resulted in predicted nitrate levels being below 10 mg/L criteria.  

Based on the above observations, development Scenarios 2 and 3 specifically satisfy D-5-4 criteria; however, it should be 
noted that D-5-4 mass loading calculations assume absolute conservation of mass – that is, it does not consider natural 
attenuation from aquifer crossflow, biodegradation or other processes.  

Environmental, hydrogeological and other observations suggest considerable natural attenuation and denitrification processes 
on and near the Site. This conclusion is based on the following: 

a. The presence of a shallow water table, which contributes to an oxygen poor (or anoxic) environment. 

b. The presence of a shallow hydraulic gradient, which increases contaminant residence times. 

c. A low conductivity silt/clay overburden layer, whereby a majority of the nitrate loading will likely occur. 

d. Background water quality with nitrate and nitrite concentrations below the detectable limit, suggesting 
minimal impacts from active septic systems on upgradient or cross-gradient lots. 

As noted in points a to d, the combination of a shallow water table, shallow hydraulic gradients and relatively low conductivity 
within the overburden creates a relatively anoxic environment and retards contaminant movement. In both cases, this would 
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enhance denitrification processes. In addition, due to the thickness of overburden noted at the Site and in adjacent areas to the 
west and south, it can be assumed that nitrate loading would be confined to relatively higher conductivity zones in the confined 
aquifer (coarser silt or sand seams), rather than migrating to the deep aquifer. Reported background water quality in the shallow 
aquifer also suggests limited nitrate/nitrite impacts, which further suggests limited impacts from up- or cross-gradient septic 
systems.  

As it relates to human health, because the Site and adjacent areas are serviced by municipal water supplies, any nitrate loading 
is considered to have minimal risk. 

Based on the above observations, it is assumed that nitrate loading (as described in D-5-4) is naturally reduced through 
attenuation and denitrification processes and, as such, tertiary treatment systems are not recommended. In addition, because 
municipal water supplies are present at the Site and adjacent areas, significant health impacts from elevated nitrate 
concentrations in potable groundwater supplies (if any) is not anticipated. Thus, a seven (7) lot development is not anticipated 
to have any significant impact on groundwater water quality or human health at or downstream from the Site.  

2 Introduction 

EXP Services Inc. (EXP) was retained by Wicker Image Inc. (“the Client”) to complete a hydrogeological assessment for a 
proposed subdivision development at the property located immediately east adjacent to CKSO Road, in the City of Greater 
Sudbury, Ontario; hereinafter referred to as the ‘Site.’ The development is to consist of seven (7) lots and, as such, a 
hydrogeological assessment for individual septic system loading was required. The Site extends south from the intersection 
between CKSO Road and Goodview Road and is west adjacent to a driving range area (Drawing A-1). In general, areas to the 
north and west are residential, while areas to the south and east are commercial. Based on site plans provide by the client, the 
property is approximately 1.722 ha (4.26 acres) in area and is undeveloped. Adjacent residences are serviced with municipal 
water; however, residences are serviced by individual septic systems. 

It is understood that groundwater wells are not to be used on the Site, as residences are serviced by the municipal water 
supply. Thus, a water quality, as it relates to Ontario Drinking Water Standards/Objectives, and water quantity assessment 
were not part of the scope of this report. However, residences are serviced by individual septic systems and, as such, an 
assessment of contaminant loading in response to septic systems is required for the property. As part of the contaminant 
loading investigation, borehole data from a geotechnical investigation was utilized. Drawing A-2 shows the locations of 
boreholes, while Drawing A-3 shows approximate proposed lot dimensions at the Site.  

3 Scope of Work 

EXP completed the following scope of work: 

• Review existing information to characterize Site hydrogeological/geological 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 a summary report that provides the findings, conclusions and recommendations. 

4 Site Description 

The Site is located immediately east adjacent to CKSO Road in the City of Greater Sudbury, ON (see Drawing A-1). The Site is 
largely undeveloped, while residential areas are noted to the north and west. Apparent institutional developments are noted 
to the south, while commercial developments (driving range) are noted to the east. Beyond noted developments to the west 
and south are vacant lands with minimal developments. Areas beyond the driving range to the east consist of institutional 
developments, while the Trans-Canada Highway is noted to the north. 

Based on a review of available topographic maps, the Site is in an area of relatively low local relief, ranging from approximately 
234 masl in north areas of the Site and 233 masl in south areas. As such, the property has a shallow gradient dipping to the 
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south. Topography in areas adjacent to the Site show similar topographic variations, whereby minimal local relief is observed. 
Topographic highs are noted in areas west and north of the Site, suggesting the Site exists within a low-lying “basin” area 
between elevated bedrock outcrops.  

During the drilling program, boreholes noted relatively coarser silt materials near the surface, with progressively finer silt 
materials at depth. In addition, groundwater levels collected in March 2024 showed groundwater levels were between 0 to 0.2 
m below ground surface, suggesting a very shallow groundwater table. The shallow groundwater may be due, in part, to 
melting snowfall during warm weather. Groundwater elevation data from March 2024 is provided in Table 4.1. 

Table 4.1 Groundwater Elevation Data 

Well ID Geodetic Elevation (masl) WL (mbg) Water Elevation (masl) 

MW7 234.04 0.355 233.69 

MW1 233.03 0.21 232.82 

A review of Ontario Geological Survey Quaternary Maps (Google Earth) suggest the Site is underlain by undifferentiated 
igneous and metamorphic rock, exposed at the surface or covered by a discontinuous, thin layer of drift. Similarly, a review of 
Ontario Geological Survey Bedrock Maps (Google Earth) suggest the Site is underlain by quartz-feldspar sandstone, argillite and 
conglomerates from the Huronian Supergroup, Hough Lake Group and Mississage Formation. In addition, a fault was noted 
spanning approximately east to west through south areas of the Site. 

The proposed subdivision is to include seven (7) lots, as shown in Drawing A-3, with a total area of 1.722 ha. Proposed lots are 
arranged along CKSO Road, with individual lots ranging between 0.216 to 0.270 ha. Based on the observed topography, 
groundwater flow is assumed to be generally south towards low-lying topographic areas. 

5 Well Records 

To better characterize the Site, a review of nearby well records was completed. A total of eleven (11) well records were 
reviewed. Characteristics of the well records are summarized in Table 5.1 

Table 5.1 Well record summary 

Well ID 
Location 

(approximate) 
Date 

Drilled 
Well Type Total Depth Lithology 

On-Site 

5902468 On-Site 1970 Overburden 145’ 
0 to 120’ – sand and clay 
120 to 135’ – clay 
135 to 145’ – boulders and gravel 

West of Site 

5902354 200 m, W 1970 Overburden 143’ 
0 to 20’ – clay 
20 to 138’ – (fine) sand 
138 to 143’ – hardpan 

5901995 200 m, WSW 1968 Overb590urden 58’ 
0 to 53’ – clay and sand 
53 to 58’ – gravel  

5905537 250 m, W 1987 Bedrock 310’ 
0 to 80’ – sand and clay 
80 to 85’ – stone and silt 
85 to 310’ – grey granite 

South of Site 

5904686 10 m, S 1982 Overburden 142’ 
0 to 138’ – clay 
138 to 142’ - gravel 

5904963 50 m, SW 1984 Overburden 167’ 
0 to 150’ – clay 
150 to 167’ – sand (and gravel) 

5904339 250 m, SW 1980 Overburden 146’ 
0 to 135’ – clay  
135 to 145’ – sand  
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145 to 146’ – gravel  

5904018 350 m, SW 1978 Bedrock 400’ 

0 to 15’ – sand 
15 to 150’ – clay 
150 to 189’ – sand  
189 to 400’ – grey granite 

North of Site 

5904124 50 m, N 1979 Bedrock 75’ 0 to 75’ – white granite 

5900465 70 m, NW 1965 Bedrock 50’ 
0 to 20’ – boulders and clay 
20 to 56’ – red granite 

5905533 100 m, NW 1987 Bedrock 370’ 
0 to 35’ – clay 
35 to 40’ – sand and gravel 
40 to 370’ – grey granite 

Based on observations in Table 5.1, areas north of the Site generally show thin to nil overburden at the reviewed well record 
locations. In north areas, overburden was noted to consist of both sand or clay. Oppositely, overburden was considerably 
thicker in areas south and west of the Site and generally consisted of thick clay units. As such, south and west areas of the Site 
likely exhibit hydraulic isolation between the deeper and shallower aquifer units, while north areas of the Site likely exhibit 
hydraulic connection between the surface and deep aquifer systems. Overall, overburden beneath the Site likely increases in 
thickness to the south and west, with a significant confining clay/silt unit atop a bedrock or sand/gravel water producing zone. 
Oppositely, a relatively thinner clay/silt layer likely characterizes areas north of the Site, which is atop the higher conductive 
sand/gravel or bedrock unit. 

6 Contaminant Loading Assessment 

6.1 Background Water Quality 

Two (2) samples were obtained from on-Site monitoring wells to assess background nitrate/nitrite in local groundwater, 
whereby results from both monitoring locations showed nitrite and nitrate concentrations were below detectable limits.  

6.2 Predictive Assessment 

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 the 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 seven (7) lots, with lots 
ranging between 0.21 and 0.27 ha. Based on the proposed Site Plan (Drawing A-3) and property size, it is assumed lot sizes will 
be consistently less than 0.8 ha. In addition, based on the total property area of 1.722 ha, it is assumed the average lot size will 
be less than 1 ha (1.722 ha / 7 lots = 0.246 ha/lot). As such, an on-Site sewage system impact assessment was completed.  

Although potable water is provided by the municipal water supply in adjacent areas, an assessment was completed to ensure 
subsurface aquifers would not be significantly impacted. 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. Based on a review of borehole data and grain size analyses, 
overburden largely consisted of silt, becoming finer with depth. In addition, trace to some clay was noted in all samples, with 
trace sand noted at shallower depths. During drilling, all seven (7) boreholes were extended to 17’ and bedrock was not 
encountered at any borehole location. Due to the composition and thickness of overburden noted during drilling, it is assumed 
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the overburden aquifer system across the Site is not hydraulically isolated. In general, the Site is characterized by silt materials 
with varying amounts of sand and clay. Due to the potentially conductive properties of coarser silts and the unknown 
overburden depth, it is concluded that hydraulic isolation does not exist between potential on-site sewage systems and the 
overburden/shallow aquifer. Therefore, 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. However, it should be noted that 
hydraulic isolation, as outlined by the MOE Design Guidelines for Sewage Works (2008), likely exists for the bedrock/deep 
aquifer system, which is consistently used for water supplies in historical well records. 

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. The location of the proposed development in areas away 
from major waterbodies/receptors was also taken into consideration in the predictive assessment.  

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 1.722 ha so, collectively, an area of 17,220 m2 is available for 
infiltrating precipitation; 

• Utilization of precipitation data between 1971 and 2010 from Environment Canada for the Sudbury Station, which 
had an average annual precipitation of 903.3. Thus, the average annual precipitation at the Site was assumed to be 
900 mm; 

• Utilization of evapotranspiration data from Environment Canada and Statistics Canada (1981 to 2010) for the Great 
Lakes Area, 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 and bedrock – 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 200 mm is designated for the Site; 

• Nitrate-nitrogen is the critical contaminant; 

• 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; 

• A nitrate-nitrogen concentration of 40 mg/L was assumed in the effluent; 

• The estimated daily effluent flow rate for the Site is 1000 L/lot/day. Assuming individual sewage systems for the 
seven (7) proposed lots, the combined effluent flow rate for the Site is estimated at 7,000 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 and as shown in 
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Table 6.1. The predicted nitrogen-nitrate loadings to groundwater across the entire Site (~1.722 ha) with no treatment (Table 
6.1, Scenario 1) indicate a concentration of approximately 17.0 mg/L at the Site boundary, which is above the D-5-4 10 mg/L 
criteria.  

In addition, the predicted nitrogen-nitrate loadings to groundwater across the entire Site (~1.722 ha) with 43% nitrate-nitrogen 
removal (Table 6.1, Scenario 2) indicate a concentration of approximately 9.8 mg/L at the Site boundary, which is below the 10 
mg/L D-5-4 criteria. Similarly, D-5-4 criteria are met if the lot number is reduced to three (3), whereby the predicted nitrate 
loading showed a boundary concentration of 9.6 mg/L (Table 6.1, Scenario 3). 

Note, additional consideration can be given to natural processes that can lead to attenuation and denitrification, which would 
further decrease contaminant concentrations at the property boundary. 

Table 6.1 Generic Nitrate Loading Predictions 

Basic Assumptions 
1000 L/day effluent flow per household 
Recharge = 0.20 m/yr (for silt, vegetation cover, flat topography) 
No groundwater crossflow, no enhanced recharge, no in-situ denitrification 

Calculation Scenario:  
1 

7 lots no treatment 
2 

43% removal treatment 
3 

3 lots no treatment 

Number Houses 7 7 3 

Effluent Volume per 
House (L/day) 

1,000 1,000 1,000 

Nitrate Mass in Effluent 
per House (g/day) 

40 23 40 

Recharge Area (m2) 17,220 17,220 17,220 

Recharge Rate (m/yr) 0.2 0.2 0.2 

Total Mass Nitrate (g/yr) 102,200 58,765 43,800 

Volume Effluent (m3/yr) 2,555 2,555 1,095 

Volume Recharge (m3/yr) 3,444 3,444 3,444 

Total Volume Water 
(m3/yr) 

5,999 5,999 4,539 

Resultant Nitrate Loading 
(g/m3 or mg/L) 

17.0 9.8 9.6 
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7 Data Assessment and Discussion 

7.1 Background Water Quality 

Two (2) samples were obtained from on-Site monitoring wells to assess background groundwater quality, as it relates to 
nitrate/nitrogen. Overall, results from both monitoring locations showed nitrite and nitrate concentrations were below the 
detectable limit. As such, this suggests minimal background nitrate/nitrite concentrations. Because the Site is in an area 
commonly serviced with septic systems, this suggests considerable natural attenuation and, possible, denitrification within 
areas adjacent to the Site.  

7.2 Contaminant Loading 

A review of contaminant loading suggests mass loading will exceed 10 mg/L at the property boundary. As shown in Table 6.1, 
Scenario 1, predictive assessments show a contaminant loading concentration of 17 mg/L, which is higher than the criteria of 
10 mg/L. In Scenario 2, whereby 50% nitrate removal systems are applied, concentrations at the property boundary are 
reduced to levels less than 10 mg/L (8.5 mg/L). Similarly, if the lot number is reduced to three (3), this suggests mass loading 
would be 9.6 mg/L, which is less than the maximum 10 mg/L (Scenario 3). 

7.3 Hydrogeological Conditions 

A review of borehole logs on the Site suggest overburden largely consists of silt with varying minor amounts of clay and sand. 
As such, relatively higher conductivity layers may constitute an overburden aquifer system, while lower conductivity units 
(possibly at deeper depths) may act as a confining layer for a deeper sand or bedrock aquifer system. However, due to limited 
drilling depths completed during the geotechnical drilling program, definitive aquifer-aquitard depths could not be 
determined.  

A review of nearby well records was completed to better assess hydrogeological conditions on and near the Site. In general, 
shallow overburden was noted in areas north of the Site, while thicker overburden was noted in areas to the west and south. 
In general, overburden largely consisted of clay or sandy clay, suggesting a significant aquitard layer in areas south and west of 
the Site. As observed during drilling, this aquitard layer likely extends beneath the Site, which consists of lower conductivity silt 
and/or clay layers. A review of well records also suggests water was found at considerable depths within deep aquifer systems 
– that is, significant water supplies were found within deep sand and gravel or bedrock aquifers. These observations suggest a 
confining aquifer system throughout the area of the Site which, historically, has been utilized for water supply. 

A review of groundwater elevations across the Site also suggests a shallow gradient towards the south, which is consistent with 
both topographic variations and the presence of waterbodies. As mentioned previously, the Site appears to exist in a low-lying 
topographic area, as indicated by significant topographic highs to the north and west. In addition, shallow groundwater 
elevations and gradients suggest the Site is not in an area with significant groundwater movement, but may be better 
characterized as an area with minimal flow rates.  

As it relates to nitrate loading into the subsurface across the Site, shallow groundwater tables and silty materials provide ideal 
conditions for denitrification. This is due to the adsorption capabilities of silt particles, which increases the amount of time 
available for chemical denitrification by microbes. In addition, a high water table corresponds to a larger percentage of pore 
space being filled with water, rather than oxygen. In these anoxic (or oxygen poor) conditions, where dissolved oxygen is 
depleted, this favors the use of nitrate and nitrite as terminal electron acceptors, thereby leading to denitrification in the 
groundwater.  

Overall, the shallow groundwater flow system is hindered by both a shallow gradient and a low conductivity within the silt. 
However, other factors, such as the presence of natural microbes, anoxic conditions and low flux rates can support the 
denitrification of nitrates and nitrites across the Site. The absence of nitrates and nitrites in background water quality, despite 
the presence of septic systems in adjacent areas, suggests natural attenuation and biodegradation is efficient at reducing 
nitrate and nitrite concentrations in the shallow groundwater system. 
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8 Conclusions and Recommendations 

Based on observations in the hydrogeological assessment and in consideration to D-5-4 procedures, the following conclusions 
were made: 

1. Based on nitrate/nitrogen loading prediction calculations with no treatment, predicted nitrate concentrations at the 
property boundary were 17.0 mg/L, which is above D-5-4 criteria (10 mg/L); 

2. Based on nitrate/nitrogen loading prediction calculations with treatment (43% nitrate removal), predicted nitrate 
concentrations at the property boundary were 9.8 mg/L, which is below D-5-4 criteria (10 mg/L); 

3. Based on nitrate/nitrogen loading prediction calculations with a maximum three (3) lots, predicted nitrate 
concentrations at the property boundary were 9.6 mg/L, which is below D-5-4 criteria (10 mg/L); 

4. Based on observations noted during drilling, this suggests nitrate loading would likely be confined to higher 
conductivity layers within the thick overburden; 

5. Historically, groundwater supplies have been obtained from deep bedrock or sand and gravel aquifer systems. In 
upgradient areas to the north, bedrock is close to surface with minimal overburden cover. In south and west areas of 
the Site, bedrock is at deeper depths with considerable clay/silt overburden cover; 

6. Despite septic systems being present in upgradient directions from the Site, noted background nitrate and nitrite 
concentrations in shallow groundwater on Site suggest considerable natural attenuation and denitrification, resulting 
in nitrate and nitrite in groundwater falling below the 10 mg/L limit; and 

7. The Site and adjacent properties are serviced by municipal water supplies and, as such, it is unlikely that groundwater 
would be used on or near the Site as a potable water source. In addition, based on a review of well records, if wells 
were to be used it is very unlikely that wells will be installed in the shallow, unconfined aquifer system. Due to the 
presence of a relatively thick confining layer in downgradient areas to the south and west, this suggests water supply 
wells (if any) within the deep aquifer system would have nil to minimal impacts on the water supply due to septic 
systems at the Site. 

Based on the above conclusions, the following recommendations are provided: 

1. 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, if present); 

2. Based on a preliminary nitrate loading calculation for the proposed 7-lots, as outlined in Table 6.1, Scenario 1, nitrate 
loading would lead to  exceedances at the property boundary, as it relates to the D-5-4 criteria of 10 mg/L for nitrate 
loading. To specifically satisfy a maximum of 10 mg/L nitrate concentration at the property boundary), the following 
recommendations can be implemented: 

a. If seven (7) lots are to be developed, tertiary treatment would have to be utilized, such that effluent 
concentrations can be reduced to levels below 10 mg/L. As outlined in Table 6.1, Scenario 2, this can be 
achieved through removal of (at minimum) 43% of nitrate mass from effluent. 

b. If tertiary treatment is not desired, reducing the number of lots to three (3) can also be proposed, as predicted 
nitrate loading would lead to boundary concentrations less than 10 mg/L (Table 6.1, Scenario 3)  

3. However, counter to recommendations 1 and 2, environmental and hydrogeological conditions suggest considerable 
natural attenuation and denitrification processes occur on and near the Site. This conclusion is based on the following: 

a. The presence of a shallow water table, which contributes to an oxygen poor (or anoxic) environment. 

b. The presence of a shallow hydraulic gradient, which increases contaminant residence times. 

c. A low conductivity silt/clay overburden layer, whereby a majority of the nitrate loading will likely occur. 



Project Name: CKSO Road Development Hydrogeological Study, Proposed Lots, City of Greater Sudbury, ON 
Project Number: SUD-23015629-A0 

9 
 

Client: Wicker Image Inc. 
Date: March 25, 2024 

d. Background water quality with nitrate and nitrite concentrations below the detectable limit, suggesting 
minimal impacts from active septic systems on upgradient or cross-gradient lots. 

As noted in points a to d, the combination of a shallow water table, shallow hydraulic gradient and low conductivity 
within the overburden suggests a relatively anoxic environment and retarded contaminant movement. In both cases, 
this would enhance denitrification processes. In addition, due to the thickness of overburden noted at the Site and in 
adjacent areas to the west and south, it can be assumed that nitrate loading would be confined to relatively higher 
conductivity zones in the confined aquifer (sand seams), rather than migrating to the deep aquifer. Reported 
background water quality in the shallow aquifer suggest limited nitrate/nitrite impacts, which further suggests limited 
impacts from up- or cross-gradient septic systems. Based on the noted observations, it is assumed that nitrate loading 
(as described in D-5-4) is naturally reduced through attenuation and denitrification processes and, as such, treatment 
systems are not recommended for septic systems. 

4. To further support recommendation 3, the use of municipal water supplies on Site and in adjacent areas suggests 
minimal risk to human health, as it relates to nitrate loading into groundwater. In addition, the depth of historic water 
supply wells also suggests minimal potential impacts from nitrate loading at the surface. As such, nitrate treatment 
systems are not recommended for septic systems. 

5. If groundwater wells are to be installed at the Site, rather than connecting to the municipal water supply, all new 
water supplies should be tested for water quality to determine required treatment systems (in general, this should 
include particle filters for turbidity, softeners and microbial treatment); and 

6. Prior to use as a residential water supply, all groundwater water supplies should be tested to ensure treated water 
does not exceed Ontario Drinking Water Standards and Objectives. 

As noted in recommendations 3 and 4, the use for septic treatment systems at the Site is not anticipated, but they can provide 
added protection to reduce the risk of groundwater contamination. 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 to 65% total nitrogen removal. 

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 (if 
used), 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 
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 

.
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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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FINAL REPORT CA40010-MAR24 R---

EXP Services Inc.

SUD-23015629-AO

Client:  

Project:  

Project Manager: Jamie Batten

Shianne Van DuzenSamplers:

Sample Number 5 6MATRIX: WATER

Sample Name MW1 MW4

Sample Matrix Solution Solution

Sample Date 29/02/2024 29/02/2024

Result  RL Result  UnitsParameter

Metals and Inorganics

< 0.3↑< 0.03as N mg/L 0.03Nitrite (as N)

< 0.6↑< 0.06as N mg/L 0.06Nitrate (as N)

< 0.6↑< 0.06as N mg/L 0.06Nitrate + Nitrite (as N)
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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) DIO0046-MAR24 mg/L 0.06 <0.06 NA NA NA

Nitrite (as N) DIO0046-MAR24 mg/L 0.03 20 75 12590 110<0.03 4 97 102

Nitrate (as N) DIO0046-MAR24 mg/L 0.06 20 75 12590 110<0.06 0 97 98

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.

20240304
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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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