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McIntosh Perry (‘MP’) was retained by the City of Ottawa (‘the Client’) to conduct a Scoped 

Hydrogeological Assessment and Terrain Analysis in support the City of Ottawa Site Plan Approval (SPA) 

process for the construction of an addition to the Corkery Community Centre, located at 3447 Old 

Almonte Road, Ottawa, Ontario (collectively referred to as ‘the Site’).  

This report has been prepared using data collected from an existing water supply well at Community 

Centre at 3447 Old Almonte Road, Ottawa, ON (Test Well 1) by Mcintosh Perry staff on February 3, 

2022. An additional well at the Ottawa Fire Station 84 (Test Well 2) located immediately west of the 

Site (3449 Old Almonte Road) was tested for water quality, as per the City of Ottawa guidance. 

Hydrogeological data from these wells are considered representative of the Site. 

Ground surface at the Site is relatively flat, with a large portion of the site having a very gentle slope 

towards the east. Site elevation ranges from approximately 156 - 160 metres above sea level (m asl). 

Surface drainage is interpreted to reflect surface topography and is likely controlled via permeable 

areas and ditches along the roadway. Based on public mapping, the site represents a triple divide point 

between three local subwatersheds, with a larger portion of site draining to the south and east towards 

Huntley Creek (Carp River), and the remaining portions to the north and east to Corkery Creek (Carp 

River), and to the east towards Cody Creek (Mississippi River). Given this, shallow groundwater flow 

direction in the vicinity of the Site is difficult to infer. 

Test Well 1 was pumped for a duration of six (6) hours and was sampled twice during this time. The 

pumping rate during the 6-hour pumping test (approximately 32 L/min) is considered sufficient to 

supply the proposed development. Therefore the current well may be used to service the existing 

building and the proposed expansion, and a new well is not required to be drilled from a 

hydrogeological perspective. It is recommended that this well be protected during construction.  

Water quality results indicate that the bedrock aquifer provides good quality water, which may be 

considered suitable for human consumption. All water from Test Well 1 and Test Well 2 meets all 

applicable health-related standards and guidelines at the present time. Some treatment may be 

desired for aesthetic reasons. 

On-site overburden in the area of the subject site is listed by the Ontario Geological Survey (OGS) as 

bedrock-drift complex in a Paleozoic terrain, and fine-textured glaciomarine deposits, which typically 

indicates shallow overburden. This assertion is supported by MECP WWIS records, which indicate an 

average depth to bedrock of approximately 2.2 m below ground surface (bgs) for listed wells within 

500 m of the Site.  

The Site appears to be capable of supporting the proposed from a hydrogeological perspective.  

The existing on-site sewage system components appear to be constructed in conformance with 

applicable stipulations as per applicable Ontario Regulations and sufficiently sized to accommodate the 

expanded community centre. 
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The result of the impact assessment related to the on-site sewage systems indicate that the proposed 

community centre expansion will not be associated with unacceptable off-site impacts. 



Hydrogeological Assessment and Terrain Analysis, Corkery Community 
Centre, 3447 Old Almonte Road, Ottawa, ON CCO-21-3339-01 

 

 

i 

TABLE OF CONTENTS 

1.0 INTRODUCTION .......................................................................................................................... 1 

 Consultation ......................................................................................................................................... 1 

2.0 BACKGROUND ............................................................................................................................ 2 

 Site Setting ........................................................................................................................................... 2 

 Neighbouring Properties and Land Uses................................................................................................ 2 

 Hydrology ............................................................................................................................................. 2 

 Geology and Hydrogeology ................................................................................................................... 3 

2.4.1 Recharge and Discharge Areas ...................................................................................................... 3 

2.4.2 Potential Sources of Contamination .............................................................................................. 4 

2.4.3 Water Well Record Review ........................................................................................................... 4 

3.0 METHODOLOGY – HYDROGEOLOGICAL ASSESSMENT ................................................................ 5 

4.0 RESULTS ...................................................................................................................................... 7 

 Static Conditions ................................................................................................................................... 7 

 Pumping Test – TW1 ............................................................................................................................. 7 

4.2.1 Well Yield ..................................................................................................................................... 7 

4.2.2 Transmissivity ............................................................................................................................... 8 

4.2.3 Long Term Yield ............................................................................................................................ 9 

4.2.4 Water Quality ............................................................................................................................. 10 

Analytical testing indicates that the water quality of TW1 is suitable for potable purposes. ....................... 10 

4.2.5 Water Treatment ........................................................................................................................ 10 

5.0 TERRAIN ANALYSIS ................................................................................................................... 12 

 Preamble ............................................................................................................................................ 12 

 General Site Evaluation....................................................................................................................... 12 

5.2.1 Overburden Depth ...................................................................................................................... 12 

5.2.2 Overburden Characterization ...................................................................................................... 12 

5.2.3 Soil Classification for Private Sanitary Servicing ........................................................................... 13 

5.2.4 Bedrock ...................................................................................................................................... 14 

5.2.5 Groundwater .............................................................................................................................. 14 



Hydrogeological Assessment and Terrain Analysis, Corkery Community 
Centre, 3447 Old Almonte Road, Ottawa, ON CCO-21-3339-01 

 

 

ii 

 Contaminant Attenuation ................................................................................................................... 14 

5.3.1 Three-Step Assessment Process .................................................................................................. 14 

5.3.2 Other Discussions ....................................................................................................................... 17 

6.0 RECOMMENDATIONS ............................................................................................................... 17 

 Water Supply ...................................................................................................................................... 17 

 Wastewater Servicing ......................................................................................................................... 18 

7.0 LIMITATIONS ............................................................................................................................ 19 

8.0 REFERENCES .............................................................................................................................. 21 

 

TABLES 

Table 1 Summary of Laboratory Data  

Table 2 Summary of Field Parameters 

FIGURES 

Figure 1 Site Location 

Figure 2 Site Layout  

Figure 3 Surrounding Land Use 

Figure 4 MECP Water Well Information System Summary 

Figure 5 Bedrock Formation 

Figure 6 Surficial Geology 

Figure 7 Test Pit Investigation Layout 

APPENDICES 

Appendix A  Water Level Data and Pumping Test Analysis 

Appendix B Laboratory Certificates of Analysis 

Appendix C Calculations 

Appendix D MECP Water Well Information System Data 

Appendix E Borehole Logs, Test Pit Logs, and Soil Particle Size Distribution Analysis 



Hydrogeological Assessment and Terrain Analysis, Corkery Community 
Centre, 3447 Old Almonte Road, Ottawa, ON CCO-21-3339-01 

 

 

iii 

Appendix F Nitrate Attenuation Calculations 

Appendix G Sewage System Certificate of Completion for Fire Hall and Sewage System 

Renovation Permit for Community Centre 

 

 



Hydrogeological Assessment and Terrain Analysis, Corkery 
Community Centre, 3447 Old Almonte Road, Ottawa, ON CCO-21-3339-01 

 

 

1 

1.0 INTRODUCTION 

McIntosh Perry (‘MP’) was retained by the City of Ottawa (‘the Client’) to conduct a Hydrogeological 

Assessment and Terrain Analysis in support of the City of Ottawa Site Plan Approval (SPA) process for 

the construction of an addition to the Corkery Community Centre, located at 3447 Old Almonte Road, 

Ottawa, Ontario (collectively referred to as ‘the Site’).  

Based on pre-consultation with City of Ottawa personnel, the scope of the hydrogeological 

investigation is to confirm whether an existing well at the Site (which currently serves the Corkery 

Community Centre) has sufficient capacity to serve the proposed addition as well as the existing 

community centre, and to confirm groundwater quality in the existing well. The scope of the septic 

assessment is to demonstrate that the Corkery Community Centre’s existing on-site sewage system 

does not and will not adversely impact the existing on-site well water supply or existing water supply 

wells on surrounding properties as per section 5.2.5 of the City’s Hydrogeological and Terrain Analysis 

Guidelines (March 2021). 

The Site location is shown on Figure 1 – Site Location, and an outline of the Site showing the 

neighbouring properties is presented on Figure 2 – Site Layout. 

This report has been prepared using data collected from an existing water supply well located on-Site 

by Mcintosh Perry staff on February 3, 2022.  

This Hydrogeological Evaluation addresses the following: 

• Well Record search and evaluation; 

• Background hydrogeological evaluation; 

• Oversight of a minimum 6-hour pumping test on-Site; 

• Water level and flow monitoring, field water quality analyses; 

• Sampling and analysis – includes 3 samples analyzed for the ‘Subdivision Supply Suite’ of 

parameters (2 samples at Community Centre on-site (3447 Old Almonte Road) , 1 sample at 

Ottawa Fire Station 84 located immediately west of the Site (3449 Old Almonte Road); and 

• Data Evaluation and Report. 

 Consultation 

The City of Ottawa and McIntosh Perry conducted a pre-application consultation with the City of 

Ottawa on November 18, 2021. The City of Ottawa provided information of what would be required 

for this Hydrogeological Report and Terrain Analysis.  
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2.0 BACKGROUND 

 Site Setting 

The Site is located in the Carp area of the consolidated City of Ottawa, within the geographical township 

of Huntley (Figure 1). The site is zoned as Rural Institutional Sub-Zone 3 (RI3) as per the City of Ottawa 

Zoning By-Law Number 2008-250 sections 223 and 224.  

At the present time, the Site is occupied by the Corkery Community Centre. At the time of investigation, 

on-Site conditions consisted primarily of one building, an outdoor skating rink, a play structure, and 

three soccer fields. Based on a review of aerial photographs (GeoOttawa), it appears that the Site was 

developed between 1991 and 1999. It should be noted that Ontario Parcel data available on public 

provincial online mapping as well as the City of Ottawa’s GeoOttawa GIS online mapping service 

suggest that the property parcel containing the Corkery Community Centre also encompasses Ottawa 

Fire Station 84 even though both facilities have separate entrances on Old Almonte Road as well as 

individual civic addresses. McIntosh Perry’s scope of work for this assignment did not include legal 

surveying to establish property parcel boundaries and as such, this report accounts for both possibilities. 

 Neighbouring Properties and Land Uses 

The Site is bounded by rural residential land to the north, east, south and west, with Old Almonte Road 

to the south, undeveloped forested land to the east/south, and the Ottawa Fire Station 84 to the west. 

The Site has frontage to Old Almonte Road. While MECP Water Well Information System (WWIS) 

records for the area do not provide the detailed locations of most wells, all developments within the 

area are assumed to be privately serviced with wells and on-site sewage systems. 

Figure 3 – MECP Wells Record Summary, presents the MECP Well Tag numbers and approximate well 

locations, where available, for wells within approximately 500 m of the Site. 

 Hydrology 

Topography was reviewed on the Atlas of Canada–Toporama website. Site elevation ranges from 

approximately 156 - 160 metres above sea level (m asl) and is a local high point. Ground surface at the 

Site is relatively flat, with a large portion of the site having a very gentle slope towards the east. 

Surface drainage is interpreted to reflect surface topography and is likely controlled via permeable 

areas and ditches along the roadway. Based on the Ministry of Natural Resources and Forestry 

(MNRF)’s GIS Ontario Flow Assessment Tool, the site represents a triple divide point between three 

local subwatersheds, with a larger portion of site draining to the south and east towards Huntley Creek 

(Carp River), and the remaining portions to the north and east to Corkery Creek (Carp River), and to 

the east towards Cody Creek (Mississippi River). Given this, shallow groundwater flow direction in the 

vicinity of the Site is difficult to infer. 
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The closest large permanent water bodies are the Mississippi River and Carp River, both located 

approximately 10 km from the site to the southwest and northeast of the Site, respectively, at their 

closest points. On regional scale, surface water is likely to flow both to the Mississippi River and Carp 

River given its location at the headwaters of three local sub-watersheds and on the divide of two 

Quaternary Watersheds (i.e., Mississippi River to the west and Carp River to the east).  

 Geology and Hydrogeology 

On-site overburden at the Site is identified by the Ontario Geological Survey (OGS) as a contact 

between coarse-textured glaciomarine deposits consisting of sand, gravel, minor silt and clay, and 

Paleozoic bedrock.  According to notes provided by during the pre-application consultation meeting, 

there are suspected thin soils in the area. This assertion is supported by MECP WWIS records, which 

indicate an average depth to bedrock of approximately 2.2 m below ground surface (bgs) for listed 

wells within 500 m of the Site.  Refer to Section 5.0 for a more detailed discussion regarding surficial 

geology. On-site bedrock is generally characterized as limestone, dolostone, shale, arkose, and 

sandstone from the Ottawa and Simcoe Groups, and the Shadow Lake Formation (OGS 2020), which is 

supported by well records that list the bedrock as either “sandstone” or “limestone,” which is 

commonly interchanged for dolostone in the absence of detailed inspection (MECP 2020). 

Based on available information, shallow groundwater flow direction is difficult to infer as the site is 

located at a triple divide point for three local sub watersheds, each flowing is different directions. 

2.4.1 Recharge and Discharge Areas 

Based on a review of topographic data, geological maps, and Site visits, a larger portion of the central 

and south-eastern portion of the property slopes slightly downwards to the east, towards an unnamed 

creek which is tributary of Huntley Creek, while the northern limits drain north towards Corkery Creek 

and the south-western corner drains west towards Cody Creek. Shallow groundwater and surface 

water flows are therefore expected to vary depending the exact location of the site. Overall, the 

majority of the Site appears to be well drained.  

No bedrock outcrops were observed at the Site, but it is important to consider that the ground was 

snow covered at the time of the visit.  

Due to shallow bedrock in the area, the Site is therefore considered to be a hydrogeologically sensitive 

area. It should be noted that no unacceptable aquifer impacts have been observed by the current level 

of development and exact discharge locations of the on-site sewage systems servicing the Community 

Hall and Fire Station, therefore, it is reasonable to expect that a marginal increase in sewage effluent 

discharge to the Community Centre’s sewage system will not disrupt the existing flow subsurface flow 

patterns on-site. 
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2.4.2 Potential Sources of Contamination 

A windshield survey of the surrounding area was conducted in combination with a site walkthrough 

and review of maps and zoning information. The Site is located in a predominantly rural residential 

area. This does not appear to pose any significant source of contamination to the proposed 

development. No obvious potentially contaminating activities (e.g., fuel outlets, improperly maintained 

bulk fuel storage, salt storage, manure piles, livestock yards, etc.) were observed in the vicinity of the 

Site at the time of inspection. However, it was noted in discussions with the City of Ottawa that a retail 

fuel outlet may have been historically present in the vicinity of the Site, either at the community centre 

property itself or the adjacent fire hall. A review of aerial photographs from the City of Ottawa’s online 

mapping tool did not identify any evidence of a retail fuel outlet based on 1976 and 1999 aerial photos.  

The Site and surrounding properties are not connected to municipal services. As such, there are likely 

private on-site sewage systems at all nearby residences. 

Based on the well construction details outlined in the well record for TW1 (see Well Record 1530802 

in Appendix D), the water bearing zone is 222 ft below ground surface. Based on this depth, and the 

fact that the existing sewage system scheduled to remain unchanged in the location where it has been 

operating and discharging sewage effluent relative to two on-site wells (TW1 and TW2) that are 

scheduled to remain as part of the proposed facility expansion at a site and that is currently operating 

at steady-state with respect to the expected and acceptable anthropogenic impacts to the aquifer from 

the level of development currently present on and around the site that have been present for over a 

decade, it is our opinion that the marginal increase in sewage effluent from the proposed facility 

expansion will not cause undue impacts to the aquifer supply. Additionally, TW1 was constructed with 

extended casing of 44 ft which would greatly reduce any potential surface impacts.

2.4.3 Water Well Record Review 

The MECP’s WWIS database indicated 61 water wells that are located within 500 m of the Site 

boundary. 56 of these wells are listed for domestic purposes. The remaining wells are assumed 

abandoned. The MECP WWIS records are shown on Figure 3, and data are summarized in Appendix D.

All wells were completed in bedrock at final depths ranging from 19.2 – 17.6 m below ground surface 

(bgs). The average depth to bedrock was reported to be 2.15 m bgs. Driller-reported static groundwater 

levels ranged from 0.9 – 35.1 m bgs. 

Driller-reported well yields ranged from 9.0 – 136.4 L/min, generally at or above the recommended 

minimum rate of 13.7 L/min for residential occupancies. 
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3.0 METHODOLOGY – HYDROGEOLOGICAL ASSESSMENT 

McIntosh Perry conducted a hydrogeological investigation at the Site to assess the feasibility of 

servicing the proposed development. The work generally followed the guidance of MECP Procedure D-

5-5: Technical Guideline for Private Wells: Water Supply Assessment and the City of Ottawa’s 

Hydrogeological Guidelines.  

McIntosh Perry tested the existing community/institutional drilled water supply well located at 3447 

Old Almonte Road (Test Well 1, TW1), which is believed to be representative of the hydrogeological 

conditions across the entire Site.  

The MECP water well record for TW1 (1530802) indicates that the total depth of the well is 72.5 m, 

with the pump set at 45.72 m. The well is reportedly completed in limestone with red-green shale and 

sandstone, with water found at 67.7 m and a static water level of 25 m at the time of drilling. The 

record for TW1 is provided in Appendix D. During the pumping test, TW1 was observed to be in good 

condition, with at least 0.6 m of stickup as required by O.Reg. 903.  

The pumping test at TW1 used the existing installed plumbing equipment. It is important to note that 

for the entire duration of the test, the pump cycled on and off, filling the pressure tank, which resulted 

in oscillating water levels.  

A six-hour pumping test was conducted at TW1 by McIntosh Perry staff on February 3, 2022. During 

the entire duration of the test, the well was effectively taken offline and used solely for purposes of 

the pumping test. Water was pumped directly from the test well using the existing domestic water well 

pump, via a hose attached to an outdoor tap. The water discharge was directed away from the building 

and was allowed to flow overland across the Site. Discharging the water onto potentially thin soils did 

not appear to affect flow or drawdown during the pumping test. 

During the testing period, water levels in the well were measured using an electronic water level tape. 

Water quality (pH, temperature, conductivity, turbidity, and total dissolved solids) was also monitored 

and recorded in the field during the test using calibrated instruments (Horiba U-52). Groundwater 

chemistry had stabilized prior to collecting samples of the well water. 

It should be noted that the samples collected at the Site were directly from the outdoor untreated tap. 

Two samples (TW1-1 and TW1-2) were collected for laboratory analysis, one within the first hour of 

the pump test (TW1-1) and the second one within the final hour (TW1-2). An additional sample (‘TW2’) 

was collected at from another drilled well servicing an adjacent facility at 3449 Old Almonte Road, 

Ottawa, ON (Ottawa Fire Station 84). Refer to Appendix D for TW2’s Well Record (Well Record 

1520285). These samples were analyzed for the full suite of parameters list in the City of Ottawa’s 

Guidelines for Hydrogeological Studies. Water samples were also analyzed for benzene, toluene, 

ethylbenzene, and xylenes (BTEX) and petroleum hydrocarbons, fractions 1 through 4 (PHC F1-F4), due 

to the close proximity to the fire station, and anecdotal evidence of a retail fuel outlet in the vicinity.  
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It is important to note that a water sample was not obtained from an additional residential dwelling in 

an inferred downgradient direction.  

Whenever samples were collected from TW1, confirmation of zero chlorine residual was measured 

using disposable test strips. All groundwater samples were collected unfiltered and unchlorinated, 

directly into clean bottles supplied by the analytical laboratories (Paracel Laboratories Ltd., Ottawa, 

ON). The samples were kept on ice and shipped directly to Paracel under strict chain of custody 

procedures. All of the samples were received by the laboratory within 24 hours of collection. 

Paracel is fully accredited by the Standards Council of Canada/Canadian Association for Laboratory 

Accreditation (SCC/CALA) and has accreditation for Ontario Safe Drinking Water Act (OSDWA) testing. 

During the pumping test, water level monitoring consisted of manual readings with an electronic water 

level tape. Drawdown was measured in the pumped well and measurements were made until at least 

95% recovery were achieved, or 24 hours had passed (whichever came first). A data logger could not 

be used due to the risk of damaging down-hole equipment (pump and associated wiring). 

Drawdown and recovery data from the pumping tests were plotted and analyzed using the Cooper-

Jacob solution. The hydraulic conductivity (K, m/s) and transmissivity (T, m2/d) and long-term yield 

(Farvolden and Moell Method) of the aquifer were estimated. Storativity cannot be assessed properly 

without the use of an additional observation well, which was not available at the time of the test.  
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4.0 RESULTS 

A drawdown curve and tabular data from the pumping tests at the Site is available in Appendix A. A 

summary of groundwater quality data and the official Laboratory Certificates of Analysis are available 

in Tables 1 and 2 and Appendix B, respectively. 

 Static Conditions 

Prior to the initiation of pumping, water levels were measured in the well. The static groundwater level 

was recorded at 32.35 m below top of casing (btoc) at the time of the pumping test (t=0). Assigning an 

arbitrary site benchmark of 100.00 m (local) to the top of the casing, the static water elevation in the 

well was 67.65 m above datum (ad). According to the MECP Well Record for TW1 (1530802), the pump 

was set at a depth of 45.72 m, corresponding to an available drawdown of 13.37 m. 

Standing water or evidence of groundwater discharge was not observed at the test well location at the 

time of the pumping test. 

 Pumping Test – TW1 

A pumping test was conducted at TW1 (3447 Old Almonte Road) under the supervision of McIntosh 

Perry on February 3, 2022. Water was pumped directly from the test well using the existing domestic 

water well pump, and one hose attached to the outdoor tap. The water discharge was directed away 

from the building and was allowed to flow overland across the Site. At the time of the pumping test, 

the weather was approximately -6°C and cloudy. 

All water level measurement data are presented in Appendix A. Due to the existing installed plumbing, 

water levels were seen to oscillate throughout the entire duration of the test.  

At 9:40 AM, the outdoor tap was turned on and the flow rate adjusted to approximately 32 L/min from 

the hose. This pumping rate was maintained with minimal variation for the duration of the test (361 

minutes total). 

The groundwater level ranged between 32.21 – 32.752 m btoc, with a maximum drawdown of 0.402 

m observed. Following pump shutoff (361 minutes), drawdown was recorded at 0.02 m within 33.33 

minutes (32.37 btoc, 67.63 m ad), representing approximately 95% recovery.  

4.2.1 Well Yield 

The pumping test undertaken by McIntosh Perry provides a reasonable indication of the yield of the 

Test Well. During this test, approximately 11,372 L of water was pumped from the well; this volume 

exceeds the daily demand for water for a typical 4-BR home (2,250 L) as specified in the Guideline 

Procedure D-5-5 Private Wells: Water Supply Assessment. Since the well will not be used for residential 

purposes, it was also established that the volume pumped exceeded the expected water demand of 
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3,600 L/day which has been established for this assessment based the calculated total daily design 

sanitary sewage flows for the site. 

4.2.2 Transmissivity 

The transmissivity for TW1 was calculated following the Cooper-Jacob method. The calculations for 

Transmissivity are presented in Appendix C. Transmissivity was calculated using the following equation: 

𝑇 =
2.3 𝑄 

4 𝜋𝛥𝑠
 

Where: 

• T is the transmissivity (m2/day) 

• Q is the pumping rate during the pumping test (L/min); and, 

• s is the differential for residual drawdown for one log cycle (m) 

 

Using drawdown and recovery data, respective transmissivities of 301 m2/d and 3375 m2/day were 

calculated using the Cooper-Jacob method. The transmissivity of 301 m2/day calculated from the 

drawdown was used in the calculations as it is the more conservative value. It is noted that recovery 

data are likely more representative of aquifer conditions, as drawdown data were complicated by the 

cycling of TW1’s pressure tank.  

Assuming an aquifer thickness of 59.74 m (corresponding to the interval between the bottom of the 

casing and the bottom of the well), the screened formation of TW1 was calculated to have a hydraulic 

conductivity ranging from 5.8 x 10-5 – 6.5 x 10-4 m/s. 

Storativity (S) could not be calculated as no observation wells were available for measurement at the 

time of the pumping test. 

A summary of the well and hydrogeological properties determined during the testing work at the Site 

are presented in Appendix A. The calculations for Transmissivity are presented in Appendix C. 
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4.2.3 Long Term Yield 

The theoretical long-term safe yield was calculated using both the Farvolden and Moell methods. 

Drawdown data were used, as they are likely more representative of aquifer conditions (see above 

Section 4.2.2). 

Farvolden Equation 

The long-term yield (Q20) was calculated using the following Farvolden equation: 

𝑄20 = 0.68 𝑇 𝐻𝑎 𝑆𝑓  

Where: 

• Q20 is the twenty-year safe yield; 

• T is the transmissivity; 

• Ha is the available water column height (above the pump); and 

• Sf is a safety factor (0.7). 

Based on the Farvolden Method, calculations indicate that a twenty-year safe yield is in the order of 

1332 L/min. This means that TW1 could theoretically sustain continuous pumping for 20 years at this 

rate, which is improbable as with normal water use; the pump will cycle on and off on a much shorter 

time scale, allowing the well to recharge. 

Moell Method 

The Moell Method was also used to calculate the theoretical long-term safe yield for the pumping well. 

The long-term yield (Q20) was calculated using the following Moell equation: 

     (Q20) = (Q Ha Sf) / (s100 + 5 Δs) 

Where: 

• Q20 is the twenty-year safe yield (m3/day); 

• Ha is the available water column height (m); 

• Sf is a safety factor (0.7); 

• s100 is the drawdown at 100 minutes (semi-log long-term graph); 

• Δs is the change in hydraulic head over one log cycle (drawdown vs. log time, see Appendix 

D); and 

• Q is the pumping rate during the pumping test (L/min. 

Using the Moell Method, calculations indicate that a twenty-year safe yield for the well is in the order 

of 763 L/min. 
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Accordingly, McIntosh Perry is of the opinion that the aquifer is capable of supplying water at a flow 

rate which greater than the minimum flow rate of 30 L/min, which assumes that the entire daily water 

demand of 3,600 occurs for a period of 120 minutes per day. 

The calculations for the Farvolden and Moell method are presented in Appendix C. 

4.2.4 Water Quality 

Laboratory Certificates of Analysis for on-site groundwater testing are presented in Appendix B. A 

summary of field and laboratory results from the TW1 is presented in Tables 1 and 2. Samples were 

taken twice during the six-hour pumping test of TW1 on February 2, 2022. Samples were taken directly 

from the outdoor untreated tap into laboratory supplied containers. The pre-test and post-test samples 

at TW1 were labelled ‘-1’ and ‘-2’, respectively. A sample was also taken from an untreated bathroom 

tap at the Fire Station (TW2, 3449 Old Almonte Road), located immediately west of the Site.  

The results of the analytical testing were compared to the Ontario Drinking Water Standards, 

Objectives, and Guidelines (ODWSOG). Based on the analytical results from February 3, 2022 the 

following was noted: 

• Hardness concentration (as CaCO3) for TW1-1 (380 mg/L) and TW1-2 (377 mg/L) is 

considered to be very hard in relation to operational guidelines (OG) of 80-100 mg/L; 

• OWDS aesthetic objectives (AO) guideline for iron (0.3 mg/L) was exceeded in sample TW1-

1 (0.5 mg/l); 

• Organic Nitrogen’s operation guideline (OG) (0.15 mg/L) was exceeded in both TW1-1  (0.17 

mg/L) and TW1-2 (0.18 mg/L) samples; 

• The health warning limit for sodium (20 mg/L) was exceeded in samples TW1-1, TW1-2, and 

TW2.  

Analytical testing indicates that the water quality of TW1 is suitable for potable purposes. 

4.2.5 Water Treatment 

The groundwater quality at the Site, as indicated by analytical data from supply well TW1, is suitable 

for human consumption.  

The hardness in TW1 is considered to be very hard. Water softening is recommended, specifically the 

use of potassium salts (i.e., KCl) is recommended. With the use of sodium-based water softeners, it is 

important to note that sodium concentrations will be elevated; currently the sodium concentration of 

27.3 mg/L exceeds the 20 mg/L benchmark concentration for individuals on a sodium restricted diet. 

Therefore, a potassium salt softener (KCl) is recommended to avoid elevated levels of sodium above 

that reported in Table 1. It should be noted that a review of the manufacturer’s technical data sheet 

provided by the City of Ottawa for the specific UV disinfection unit employed as part of the facility’s 

drinking water system (Hallett model 500 PN, NSF/ANSI 55 Class A) did confirm that the hardness 
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concentration from the supply well (380 mg/L) is within the operating range of that specific UV 

disinfection unit, which lists a maximum operating Hardness concentration of 850 mg/L. 

The Langelier Saturation Index (LSI) and Ryznar Stability Index (RSI) were calculated for TW1 (Appendix 

G). These results indicate that there is limited potential for scale to form on pipes, and that any calcium 

carbonate formation is not likely to form a protective corrosion inhibitor film (LSI=0.96, RSI=6.30). 

Iron exceeds the aesthetic objective (AO) and may cause the staining of plumbing fixtures. Iron is 

readily treated through water softeners or manganese greensand filters. Similar to above with respect 

to the Hardness parameter, a review of the manufacturer’s technical data sheet provided by the City 

of Ottawa for the specific UV disinfection unit employed as part of the facility’s drinking water system 

(Hallett model 500 PN, NSF/ANSI 55 Class A) did confirm that the iron concentration from the supply 

well (0.3 mg/L) is within the operating range of that specific UV disinfection unit, which lists a maximum 

operating iron concentration of 3 mg/L. 

Organic nitrogen exceeds the operation guideline and is associated with odor and taste when chlorine 

disinfection is used. In this case, the exceedance is marginal and will not lead to odor or taste issues 

since it was confirmed that the facility does not employ chlorination was part of the on-site drinking 

water system, but instead employs UV disinfection.  

It should be noted that it is expected that this facility’s drinking water system would be regulated under 

Ontario’s Small Drinking Water Regulation 319/08 (O.Reg. 319/08) as it would likely be considered a 

small municipal non-residential drinking water system (even though it might not be capable of 

supplying water at a rate of more than 2.9 L/s) since it is understood to serve a “public facility” as 

defined in the regulation. Small drinking water systems that are regulated under O.Reg. 319/08 are 

assessed by Public Health inspectors (PHI). Although not currently employed as part of the facility’s 

drinking water system, should future PHI directives with respect to treatment requirements include 

the requirement to provide chloring disinfection, the organic nitrogen operational guideline 

exceedance should be reviewed and discussed by both the PHI and the system’s operator to ensure it 

does not interfere with chlorination or result in taste or/and odour problems. Similarly, should a change 

in UV disinfection unit be required in the future, the hardness and iron operational guideline 

exceedances should be reviewed and discussed by both the PHI and the system’s operator to ensure 

they don’t exceed the manufacturer’s specific operating range for specific UV disinfection unit being 

proposed for use as part of the drinking water system on-site. 

4.2.5.1 Well Protection During Construction 

As the existing water supply well (TW1) is to be retained to service the expanded development, it is 

recommended that measures be taken to protect the well during construction. The well should be 

clearly marked to prevent accidental collisions by construction equipment.  Consideration could be 

given to using a section of large-diameter concrete pipe around the well to protect it. Following 

construction, ground surface must be graded for positive drainage away from the well per the 

requirements of O.Reg. 903.  
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5.0 TERRAIN ANALYSIS 

 Preamble 

EXP completed a Geotechnical Investigation in 2021 where four boreholes (BH-01 through BH-04) and 

three test pits (TP-03, TP-02, and TP-04) were advanced in the area of the proposed addition to the 

Corkery Community Centre (EXP, 2021). Additionally, as a part of this Hydrogeological Assessment and 

Terrain Analysis, McIntosh Perry advanced one test pit on December 22, 2021 (MP-TP1-2021), within 

the contact area of the existing sewage system. See Figure 7 for locations of test pits/boreholes and 

Appendix E for borehole logs and associated grain-size distribution curves.  

The test pits and boreholes mentioned above all detail the depth of overburden and depth to bedrock. 

Various soil samples were collected for soil characterization.    

 General Site Evaluation 

5.2.1 Overburden Depth 

Where boreholes were advanced to refusal, overburden across the site was found to be relatively 

shallow (< 2.1 m), having an average overburden thickness of 1.7 m (EXP, 2021).  

The test pit advanced by McIntosh Perry staff on December 22, 2021 was advanced to a depth of 0.85 

m (refusal was not reached).  

5.2.2 Overburden Characterization 

The soil and groundwater conditions from the test pits and boreholes advanced by EXP and discussed 

in the Geotechnical Investigation report (EXP, 2021), with the borehole logs, test pits logs and Soil 

Particle Size Distribution Analysis included in Appendix E, along with the test pit log for the test pit 

advanced by McIntosh Perry staff as part of the Sewage System assessment on December 22, 2021.  

The logs indicate the subsurface conditions at the specific test pit locations only. Boundaries between 

zones on the logs are often not discrete but transitional and have been interpreted. Subsurface 

conditions described have various degrees of precision based on the frequency of test pits, uniformity 

of subsurface conditions and number of samples collected. Where conditions at locations other than 

at the test pit locations are reported, these are inferred and may vary from the conditions at the test 

pits. 

The soil descriptions in this report are based on tactile observations by McIntosh Perry staff as well as 

Grain Size Distribution curves provided in the EXP Geotechnical Investigation report (EXP, 2021).  
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5.2.2.1 Topsoil 

A layer of topsoil was encountered in all of the test pit and borehole locations; the topsoil had a varying 

thickness between 0.075 m and 0.25 m (EXP, 2021), and 0.10 m in the test pit advanced by McIntosh 

Perry staff.  

5.2.2.2 Silty Sand with Gravel (SM) 

A layer of silty sand with gravel was encountered below the topsoil/granular fill layer in all test pits and 

boreholes with the exception of test pit MP-TP1-2021; the layer had a varying thickness between 0.4m 

and 1.5 m. 

5.2.2.3 Sandy Gravel with Silt, Cobbles and Boulders (GM) 

A layer of sandy gravel with silt, cobble and boulders was encountered below the silty sand with gravel 

layer in BH-01, BH-03, and TP-01 and below the silt gravel with sand layer in MP-TP1-2021; the layer 

had a varying thickness between 0.6 m and 1.3 m. 

5.2.2.4 Silty Gravel with Sand, Cobbles and Boulders (GM) 

A layer of silty gravel with sand, cobbles, and boulders was encountered either below the topsoil or 

below silty sand and gravel in BH-02 and MP-TP1-2021; the layer had a varying thickness between 0.1 

m and 0.3 m. 

5.2.2.5 Silty Sand to Sandy Silt with Gravel (SM-ML) 

A layer of silt sand to sandy silt was encountered below the silty sand and gravel and immediately 

above the refusal depth in BH-04; the layer had a thickness of 0.6 m. 

5.2.3 Soil Classification for Private Sanitary Servicing 

Comparison of the soil classification for the Unified Soil Classification as provided in the Ministry of 

Municipal Affairs and Housing (MMAH) Supplementary Standard SB-6: Time and Soil Descriptions, 

reveals that the two main soils assessed on-site falls within either the following: 

• GM: Silty Gravels, gravel-sand-silt mixtures 

o According to Table 2 of SB-6, the GM group of soils has a coefficient of permeability (K) 

of 10-2 to 10-4 with a percolation time (T) between 4-12 min/cm. Due to the permeable 

to medium permeability nature of the soil type, it is deemed acceptable as native 

receiving soil for Class 4 sewage systems. 

• SM: Silty sands, sand-silt mixtures 

o According to Table 2 of SB-6, the SM group of soils has a coefficient of permeability (K) 

of 10-3  to 10-5 with a percolation time (T) of 8 to 20 min/cm. This soil type has a medium 

to low permeability and is deemed acceptable as native receiving soil for Class 4 

sewage systems. 
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5.2.4 Bedrock 

As previously discussed in Section 2.4, on-site bedrock is generally characterized as limestone, 

dolostone, shale, arkose, and sandstone from the Ottawa and Simcoe Groups, and the Shadow Lake 

Formation (OGS 2020), which is supported by the geotechnical borehole BH-03 (EXP), in addition to 

MECP drinking well records that list the bedrock as either “sandstone” or “limestone,” which is 

commonly interchanged for dolostone in the absence of detailed inspection (OGS 2020). 

5.2.5 Groundwater  

Groundwater was only encountered in the shallow overburden in EXP TP-03 (1.6 m bog) and was 

encountered in the shallow bedrock in the piezometer installed in the BH-03 (2.6 m bog).  

 Contaminant Attenuation 

5.3.1 Three-Step Assessment Process 

As part of the consent development application process, the City of Ottawa requires that a water 

quality impact risk assessment be completed as per MECP requirements. The MECP Procedure D-5-4 

(Technical Guideline for Individual On-site Sewage Systems: Water Quality Impact Risk Assessment) 

outlines the following steps to be completed as part of a septic impact assessment:  

• Step 1 – Lot Size Consideration  

• Step 2 – System Isolation Consideration   

• Step 3 – Contaminant Attenuation Considerations   

The following outlines the results of the sewage system impact assessment as undertaken by McIntosh 

Perry. 

5.3.1.1 Step 1 - Lot Size Consideration 

For the purpose of this investigation, McIntosh Perry considered the land parcels upon which the 

Corkery Community Centre exists (2.60 hectares) and the neighbouring lot with the sports fields (1.16 

hectares) as the site, which together combine to be 3.76 hectares. The site appears to have two 

separate civic addresses (3447 and 3449 Old Almonte Road). Please see Figure 2 for layout of the two 

adjacent parcels that are considered to form the subject site.  

As part of the terrain assessment for this site, McIntosh Perry established an equivalent total daily 

sewage flow loading rate to the 1,000 L/day/ha of domestic waste, similarly than what is used for 

residential developments. As the subject site is approximately 3.76 ha and assuming the equivalent of 

domestic strength waste will be generated for the existing fire hall and proposed expanded community 

centre, a total daily sewage flow loading rate of 3,760 L/day was calculated based on spatial area to 

adequately permit development of the Site. 
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The existing fire hall’s sewage system is calculated as having a capacity of approximate 1,200 L/day 

based on a review of the available information in sewage system permit Certificate of Completion No. 

09-509 (Appendix G), with McIntosh Perry cursory field observations supporting the information 

contained in the Certificate of Completion. Additionally, the proposed expanded community centre will 

be associated with a daily sewage system flow of 3,600 L/day, for a total site-wide daily sewage flow 

of 4,800 L/day. Accordingly, McIntosh Perry considered that this total daily sewage flow was not 

insufficient for the scale of proposed development on the subject site, a therefore a review of Step 2 – 

System Isolation Consideration was undertaken. 

5.3.1.2 Step 2 - System Isolation Consideration 

As previously outlined, the existing lot is considered too small for lot size consideration; therefore, 

McIntosh Perry assessed whether System Isolation Considerations were applicable. If it can be 

demonstrated that the sewage system effluent is hydrogeologically isolated from the existing or 

potential drinking water supply aquifer, then the risk to groundwater is considered to be low. The 

system isolation argument applies to lands that extend up to 500 metres from the Site. 

Based on a review of available geological information and mapping, in conjunction with site 

observations made during the Terrain Analysis and background information review, overburden depth 

on-site is shallow (< 2.1m). The Site is therefore determined not to be hydrogeologically isolated and, 

as such, the consideration for system isolation of sewage system effluent from the groundwater supply 

aquifer is not applicable to this site. 

5.3.1.3 Step 3 – Contaminant Attenuation Considerations 

Since neither lot size nor system isolation considerations apply to the proposed project, a predictive 

nitrate-nitrogen attenuation assessment was undertaken to determine if sufficient attenuation of 

nitrate-nitrogen could be achieved on the subject site. 

The Thorthwaite Water Balance method, in conjunction with local climatic data available from 

Environment Canada for Ottawa’s MacDonald-Cartier International Airport YOW (Site Climate ID: 

6106000), was used to estimate the net potential infiltration for the subject site. 

As previously discussed, for the purpose of the calculations, both 3447 and 3449 Old Almonte Road 

properties combined were used for contaminant attenuation considerations as both are owned by the 

City of Ottawa.   

As indicated previously, the information contained in the 2009 sewage system Certificate of 

Completion No. 09-505 (Appendix G) obtained via a file search with the Ottawa Sewage System Office 

for the property at 3449 Old Almonte Road, which services the Fire Station, suggest it was designed for 

a total daily sewage flow of 1,200 L/day. In coordination with the City of Ottawa’s project team for the 

Community Centre expansion project, it was established that a total daily sewage flow of 3,600 L/day 

would be appropriate for the Community Centre after the expansion based on occupancy for the 
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facility equivalent to 450 people in an assembly hall with no food service, 180 people in public parks 

with access to toilets only, or 100 people in an assembly hall with food service provided. Combining 

the total daily sewage flow for both the fire hall and the expanded Community Centre, a site-wide 

sewage flow of 4,800 L/day was carried forward for this assessment. 

The nitrate concentration at the site boundaries was calculated using the following information (refer 

to Appendix A for more information): 

• A water surplus (Ws) value of 333.88 mm/yr was calculated based on 1981-2010 Climate 

Normal data for Ottawa’s MacDonald-Cartier International Airport (YOW) (Site Climate ID: 

6106000); 

• An infiltration factor (If) of 0.600 was calculated as per Table 2 of MECP's document titled 

"MOEE Hydrogeological Technical Requirements for Land Development Applications," dated 

April 1995. The factors used to calculate the Infiltration Factor (If) and the associated rationale 

for selection are presented below:  

o A topographic factor of 0.20 was used as the land can be considered relatively flat or 

‘rolling land’.  

o A soil factor of 0.30 was used due to the silty sand with gravel and silty gravel with 

sand encountered in the overburden throughout the site (EXP, 2021). 

o A cover factor of 0.10 was used for Cultivated Land (0.1) as the majority of the site is 

expected to remain as cultivated land/mowed grass. 

• Available infiltration (I) was calculated by multiplying the water surplus (Ws) by the infiltration 

factor (If). This yielded an infiltration value of 0.200 m/yr. 

• The infiltration area (A) was determined to be 3.2218 ha (32,217.82 m2) or 85.7% of the site, 

once adjustments were made for the approximately 5,364 m2 of hard-surfaced areas present 

on-site (i.e., parking/driving surfaces, roofs, and play structure). 

• The dilution water (Dw) available was calculated as 6454.06 m3/yr (17,682.35 L/day) by 

multiplying the infiltration area (A) with the available infiltration (I). 

• Based on the samples collected from both Test Well 1 (3447 Old Almonte Road) and Test Well 

2 (3449 Old Almonte Road), a background nitrate concentration (Cb) of 1.4 mg/L was used. 

Note that this background nitrate concentration is expected to be conservative as it would 

already incorporate any of the existing steady-state anthropogenic impacts that the fire hall 

and existing portions of the community centre may have on the nitrate concentrations in the 

local groundwater supply since both of these facilities have been in operation for extended 

periods of time (i.e. over 20 years or approximately since ~1999) during which they would have 

been discharging sewage effluent to site’s subsurface via Class 4 sewage systems. 

• The site-wide sewage system daily flow (Qe) was set at 4,800 L/day, at a concentration ((Ce) of 

40 mg/L since the effluent is generally expected to be from domestic origins based on the type 

of facility being serviced. 
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Based on the above-noted information, the average nitrate concentration at the downgradient 

property boundary (Cw) would of be 9.94 mg/L, which is below the maximum boundary nitrate 

concentration of 10 mg/L.  

5.3.2 Other Discussions 

The above-noted analysis is considered very conservative as it assumes that the full sewage system 

impacts of both the existing Fire Hall and existing Community Centre are not already accounted for in 

the background nitrate concentrations. In practice, sewage flow from the Fire Hall is not expected to 

change as part of this project and the additional flow associated Community Centre expansion is 

expected to be relatively minimal when compared to the baseline conditions at the Community Centre 

for the previous 20 years (i.e. since ~1999).  

In addition, it has been discussed in this report that empirical water quality data from the on-site wells 

that the combination of the properly constructed partially-raised leaching bed and drilled wells (all of 

which are proposed to remain to service as part of the expansion), in conjunction with the local surficial 

geology and bedrock conditions, are sufficient to protect the local aquifer from unacceptable impact 

even though the site is considered hydrogeologically sensitive. 

Calculations for the predictive nitrate attenuation are presented in Appendix F. 

6.0 RECOMMENDATIONS 

 Water Supply 

Well Yield 

• Well yields in the order of 32 L/min appear to be sustainable based on the pumping test data 

and calculations performed.  

Water Quality and Treatment 

• No maximum acceptable concentration (MAC) was exceeded in TW1. All applicable health 

related standards at the present time. 

• If water softening is desired, the use of potassium salts (i.e., KCl) is recommended. 

• It is noted that the warning level for sodium (20 mg/L) was exceeded in all samples collected 

as part of this investigation. As such, it is recommended that the Client notify the local 

Medical Officer of Health of the sodium exceeding the health-related warning limit. 

• MP recommends that the Owner contact Ottawa Public Health regarding the organic 

nitrogen exceedance to review and discuss with the Public Health Inspector and the system’s 

operator. 

• It is expected that this facility’s drinking water system is regulated under Ontario’s Small 

Drinking Water Regulation 319/08 (O.Reg. 319/08) as a small municipal non-residential 
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drinking water system serving a “public facility”. Should the local Public Health inspector 

(PHI) have issued a directive with respect to treatment requirements that include the 

requirement to provide disinfection, the organic nitrogen operation guideline exceedance 

should be reviewed and discussed by both the PHI and the system’s operator to ensure it 

does not interfere with chlorination should it be required or already used as part of the 

existing drinking water system on-site. 

 

 Wastewater Servicing 

Private Sewage Systems 

• The capacity of the existing sewage system servicing the community centre is approximately 

3,600 L/day. This was determined to be sufficient for the proposed expansion of the 

community centre and would translate to equivalent occupancy limits of the facility of 450 

people in an assembly hall with no food service, 180 people in public parks with access to 

toilets only, or 100 people in an assembly hall with food service provided.  

• The existing on-site sewage system components appear to be constructed in conformance 

with applicable stipulations as per applicable Ontario Regulations and sufficiently sized to 

accommodate the expanded community centre. 

• The result of the impact assessment related to the on-site sewage systems indicate that the 

proposed community centre expansion will not cause unacceptable off-site impacts. 

• Any septic systems must be constructed with all appropriate setbacks, treatment units and 

stipulations as per applicable Ontario Building Code requirements. 

• Septic systems for the lot must be constructed down-gradient of the lot’s supply well. 

Site Servicing Layout 

• Proposed development on the subject site is expected to remain as is due to sufficient 

capacity of the existing well and sewage system servicing the community centre to 

accommodate the flows associated with the proposed expansion.  
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7.0 LIMITATIONS 

This report has been prepared and the work referred to in this report has been undertaken by McIntosh 

Perry Consulting Engineers Ltd. for the applicants and the regulatory authority. It is intended for the 

sole and exclusive use of the applicants, their affiliated companies and partners and their respective 

insurers, agents, employees, advisors, and reviewers. The report may not be relied upon by any other 

person or entity without the express written consent (Reliance Letter) of McIntosh Perry Consulting 

Engineers Ltd. 

Any use which a third party makes of this report, or any reliance on decisions made based on it, without 

a reliance letter are the responsibility of such third parties.  McIntosh Perry Consulting Engineers Ltd. 

accept no responsibility for damages, if any, suffered by any third party as a result of decisions made 

or actions based on this report.   

The investigation undertaken by McIntosh Perry Consulting Engineers Ltd. with respect to this report 

and any conclusions or recommendations made in this report reflect McIntosh Perry Consulting 

Engineers Ltd. judgment based on the Site conditions observed at the time of the site inspection on 

the date(s) set out in this report and on information available at the time of the preparation of this 

report.   

This report has been prepared for specific application to this Site and it is based, in part, upon visual 

observation of the Site, subsurface investigation at discrete locations and depths, and specific analysis 

of specific chemical parameters and materials during a specific time interval, all as described in this 

report.  Unless otherwise stated, the findings cannot be extended to previous or future Site conditions, 

portions of the Site which were unavailable for direct investigation, subsurface locations which were 

not investigated directly, or chemical parameters, materials or analysis which were not addressed.  

Substances other than those addressed by the investigation described in this report may exist within 

the Site, substances addressed by the investigation may exist in areas of the Site not investigated and 

concentrations of substances addressed which are different than those reported may exist in areas 

other than the locations from which samples were taken. 

If site conditions or applicable standards change or if any additional information becomes available at 

a future date, modifications to the findings, conclusions and recommendations in this report may be 

necessary. 

We trust that this information is satisfactory for your present requirements.  Should you have any 

questions or require additional information, please do not hesitate to contact the undersigned. 
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Table 1

Summary of Laboratory Results

3447 Old Almonte Road, Ottawa ON

Corkery Community Centre

Sample ID TW1-01 TW1-02 TW2

Sample Date

Location

Parameter:

E. Coli CFU/100 mL 1 0 MAC ND (1) ND (1) ND (1)

Fecal Coliforms CFU/100 mL 1 - - ND (1) ND (1) ND (1)

Total Coliforms CFU/100 mL 10 0 MAC ND (1) ND (1) ND (1)

Heterotrophic Plate Count CFU/mL 10 - - - - 810

Alkalinity, total mg/L 5 500 OG 280 279 310

Ammonia as N mg/L 0.01 - 0.03 0.02 0.05

Dissolved Organic Carbon mg/L 0.5 5 AO ND (0.5) 1.1 0.6

Colour ACU 2 5 AO ND (2) 2 ND (2)

Conductivity uS/cm 5 - 834 809 900

Hardness mg/L 100 - OG 380 377 32.2

Organic Nitrogen (calculated) mg/L 0.15 OG 0.17 0.18 0.050

pH pH Units 0.1 - 7.9 7.9 9.1

Phenolics mg/L 0.001 - ND (0.001) ND (0.001) ND (0.001)

Total Dissolved Solids mg/L 10 500 AO 424 452 498

Sulphide mg/L 0.02 0.05 AO ND (0.02) ND (0.02) ND (0.02)

Tannin & Lignin mg/L 0.1 - ND (0.1) ND (0.1) ND (0.1)

Total Kjeldahl Nitrogen mg/L 0.1 - 0.2 0.200 0.1

Turbidity NTU 0.1 5 AO 3.2 1.9 0.3

Chloride mg/L 1 250 AO 70 70 70

Fluoride mg/L 0.1 1.5 MAC 0.2 0.2 0.3

Nitrate as N mg/L 0.1 10 MAC 1.4 1.4 1.1

Nitrite as N mg/L 0.05 1 MAC ND (0.05) ND (0.05) ND (0.05)

Sulphate mg/L 0.02 - 40 37 35

Aluminum mg/L 0.001 0.1 AO ND (0.001) ND (0.001) -

Antimony mg/L 0.0005 0.006 MAC ND (0.0005) ND (0.0005) -

Arsenic mg/L 0.001 0.01 MAC ND (0.001) ND (0.001) -

Barium mg/L 0.001 1 MAC 0.077 0.077 -

Beryllium mg/L 0.0005 ND (0.0005) ND (0.0005) -

Boron mg/L 0.01 5 MAC 0.07 0.07 -

Cadmium mg/L 0.0001 0.005 MAC ND (0.0001) ND (0.0001) -

Calcium mg/L 0.1 109 108 0.932

Chromium mg/L 0.001 0.05 MAC ND (0.001) ND (0.001) -

Cobalt mg/L 0.0005 0.0007 ND (0.0005) -

Copper mg/L 0.0005 1 AO 0.0006 0.0007 -

Iron mg/L 0.1 0.3 AO 0.5 0.3 ND (0.1)

Lead mg/L 0.0001 0.01 MAC 0.0001 ND (0.0001) -

Magnesium mg/L 0.2 26.2 26.3 7.26

Manganese mg/L 0.005 0.05 AO 0.043 0.020 ND (0.005)

Molybdenum mg/L 0.0005 ND (0.0005) ND (0.0005) -

Nickel mg/L 0.001 0.003 0.002 -

Potassium mg/L 0.1 2.5 2.5 ND (0.1)

Selenium mg/L 0.001 0.05 MAC ND (0.001) ND (0.001) -

Silver mg/L 0.0001 ND (0.0001) ND (0.0001) -

Sodium mg/L 0.2 20 MAC 30.6 27.3 171

Strontium mg/L 0.01 3.08 2.64 -

Thallium mg/L 0.001 ND (0.001) ND (0.001) -

Tin mg/L 0.01 ND (0.01) ND (0.01) -

Titanium mg/L 0.005 ND (0.005) ND (0.005) -

Tungsten mg/L 0.01 ND (0.01) ND (0.01) -
Uranium mg/L 0.0001 0.02 MAC 0.0005 0.0005 -
Vanadium mg/L 0.0005 ND (0.0005) ND (0.0005) -

Zinc mg/L 0.005 5 AO 0.007 ND (0.005) -

Benzene mg/L 0.0005 0.001 MAC ND (0.0005) ND (0.0005) ND (0.0005)

Ethylbenzene mg/L 0.0005 0.14 MAC ND (0.0005) ND (0.0005) ND (0.0005)

Toluene mg/L 0.0005 0.06 MAC ND (0.0005) ND (0.0005) ND (0.0005)

m/p-Xylene mg/L 0.0005 ND (0.0005) ND (0.0005) ND (0.0005)

o-Xylene mg/L 0.0005 ND (0.0005) ND (0.0005) ND (0.0005)

Xylenes, total mg/L 0.0005 0.09 MAC ND (0.0005) ND (0.0005) ND (0.0005)

F1 PHCs (C6-C10) mg/L 0.025 ND (0.0250) ND (0.0250) ND (0.0250)

F2 PHCs (C10-C16) mg/L 0.1 ND (0.1) ND (0.1) ND (0.1)

F3 PHCs (C16-C34) mg/L 0.1 ND (0.1) ND (0.1) ND (0.1)

F4 PHCs (C34-C50) mg/L 0.1 ND (0.1) ND (0.1) ND (0.1)

Notes:

1050 Exceeds Ontario Drinking Water Standards, Objectives, and Guidelines

MDL Method Detection Limit

AO Aesthetic Objective

MAC Maximum Allowable Concentration (Health-Related Parameter)

OG Operational Guideline

ND Non detectable (below MDL)

mg/L Milligrams per litre

TCU True Colour Units

uS/cm Microsemens per centimeter

NTU Nephelometric Turbidity Units

CFU/100 mL Number of bacteria-forming colonies per 100 mL

Petroleum Hydrocarbons (PHCs)

ODWSOG
Ontario Drinking Water Standards, Objectives, and Guidelines (MOECC, 2003 rev. 2006; PIBs 

4449e01)

Detection limits were elevated due to excessive turbidity in samples

Limit TypeUnits ODWSOGMDL

*

03-Feb-22

Volatile Organic Compounds (VOC)

Microbiological Parameters

General Inorganics

Anions

Metals

3447 Old Almonte Road

3449 Old 

Almonte Road 

(Fire Station)

McIntosh Perry Consulting Engineers Ltd. Lab Data



Table 2
Summary of Field Parameters

3447 Old Almonte Road, Ottawa ON
Corkery Community Centre

Pumping Test at: Date:

Time Elapsed Turbidity pH Conductivity Temperature TDS Flow Rate
(min) (NTU) (ms/cm) (oC) (g/L) (L/min)

Pump On
16 14.7 7.03 0.967 10.38 0.619 33
27 19.9 7.73 0.909 8.63 0.581
40 16.2 7.47 0.899 8.15 0.575
50 11.4 7.49 0.893 7.74 0.571
60 7.7 7.41 0.901 7.8 0.577

120 5.5 7.64 0.892 7.56 0.571
180 4.9 7.88 0.885 8.25 0.566
240 5.2 7.89 0.88 8.25 0.564 31
300 3.6 8.09 0.873 8.52 0.558
360 3.2 8.21 0.862 8.66 0.551

NOTES:

min Minutes
NTU Nephelometric Turbidity Units
(ms/cm) Millisiemens per centimeter
(oC) Degrees celsius
g/L Grams per litre
L/min Litres per minute

Notes: Flow rate measured with bucket and stopwatch

Corkery Community Centre   03-Feb-22

McIntosh Perry Consulting Engineers Ltd. Field Data
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APPENDIX A: WATER LEVEL DATA AND PUMPING TEST ANALYSIS 

  



TOC Elevation (assumed) 100 m AD (Above Datum)
Static Water Level 32.35 m BTOC
Static Water Elevation 67.65 m AD (Above Datum)
95% Recovery 32.3695 m BTOC

67.6305 m AD (Above Datum)

Elapsed 
Time 

(minutes)

Elapsed Time 
(Recovery)

T/T'
Water 

Level (m 
BTOC)

Water 
Level (m 
Datum)

Drawdown (m) Notes

0 32.35 67.65 0
1.7 32.72 67.28 0.37

2.52 32.72 67.28 0.37
3.4 32.7 67.3 0.35

6.02 32.72 67.28 0.37
6.88 32.72 67.28 0.37
8.63 32.72 67.28 0.37
9.5 32.72 67.28 0.37
10 32.36 67.64 0.01

10.42 32.7 67.3 0.35
10.9 32.37 67.63 0.02
11.5 32.37 67.63 0.02

11.75 32.36 67.64 0.01
12.13 32.74 67.26 0.39
12.6 32.36 67.64 0.01

13.02 32.74 67.26 0.39
13.48 32.36 67.64 0.01
13.97 32.71 67.29 0.36
14.35 32.36 67.64 0.01
14.75 32.74 67.26 0.39
15.22 32.36 67.64 0.01
15.62 32.7 67.3 0.35
16.5 32.73 67.27 0.38

16.97 32.36 67.64 0.01
17.92 32.37 67.63 0.02
18.23 32.7 67.3 0.35
18.67 32.38 67.62 0.03
19.05 32.73 67.27 0.38
19.52 32.36 67.64 0.01
19.92 32.72 67.28 0.37
22.5 32.73 67.27 0.38

25.17 32.71 67.29 0.36
29.52 32.73 67.27 0.38
44.53 32.725 67.275 0.375
45.03 32.364 67.636 0.014
47.77 32.359 67.641 0.009
48.17 32.716 67.284 0.366
66.13 32.36 67.64 0.01
68.13 32.7 67.3 0.35
91.45 32.726 67.274 0.376
91.95 32.366 67.634 0.016

124.12 32.7 67.3 0.35
124.58 32.37 67.63 0.02

125 32.7 67.3 0.35
125.38 32.375 67.625 0.025
183.22 32.37 67.63 0.02
184.38 32.375 67.625 0.025
187.5 32.74 67.26 0.39

187.85 32.375 67.625 0.025
241.97 32.74 67.26 0.39
243.17 32.752 67.248 0.402

300 32.38 67.62 0.03
300.83 32.75 67.25 0.4
360.47 32.385 67.615 0.035
361.47 0.47 769.0851 32.38 67.62 0.03 Pump off at 361 min

362 1 362 32.377 67.623 0.027
363.23 2.23 162.8834 32.377 67.623 0.027
364.07 3.07 118.5896 32.375 67.625 0.025
365.17 4.17 87.57074 32.375 67.625 0.025

366 5 73.2 32.375 67.625 0.025
367 6 61.16667 32.375 67.625 0.025
368 7 52.57143 32.38 67.62 0.03

369.33 8.33 44.33733 32.38 67.62 0.03
370 9 41.11111 32.38 67.62 0.03
381 20 19.05 32.379 67.621 0.029

394.33 33.33 11.83108 32.37 67.63 0.02

Summary of Water Level Data
Pumping Test  - TW1 February 3, 2022
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HYDROGEOLOGICAL ASSESSMENT AND TERRAIN 
ANALYSIS, CORKERY COMMUNITY CENTRE, 3447 
OLD ALMONTE ROAD, OTTAWA, ON 

 

APPENDIX B: LABORATORY CERTIFICATES OF ANALYSIS 



www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Dan Arnott

Carp, ON K0A 1L0

115 Walgreen Rd.

McIntosh Perry Consulting Eng. (Carp)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2206415

Order Date: 3-Feb-2022 

    Report Date: 10-Feb-2022 

Client PO:  

Custody:    41250 

Project: CC0-21-3339-01

2206415-01 Fire Stn

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 8

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 4-Feb-22 4-Feb-22Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 7-Feb-22 7-Feb-22Ammonia, as N

EPA 300.1 - IC 4-Feb-22 4-Feb-22Anions

EPA 624 - P&T GC-MS 7-Feb-22 7-Feb-22BTEX by P&T GC-MS

SM2120 - Spectrophotometric 4-Feb-22 4-Feb-22Colour

EPA 9050A- probe @25 °C 4-Feb-22 4-Feb-22Conductivity

MOE E3247B - Combustion IR, filtration 9-Feb-22 9-Feb-22Dissolved Organic Carbon

MOE E3407 3-Feb-22 3-Feb-22E. coli

SM 9222D 3-Feb-22 3-Feb-22Fecal Coliform

SM 9215C 3-Feb-22 3-Feb-22Heterotrophic Plate Count

EPA 200.8 - ICP-MS 4-Feb-22 7-Feb-22Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 4-Feb-22 4-Feb-22pH

CWS Tier 1 - P&T GC-FID 7-Feb-22 7-Feb-22PHC F1

CWS Tier 1 - GC-FID, extraction 7-Feb-22 7-Feb-22PHCs F2 to F4

EPA 420.2 - Auto Colour, 4AAP 4-Feb-22 7-Feb-22Phenolics

Hardness as CaCO3 4-Feb-22 7-Feb-22Hardness

SM 4500SE - Colourimetric 3-Feb-22 3-Feb-22Sulphide

SM 5550B - Colourimetric 7-Feb-22 7-Feb-22Tannin/Lignin

MOE E3407 3-Feb-22 3-Feb-22Total Coliform

SM 2540C - gravimetric, filtration 7-Feb-22 8-Feb-22Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 4-Feb-22 4-Feb-22Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 4-Feb-22 4-Feb-22Turbidity

Page 2 of 8



 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Client ID: Fire Stn - - -

Sample Date: ---03-Feb-22 09:00

2206415-01 - - -Sample ID:

MDL/Units Water - - -

Microbiological Parameters

E. coli ---ND1 CFU/100mL

Fecal Coliforms ---ND1 CFU/100mL

Total Coliforms ---ND1 CFU/100mL

Heterotrophic Plate Count ---81010 CFU/mL

General Inorganics

Alkalinity, total ---3105 mg/L

Ammonia as N ---0.050.01 mg/L

Dissolved Organic Carbon ---0.60.5 mg/L

Colour ---<22 TCU

Conductivity ---9005 uS/cm

Hardness ---32.2 mg/L

pH ---9.10.1 pH Units

Phenolics ---<0.0010.001 mg/L

Total Dissolved Solids ---49810 mg/L

Sulphide ---<0.020.02 mg/L

Tannin & Lignin ---<0.10.1 mg/L

Total Kjeldahl Nitrogen ---0.10.1 mg/L

Turbidity ---0.30.1 NTU

Anions

Chloride ---701 mg/L

Fluoride ---0.30.1 mg/L

Nitrate as N ---1.10.1 mg/L

Nitrite as N ---<0.050.05 mg/L

Sulphate ---351 mg/L

Metals

Calcium ---932100 ug/L

Iron ---<100100 ug/L

Magnesium ---7260200 ug/L

Manganese ---<55 ug/L

Potassium ---<100100 ug/L

Sodium ---171000200 ug/L

Volatiles

Benzene ---<0.50.5 ug/L

Ethylbenzene ---<0.50.5 ug/L

Toluene ---<0.50.5 ug/L
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 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Client ID: Fire Stn - - -

Sample Date: ---03-Feb-22 09:00

2206415-01 - - -Sample ID:

MDL/Units Water - - -

m,p-Xylenes ---<0.50.5 ug/L

o-Xylene ---<0.50.5 ug/L

Xylenes, total ---<0.50.5 ug/L

Toluene-d8 Surrogate 103% - - -

Hydrocarbons

F1 PHCs (C6-C10) ---<2525 ug/L

F2 PHCs (C10-C16) ---<100100 ug/L

F3 PHCs (C16-C34) ---<100100 ug/L

F4 PHCs (C34-C50) ---<100100 ug/L
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 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Hydrocarbons

F1 PHCs (C6-C10) ND 25 ug/L

F2 PHCs (C10-C16) ND 100 ug/L

F3 PHCs (C16-C34) ND 100 ug/L

F4 PHCs (C34-C50) ND 100 ug/L

Metals

Calcium ND 100 ug/L

Iron ND 100 ug/L

Magnesium ND 200 ug/L

Manganese ND 5 ug/L

Potassium ND 100 ug/L

Sodium ND 200 ug/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Heterotrophic Plate Count ND 10 CFU/mL

Volatiles

Benzene ND 0.5 ug/L

Ethylbenzene ND 0.5 ug/L

Toluene ND 0.5 ug/L

m,p-Xylenes ND 0.5 ug/L

o-Xylene ND 0.5 ug/L

Xylenes, total ND 0.5 ug/L

Surrogate: Toluene-d8 83.7 105 50-140ug/L
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 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 69.1 1 mg/L 69.7 100.9

Fluoride 0.26 0.1 mg/L 0.28 106.9

Nitrate as N 1.14 0.1 mg/L 1.14 100.2

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 34.7 1 mg/L 35.1 101.0

General Inorganics

Alkalinity, total 306 5 mg/L 310 141.1

Ammonia as N 0.019 0.01 mg/L 0.021 187.2

Dissolved Organic Carbon 2.9 0.5 mg/L 3.3 3713.9

Colour ND 2 TCU ND 12NC

Conductivity 898 5 uS/cm 900 50.3

pH 9.1 0.1 pH Units 9.1 3.30.1

Phenolics ND 0.001 mg/L 0.001 10NC

Total Dissolved Solids 242 10 mg/L 230 105.1

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen 8.78 0.4 mg/L 9.22 164.9

Turbidity 0.3 0.1 NTU 0.3 107.4

Hydrocarbons

F1 PHCs (C6-C10) ND 25 ug/L ND 30NC

Metals

Calcium 34000 100 ug/L 35000 203.1

Iron ND 100 ug/L ND 20NC

Magnesium 8790 200 ug/L 8690 201.1

Manganese ND 5 ug/L ND 20NC

Potassium 1620 100 ug/L 1680 203.8

Sodium 15700 200 ug/L 16300 203.4

Microbiological Parameters

E. coli ND 1 CFU/100mL ND 30NC

Fecal Coliforms ND 1 CFU/100mL ND 30NC

Total Coliforms ND 1 CFU/100mL ND 30NC

Heterotrophic Plate Count 770 10 CFU/mL 810 305.0

Volatiles

Benzene ND 0.5 ug/L ND 30NC

Ethylbenzene ND 0.5 ug/L ND 30NC

Toluene ND 0.5 ug/L ND 30NC

m,p-Xylenes ND 0.5 ug/L ND 30NC

o-Xylene ND 0.5 ug/L ND 30NC

Surrogate: Toluene-d8 81.8 ug/L 102 50-140
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 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 78.9 69.7 92.0 77-123mg/L1

Fluoride 1.13 0.28 84.9 79-121mg/L0.1

Nitrate as N 2.16 1.14 102 79-120mg/L0.1

Nitrite as N 1.01 ND 101 84-117mg/L0.05

Sulphate 44.0 35.1 89.0 74-126mg/L1

General Inorganics

Ammonia as N 0.278 0.021 103 81-124mg/L0.01

Dissolved Organic Carbon 14.0 3.3 106 60-133mg/L0.5

Phenolics 0.028 0.001 109 67-133mg/L0.001

Total Dissolved Solids 114 ND 114 75-125mg/L10

Sulphide 0.52 ND 104 79-115mg/L0.02

Tannin & Lignin 0.9 ND 94.7 71-113mg/L0.1

Total Kjeldahl Nitrogen 1.85 ND 92.7 81-126mg/L0.1

Hydrocarbons

F1 PHCs (C6-C10) 1650 ND 82.3 68-117ug/L25

F2 PHCs (C10-C16) 1060 ND 66.1 60-140ug/L100

F3 PHCs (C16-C34) 2550 ND 65.0 60-140ug/L100

F4 PHCs (C34-C50) 1690 ND 68.1 60-140ug/L100

Metals

Calcium 8950 ND 89.5 80-120ug/L100

Iron 2300 ND 89.5 80-120ug/L100

Magnesium 16600 8690 79.4 80-120 QM-07ug/L200

Manganese 47.1 ND 90.0 80-120ug/L5

Potassium 11100 1680 94.4 80-120ug/L100

Sodium 8980 ND 89.8 80-120ug/L200

Volatiles

Benzene 32.4 ND 81.0 60-130ug/L0.5

Ethylbenzene 40.9 ND 102 60-130ug/L0.5

Toluene 39.0 ND 97.4 60-130ug/L0.5

m,p-Xylenes 79.8 ND 99.8 60-130ug/L0.5

o-Xylene 39.7 ND 99.3 60-130ug/L0.5

Surrogate: Toluene-d8 79.1 98.8 50-140ug/L
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 Order #: 2206415

Project Description: CC0-21-3339-01

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 3-Feb-2022 

Client PO:  

McIntosh Perry Consulting Eng. (Carp)

Qualifer Notes:

Login Qualifers :

Container and COC sample IDs don't match - PHC, Voc bottles read: "Fire Stn", COC reads: "Fire Hall." 

Applies to samples:  Fire Stn

Sample - Filtered and preserved by Paracel upon receipt at the laboratory - Metals 125ml subsampled from 

General bottle.

 

Applies to samples:  Fire Stn

Sample Qualifers :

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 

laboratory.  All prescribed quality criteria identified in the method has been met.

- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

- When reported, data for F4G has been processed using a silica gel cleanup.
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www.paracellabs.com

1-800-749-1947

Ottawa, ON, K1G 4J8

300 - 2319 St. Laurent Blvd

Attn: Monica Black

Carp, ON K0A 1L0

115 Walgreen Rd.

McIntosh Perry Consulting Eng. (Carp)

Certificate of Analysis

This Certificate of Analysis contains analytical data applicable to the following samples as submitted:

Paracel ID Client ID

 Order #: 2206476

Order Date: 4-Feb-2022 

    Report Date: 10-Feb-2022 

Client PO: Corkery Community Centre 

Custody:    14958 

Project: 21-3339

2206476-01 TW1-1

2206476-02 TW1-2

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for 

this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.

Approved By:

Page 1 of 11

Lab Supervisor

Mark Foto, M.Sc.



 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

EPA 310.1 - Titration to pH 4.5 4-Feb-22 4-Feb-22Alkalinity, total to pH 4.5

EPA 351.2 - Auto Colour 7-Feb-22 7-Feb-22Ammonia, as N

EPA 300.1 - IC 4-Feb-22 4-Feb-22Anions

EPA 624 - P&T GC-MS 9-Feb-22 9-Feb-22BTEX by P&T GC-MS

SM2120 - Spectrophotometric 4-Feb-22 4-Feb-22Colour

EPA 9050A- probe @25 °C 4-Feb-22 4-Feb-22Conductivity

MOE E3247B - Combustion IR, filtration 9-Feb-22 9-Feb-22Dissolved Organic Carbon

MOE E3407 4-Feb-22 4-Feb-22E. coli

SM 9222D 4-Feb-22 4-Feb-22Fecal Coliform

EPA 200.8 - ICP-MS 7-Feb-22 7-Feb-22Metals, ICP-MS

EPA 150.1 - pH probe @25 °C 4-Feb-22 4-Feb-22pH

CWS Tier 1 - P&T GC-FID 9-Feb-22 9-Feb-22PHC F1

CWS Tier 1 - GC-FID, extraction 9-Feb-22 9-Feb-22PHCs F2 to F4

EPA 420.2 - Auto Colour, 4AAP 7-Feb-22 8-Feb-22Phenolics

Hardness as CaCO3 7-Feb-22 7-Feb-22Hardness

SM 4500SE - Colourimetric 9-Feb-22 10-Feb-22Sulphide

SM 5550B - Colourimetric 7-Feb-22 7-Feb-22Tannin/Lignin

MOE E3407 4-Feb-22 4-Feb-22Total Coliform

SM 2540C - gravimetric, filtration 8-Feb-22 9-Feb-22Total Dissolved Solids

EPA 351.2 - Auto Colour, digestion 7-Feb-22 8-Feb-22Total Kjeldahl Nitrogen

SM 2130B - Turbidity meter 4-Feb-22 4-Feb-22Turbidity
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Client ID: TW1-1 TW1-2 - -

Sample Date: --03-Feb-22 15:1003-Feb-22 10:40

2206476-01 2206476-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Microbiological Parameters

E. coli --NDND1 CFU/100mL

Fecal Coliforms --NDND1 CFU/100mL

Total Coliforms --NDND1 CFU/100mL

General Inorganics

Alkalinity, total --2792805 mg/L

Ammonia as N --0.020.030.01 mg/L

Dissolved Organic Carbon --1.1<0.50.5 mg/L

Colour --2<22 TCU

Conductivity --8098345 uS/cm

Hardness --377380 mg/L

pH --7.97.90.1 pH Units

Phenolics --<0.001<0.0010.001 mg/L

Total Dissolved Solids --45242410 mg/L

Sulphide --<0.02<0.020.02 mg/L

Tannin & Lignin --<0.1<0.10.1 mg/L

Total Kjeldahl Nitrogen --0.20.20.1 mg/L

Turbidity --1.93.20.1 NTU

Anions

Chloride --70701 mg/L

Fluoride --0.20.20.1 mg/L

Nitrate as N --1.41.40.1 mg/L

Nitrite as N --<0.05<0.050.05 mg/L

Sulphate --37401 mg/L

Metals

Aluminum --<0.001<0.0010.001 mg/L

Antimony --<0.0005<0.00050.0005 mg/L

Arsenic --<0.001<0.0010.001 mg/L

Barium --0.0770.0770.001 mg/L

Beryllium --<0.0005<0.00050.0005 mg/L

Boron --0.070.070.01 mg/L

Cadmium --<0.0001<0.00010.0001 mg/L

Calcium --1081090.1 mg/L

Chromium --<0.001<0.0010.001 mg/L

Cobalt --<0.00050.00070.0005 mg/L

Copper --0.00070.00060.0005 mg/L
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Client ID: TW1-1 TW1-2 - -

Sample Date: --03-Feb-22 15:1003-Feb-22 10:40

2206476-01 2206476-02 - -Sample ID:

MDL/Units Drinking Water Drinking Water - -

Iron --0.30.50.1 mg/L

Lead --<0.00010.00010.0001 mg/L

Magnesium --26.326.20.2 mg/L

Manganese --0.0200.0430.005 mg/L

Molybdenum --<0.0005<0.00050.0005 mg/L

Nickel --0.0020.0030.001 mg/L

Potassium --2.52.50.1 mg/L

Selenium --<0.001<0.0010.001 mg/L

Silver --<0.0001<0.00010.0001 mg/L

Sodium --27.330.60.2 mg/L

Strontium --2.643.080.01 mg/L

Thallium --<0.001<0.0010.001 mg/L

Tin --<0.01<0.010.01 mg/L

Titanium --<0.005<0.0050.005 mg/L

Tungsten --<0.01<0.010.01 mg/L

Uranium --0.00050.00050.0001 mg/L

Vanadium --<0.0005<0.00050.0005 mg/L

Zinc --<0.0050.0070.005 mg/L

Volatiles

Benzene --<0.0005<0.00050.0005 mg/L

Ethylbenzene --<0.0005<0.00050.0005 mg/L

Toluene --<0.0005<0.00050.0005 mg/L

m,p-Xylenes --<0.0005<0.00050.0005 mg/L

o-Xylene --<0.0005<0.00050.0005 mg/L

Xylenes, total --<0.0005<0.00050.0005 mg/L

Toluene-d8 Surrogate 105% 105% - -

Hydrocarbons

F1 PHCs (C6-C10) --<0.0250<0.02500.0250 mg/L

F2 PHCs (C10-C16) --<0.1<0.10.1 mg/L

F3 PHCs (C16-C34) --<0.1<0.10.1 mg/L

F4 PHCs (C34-C50) --<0.1<0.10.1 mg/L
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride ND 1 mg/L

Fluoride ND 0.1 mg/L

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L

Sulphate ND 1 mg/L

General Inorganics

Alkalinity, total ND 5 mg/L

Ammonia as N ND 0.01 mg/L

Dissolved Organic Carbon ND 0.5 mg/L

Colour ND 2 TCU

Conductivity ND 5 uS/cm

Phenolics ND 0.001 mg/L

Total Dissolved Solids ND 10 mg/L

Sulphide ND 0.02 mg/L

Tannin & Lignin ND 0.1 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

Turbidity ND 0.1 NTU

Hydrocarbons

F1 PHCs (C6-C10) ND 0.0250 mg/L

Metals

Aluminum ND 0.001 mg/L

Antimony ND 0.0005 mg/L

Arsenic ND 0.001 mg/L

Barium ND 0.001 mg/L

Beryllium ND 0.0005 mg/L

Boron ND 0.01 mg/L

Cadmium ND 0.0001 mg/L

Calcium ND 0.1 mg/L

Chromium ND 0.001 mg/L

Cobalt ND 0.0005 mg/L

Copper ND 0.0005 mg/L

Iron ND 0.1 mg/L

Lead ND 0.0001 mg/L

Magnesium ND 0.2 mg/L

Manganese ND 0.005 mg/L

Molybdenum ND 0.0005 mg/L

Nickel ND 0.001 mg/L

Potassium ND 0.1 mg/L

Selenium ND 0.001 mg/L

Silver ND 0.0001 mg/L

Sodium ND 0.2 mg/L

Strontium ND 0.01 mg/L

Thallium ND 0.001 mg/L

Tin ND 0.01 mg/L

Titanium ND 0.005 mg/L

Tungsten ND 0.01 mg/L

Uranium ND 0.0001 mg/L

Vanadium ND 0.0005 mg/L

Zinc ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100mL

Fecal Coliforms ND 1 CFU/100mL

Total Coliforms ND 1 CFU/100mL

Volatiles

Benzene ND 0.0005 mg/L

Ethylbenzene ND 0.0005 mg/L

Toluene ND 0.0005 mg/L
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Blank

 Analyte Result
Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

m,p-Xylenes ND 0.0005 mg/L

o-Xylene ND 0.0005 mg/L

Xylenes, total ND 0.0005 mg/L

Surrogate: Toluene-d8 0.0848 106 50-140mg/L
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Anions

Chloride 4.32 1 mg/L 4.38 101.3

Fluoride 0.83 0.1 mg/L 0.83 100.4

Nitrate as N 0.21 0.1 mg/L 0.21 101.4

Nitrite as N ND 0.05 mg/L ND 10NC

Sulphate 24.4 1 mg/L 24.3 100.3

General Inorganics

Alkalinity, total 278 5 mg/L 280 140.7

Ammonia as N 0.332 0.01 mg/L 0.334 17.70.5

Dissolved Organic Carbon ND 0.5 mg/L ND 37NC

Colour ND 2 TCU ND 12NC

Conductivity 829 5 uS/cm 834 50.6

pH 7.9 0.1 pH Units 7.9 3.30.3

Phenolics ND 0.001 mg/L ND 10NC

Total Dissolved Solids 98.0 10 mg/L 92.0 106.3

Sulphide ND 0.02 mg/L ND 10NC

Tannin & Lignin ND 0.1 mg/L ND 11NC

Total Kjeldahl Nitrogen 0.49 0.1 mg/L 0.55 1611.4

Turbidity 15.7 0.1 NTU 15.7 100.0

Hydrocarbons

F1 PHCs (C6-C10) ND 0.0250 mg/L ND 30NC

Metals

Aluminum 0.099 0.001 mg/L 0.098 201.8

Antimony ND 0.0005 mg/L ND 20NC

Arsenic ND 0.001 mg/L ND 20NC

Barium 0.011 0.001 mg/L 0.011 200.3

Beryllium ND 0.0005 mg/L ND 20NC

Boron ND 0.01 mg/L ND 20NC

Cadmium ND 0.0001 mg/L ND 20NC

Calcium 7.3 0.1 mg/L 7.4 201.2

Chromium ND 0.001 mg/L ND 20NC

Cobalt ND 0.0005 mg/L ND 20NC

Copper 0.0572 0.0005 mg/L 0.0574 200.3

Iron ND 0.1 mg/L ND 20NC

Lead 0.0002 0.0001 mg/L 0.0002 201.8

Magnesium 1.7 0.2 mg/L 1.7 203.2

Manganese ND 0.005 mg/L ND 20NC

Molybdenum ND 0.0005 mg/L ND 20NC

Nickel ND 0.001 mg/L ND 20NC

Potassium 0.6 0.1 mg/L 0.6 202.9

Selenium ND 0.001 mg/L ND 20NC

Silver 0.0003 0.0001 mg/L 0.0003 20NC

Sodium 15.3 0.2 mg/L 15.9 203.9

Thallium ND 0.001 mg/L ND 20NC

Tin ND 0.01 mg/L ND 20NC

Titanium ND 0.005 mg/L ND 50NC

Tungsten ND 0.01 mg/L ND 20NC

Uranium ND 0.0001 mg/L ND 20NC

Vanadium ND 0.0005 mg/L ND 20NC

Zinc ND 0.005 mg/L 0.005 20NC

Microbiological Parameters

E. coli ND 1 CFU/100mL ND 30NC

Fecal Coliforms ND 1 CFU/100mL ND 30NC

Total Coliforms ND 1 CFU/100mL ND 30NC

Volatiles

Benzene ND 0.0005 mg/L ND 30NC
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Duplicate

 Analyte Result

Reporting

Limit Units
Source

Result %REC

%REC

Limit RPD
RPD

Limit Notes 

Ethylbenzene ND 0.0005 mg/L ND 30NC

Toluene ND 0.0005 mg/L ND 30NC

m,p-Xylenes ND 0.0005 mg/L ND 30NC

o-Xylene ND 0.0005 mg/L ND 30NC

Surrogate: Toluene-d8 0.0834 mg/L 104 50-140
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Anions

Chloride 14.1 4.38 97.3 77-123mg/L1

Fluoride 1.73 0.83 89.3 79-121mg/L0.1

Nitrate as N 1.37 0.21 116 79-120mg/L0.1

Nitrite as N 0.876 ND 87.6 84-117mg/L0.05

Sulphate 34.0 24.3 97.0 74-126mg/L1

General Inorganics

Ammonia as N 0.592 0.334 103 81-124mg/L0.01

Dissolved Organic Carbon 12.4 ND 124 60-133mg/L0.5

Phenolics 0.028 ND 110 67-133mg/L0.001

Total Dissolved Solids 104 ND 104 75-125mg/L10

Sulphide 0.51 ND 102 79-115mg/L0.02

Tannin & Lignin 1.0 ND 96.8 71-113mg/L0.1

Total Kjeldahl Nitrogen 2.46 0.55 95.7 81-126mg/L0.1

Hydrocarbons

F1 PHCs (C6-C10) 1.62 ND 81.1 68-117mg/L0.0250

Metals

Aluminum 43.3 ND 86.6 80-120mg/L0.001

Antimony 46.1 0.0126 92.3 80-120mg/L0.0005

Arsenic 45.3 0.162 90.3 80-120mg/L0.001

Barium 53.1 10.8 84.7 80-120mg/L0.001

Beryllium 40.9 0.0096 81.8 80-120mg/L0.0005

Boron 40.3 3.86 72.8 80-120 QM-07mg/L0.01

Cadmium 44.8 0.0101 89.7 80-120mg/L0.0001

Calcium 15400 7370 80.4 80-120mg/L0.1

Chromium 43.6 0.120 87.0 80-120mg/L0.001

Cobalt 43.7 0.0198 87.5 80-120mg/L0.0005

Copper 96.2 57.4 77.5 80-120 QM-07mg/L0.0005

Iron 2170 11.0 86.3 80-120mg/L0.1

Lead 40.5 0.189 80.6 80-120mg/L0.0001

Magnesium 10700 1750 89.9 80-120mg/L0.2

Manganese 45.5 1.80 87.5 80-120mg/L0.005

Molybdenum 41.2 0.175 82.1 80-120mg/L0.0005

Nickel 43.5 0.483 86.0 80-120mg/L0.001

Potassium 9640 624 90.1 80-120mg/L0.1

Selenium 42.6 0.022 85.2 80-120mg/L0.001

Silver 43.8 0.261 87.1 80-120mg/L0.0001

Sodium 23700 15900 77.5 80-120 QM-07mg/L0.2

Thallium 43.9 0.006 87.7 80-120mg/L0.001

Tin 42.0 0.12 83.7 80-120mg/L0.01

Titanium 47.6 ND 95.1 70-130mg/L0.005

Tungsten 44.3 0.04 88.5 80-120mg/L0.01

Uranium 42.1 0.0060 84.2 80-120mg/L0.0001

Vanadium 44.1 0.0918 88.1 80-120mg/L0.0005

Zinc 48.0 5.05 85.9 80-120mg/L0.005

Volatiles

Benzene 0.0353 ND 88.3 60-130mg/L0.0005

Ethylbenzene 0.0376 ND 94.0 60-130mg/L0.0005
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Method Quality Control: Spike

 Analyte Result
Reporting

Limit Units
Source

Result
%REC

%REC

Limit
RPD

RPD

Limit Notes 

Toluene 0.0391 ND 97.8 60-130mg/L0.0005

m,p-Xylenes 0.0748 ND 93.5 60-130mg/L0.0005

o-Xylene 0.0376 ND 93.9 60-130mg/L0.0005

Surrogate: Toluene-d8 0.0809 101 50-140mg/L
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 Order #: 2206476

Project Description: 21-3339

Certificate of Analysis

Client:

Report Date: 10-Feb-2022

Order Date: 4-Feb-2022 

Client PO:  Corkery Community Centre

McIntosh Perry Consulting Eng. (Carp)

Qualifer Notes:

Login Qualifers :

Container(s) - Labeled improperly/insufficient information - Sample time on bottles read: "AM", COC reads 

"10:40".

 

Applies to samples:  TW1-1

Container(s) - Labeled improperly/insufficient information - Sample time on bottles read: "PM". COC reads: 

"15:10".

 

Applies to samples:  TW1-2

Sample Qualifers :

 QC Qualifers :

The spike recovery was outside acceptance limits for the MS and/or MSD.  The batch was accepted based on 

other acceptable QC.

QM-07 :

Sample Data Revisions

None

Work Order Revisions / Comments:

None

Other Report Notes:

MDL: Method Detection Limit

n/a: not applicable

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.

RPD: Relative percent difference.

ND: Not Detected

NC: Not Calculated

CCME PHC additional information:  

- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the 

laboratory.  All prescribed quality criteria identified in the method has been met.

- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.

- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons. 

- When reported, data for F4G has been processed using a silica gel cleanup.
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HYDROGEOLOGICAL ASSESSMENT AND TERRAIN 
ANALYSIS, CORKERY COMMUNITY CENTRE, 3447 
OLD ALMONTE ROAD, OTTAWA, ON 

 

APPENDIX C: CALCULATIONS 

  



Cooper-Jacob Analysis - Calculations

Pumping Rate
12 min 33 L/min
16 min 31 L/min

AVERAGE 32.0 L/min

Transmissivity

T is the transmissivity (m2/day)
Q is the pumping rate during the pumping test (L/min); and,
Δs is the differential for residual drawdown for one log cycle (m)

Well @ Corkery Community Centre (Drawdown)
T= 2.3 Q / 4π ΔS Q = 32 L/min
T= 2.3 (46.08 m3/day)/4π (0.028 m) Q=((32 L/min)/(1000L))*(60 min)(24 hour)
T= 301.4 m2/day 46.08 m3/day

0.003488019 m2/s
Δs = 0.028m

Well @ Corkery Community Centre (Recovery)
T= 2.3 Q / 4π ΔS Q = 32 L/min
T= 2.3 (46.08 m3/day)/4π (0.0025 m) Q=((32 L/min)/(1000L))*(60 min)(24 hour)
T= 3375.3 m2/day 46.08 m3/day

0.039065817 m2/s
Δs =0.0025m

Farvolden

Q20= 0.68 T Ha Sf

Ha= the available water column height (m)
Sf= safety factor
T= Transmissivity (m2/day)

T= 301.4 m2/day Drawdown
T= 3375.3 m2/day Recovery

Well @ Corkery Community Centre (drawdown) Safety Factor 0.7
Q20= 0.68 (301.4 m2/day)(13.37 m)(0.7)

Rec'd Pump Setting (pump at 150 ft) 45.72 m
Q20= 1917.922242 m3/day static WL 32.35 m
Q20= 1917922.242 L/day Ha (avail. head)= 13.37 m
Q20= 1331.890446 L/min

Moell

Q20 = (Q Ha Sf) / (s100  + 5 Δs)

Q= the pumping rate (m3/day)
Ha= the available water column height (m)
Sf= safety factor
s100= the drawdown at 100 minutes (semi-log long-term graph)
Δs= the change in hydraulic head over one log cycle (drawdown vs. long time)

Well @ 999 Matheson (drawdown) Q= 46.08 m3/day
Ha= 13.37 m

Q20= ((46.08 m3/day)(13.37 m)(0.7))/(0.38 m + 5(0.028 m) Safety Factor 0.7
Q20= 1098.758522 m3/day s100 0.38
Q20= 1098758.522 L/day Δs 0.0025
Q20= 763.0267516 L/min

Hydraulic Conductivity
b = aquifer thickness b= 42 ft of pipe
T = transmissivity open hole until 238 ft
K = hydraulic conductivity total = 196 ft

59.74 m
K=T/b
K= 5.84E-05 m/s Drawdown

6.54E-04 m/s Recovery

Comments: Aquifer thickness of X m corresponds to open hole in bedrock below casing
(casing to X m BGS, WL at X mBTOC and end of hole at X)



 

HYDROGEOLOGICAL ASSESSMENT AND TERRAIN 
ANALYSIS, CORKERY COMMUNITY CENTRE, 3447 
OLD ALMONTE ROAD, OTTAWA, ON 

 

APPENDIX D: MECP WATER WELL INFORMATION SYSTEM DATA 

 



COMMUNITY CENTRE WELL
(TW1 at 3447 Old Almonte Rd)



FIRE HALL (TW2
at 3449 Old

Almonte Rd)



WELL_ID COMPLETED WELL DEPTH (m) STATIC WATER LEVEL (m) DEPTH TO BEDROCK (m) FINAL STATUS USE1 GEOLOGY FORMATION_TOP_DEPTH FORMATION_END_DEPTH UNITS OF MEASUREMENT
1513333 12-Jul-73 32 3.7 0.9144 Water Supply Domestic LIMESTONE,, 80 100 ft
1513333 12-Jul-73 32 3.7 0.9144 Water Supply Domestic SAND,GRAVEL, 0 3 ft
1513333 12-Jul-73 32 3.7 0.9144 Water Supply Domestic LIMESTONE,, 65 80 ft
1513333 12-Jul-73 32 3.7 0.9144 Water Supply Domestic LIMESTONE,, 3 65 ft
1513333 12-Jul-73 32 3.7 0.9144 Water Supply Domestic LIMESTONE,, 100 105 ft
1513502 03-Aug-73 41.1 27.4 1.8288 Water Supply Domestic GRAVEL,SAND, 0 6 ft
1513502 03-Aug-73 41.1 27.4 1.8288 Water Supply Domestic LIMESTONE,, 6 24 ft
1513502 03-Aug-73 41.1 27.4 1.8288 Water Supply Domestic LIMESTONE,, 24 53 ft
1513502 03-Aug-73 41.1 27.4 1.8288 Water Supply Domestic LIMESTONE,, 53 135 ft
1515273 06-Aug-75 45.7 24.4 2.1336 Water Supply Domestic SANDSTONE,SAND,LAYERED 7 16 ft
1515273 06-Aug-75 45.7 24.4 2.1336 Water Supply Domestic LIMESTONE,DENSE, 16 128 ft
1515273 06-Aug-75 45.7 24.4 2.1336 Water Supply Domestic LIMESTONE,SAND,LAYERED 128 150 ft
1515273 06-Aug-75 45.7 24.4 2.1336 Water Supply Domestic SAND,STONES,LOOSE 0 7 ft
1515274 11-Aug-75 39.6 21.3 0.9144 Water Supply Domestic SAND,STONES,LOOSE 0 3 ft
1515274 11-Aug-75 39.6 21.3 0.9144 Water Supply Domestic LIMESTONE,DENSE, 9 114 ft
1515274 11-Aug-75 39.6 21.3 0.9144 Water Supply Domestic LIMESTONE,SAND,LAYERED 114 130 ft
1515274 11-Aug-75 39.6 21.3 0.9144 Water Supply Domestic SANDSTONE,LAYERED, 3 9 ft
1514296 04-Jul-74 53.3 18.9 2.7432 Water Supply Domestic SAND,, 0 9 ft
1514296 04-Jul-74 53.3 18.9 2.7432 Water Supply Domestic LIMESTONE,, 9 175 ft
1514297 04-Jul-74 42.1 27.4 1.524 Water Supply Domestic CLAY,, 0 5 ft
1514297 04-Jul-74 42.1 27.4 1.524 Water Supply Domestic LIMESTONE,, 5 138 ft
1514298 02-Jul-74 71.9 27.4 0.6096 Water Supply Domestic LIMESTONE,, 2 236 ft
1514298 02-Jul-74 71.9 27.4 0.6096 Water Supply Domestic SAND,, 0 2 ft
1514299 03-Jul-74 48.2 21 1.524 Water Supply Domestic SAND,, 0 5 ft
1514299 03-Jul-74 48.2 21 1.524 Water Supply Domestic LIMESTONE,, 5 158 ft
1514300 03-Jul-74 47.2 19.8 1.2192 Water Supply Domestic SAND,, 0 4 ft
1514300 03-Jul-74 47.2 19.8 1.2192 Water Supply Domestic LIMESTONE,, 4 155 ft
1514301 03-Jul-74 34.7 20.7 1.2192 Water Supply Domestic FILL,, 0 4 ft
1514301 03-Jul-74 34.7 20.7 1.2192 Water Supply Domestic LIMESTONE,, 4 114 ft
1514302 05-Jul-74 47.2 20.1 2.4384 Water Supply Domestic FILL,, 0 8 ft
1514302 05-Jul-74 47.2 20.1 2.4384 Water Supply Domestic LIMESTONE,, 8 155 ft
1514303 05-Jul-74 28.7 18.6 1.8288 Water Supply Domestic FILL,, 0 6 ft
1514303 05-Jul-74 28.7 18.6 1.8288 Water Supply Domestic LIMESTONE,, 6 94 ft
1514409 10-Oct-74 45.1 15.2 1.542 Water Supply Domestic GRAVEL,, 0 5 ft
1514409 10-Oct-74 45.1 15.2 1.542 Water Supply Domestic LIMESTONE,, 5 148 ft
1515929 17-May-77 41.1 26.8 2.1336 Water Supply Domestic LIMESTONE,, 7 130 ft
1515929 17-May-77 41.1 26.8 2.1336 Water Supply Domestic LIMESTONE,, 130 135 ft
1515929 17-May-77 41.1 26.8 2.1336 Water Supply Domestic SAND,GRAVEL,BOULDERS 0 7 ft
1516427 09-Aug-77 22.3 16.2 2.1336 Water Supply Domestic LIMESTONE,, 7 65 ft
1516427 09-Aug-77 22.3 16.2 2.1336 Water Supply Domestic SANDSTONE,, 65 73 ft
1516427 09-Aug-77 22.3 16.2 2.1336 Water Supply Domestic SAND,, 0 7 ft
1517091 20-Aug-79 25.9 7.6 1.2336 Water Supply Domestic SAND,, 0 4 ft
1517091 20-Aug-79 25.9 7.6 1.2336 Water Supply Domestic LIMESTONE,, 4 85 ft
1517168 14-Sep-79 27.7 6.1 2.4384 Water Supply Domestic SAND,GRAVEL, 0 8 ft
1517168 14-Sep-79 27.7 6.1 2.4384 Water Supply Domestic LIMESTONE,, 8 91 ft
1517304 10-Apr-80 29 9.1 2.7432 Water Supply Domestic SAND,, 0 9 ft
1517304 10-Apr-80 29 9.1 2.7432 Water Supply Domestic LIMESTONE,, 9 95 ft
1517305 14-May-80 39.3 25.9 0.6144 Water Supply Domestic LIMESTONE,, 3 129 ft
1517305 14-May-80 39.3 25.9 0.6144 Water Supply Domestic SAND,, 0 3 ft
1517359 30-Sep-80 34.7 13.7 2.1336 Water Supply Domestic GRAVEL,, 0 7 ft
1517359 30-Sep-80 34.7 13.7 2.1336 Water Supply Domestic LIMESTONE,, 7 114 ft
1517360 22-Oct-80 36.9 0.9 0 Water Supply Domestic LIMESTONE,, 0 121 ft
1517362 13-Aug-80 37.8 27.4 1.524 Water Supply Domestic SAND,, 0 5 ft
1517362 13-Aug-80 37.8 27.4 1.524 Water Supply Domestic LIMESTONE,, 5 124 ft
1518647 03-Aug-83 45.7 9.1 0 Water Supply Domestic LIMESTONE,, 0 25 ft
1518647 03-Aug-83 45.7 9.1 0 Water Supply Domestic LIMESTONE,, 25 110 ft
1518647 03-Aug-83 45.7 9.1 0 Water Supply Domestic LIMESTONE,, 110 150 ft
1519078 12-Jul-84 59.4 12.2 1.8288 Water Supply Domestic SAND,STONES,LOOSE 0 6 ft

1519078 12-Jul-84 59.4 12.2 1.8288 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 188 195 ft

1519078 12-Jul-84 59.4 12.2 1.8288 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 6 188 ft

1519709 23-May-85 43 27.1 0.9144 Water Supply Domestic SHALE,, 139 141 ft
1519709 23-May-85 43 27.1 0.9144 Water Supply Domestic TOPSOIL,SAND,STONES 0 3 ft
1519709 23-May-85 43 27.1 0.9144 Water Supply Domestic LIMESTONE,, 3 139 ft
1520026 12-Jun-85 19.2 7.6 1.2192 Water Supply Domestic GRAVEL,, 0 4 ft
1520026 12-Jun-85 19.2 7.6 1.2192 Water Supply Domestic LIMESTONE,, 4 63 ft
1520285 18-Nov-85 45.7 35.1 1.8288 Water Supply Domestic SAND,GRAVEL, 0 6 ft
1520285 18-Nov-85 45.7 35.1 1.8288 Water Supply Domestic SHALE,, 6 10 ft

1520285 18-Nov-85 45.7 35.1 1.8288 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 10 150 ft

1520403 27-Nov-85 32 9.4 1.2192 Water Supply Domestic FILL,PACKED, 0 4 ft

1520403 27-Nov-85 32 9.4 1.2192 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 8 105 ft

1520403 27-Nov-85 32 9.4 1.2192 Water Supply Domestic LIMESTONE,SOFT,FRACTURED 4 8 ft
1520545 14-May-86 34.1 2.4 0.6096 Water Supply Domestic LIMESTONE,, 2 83 ft
1520545 14-May-86 34.1 2.4 0.6096 Water Supply Domestic SHALE,SANDSTONE, 83 91 ft
1520545 14-May-86 34.1 2.4 0.6096 Water Supply Domestic TOPSOIL,, 0 2 ft



1520545 14-May-86 34.1 2.4 0.6096 Water Supply Domestic LIMESTONE,, 91 112 ft
1520546 30-Apr-86 27.7 4.9 0.6096 Test Hole Domestic TOPSOIL,SAND, 0 2 ft
1520546 30-Apr-86 27.7 4.9 0.6096 Test Hole Domestic LIMESTONE,SHALE,TOPSOIL 2 84 ft
1520546 30-Apr-86 27.7 4.9 0.6096 Test Hole Domestic SHALE,SANDSTONE, 84 91 ft
1520547 19-Mar-86 62.8 21.3 0.6096 Test Hole Domestic TOPSOIL,SAND, 0 2 ft
1520547 19-Mar-86 62.8 21.3 0.6096 Test Hole Domestic LIMESTONE,SHALE, 2 177 ft
1520547 19-Mar-86 62.8 21.3 0.6096 Test Hole Domestic SHALE,SANDSTONE, 177 206 ft
1520548 05-Feb-86 33.5 4.3 4.572 Test Hole Domestic GRAVEL,SAND, 0 10 ft
1520548 05-Feb-86 33.5 4.3 4.572 Test Hole Domestic CLAY,, 10 15 ft
1520548 05-Feb-86 33.5 4.3 4.572 Test Hole Domestic LIMESTONE,SHALE, 15 110 ft
1520549 22-Jan-86 45.7 0.9 0.6096 Water Supply Domestic GRAVEL,TOPSOIL,SANDY 0 2 ft
1520549 22-Jan-86 45.7 0.9 0.6096 Water Supply Domestic LIMESTONE,, 6 150 ft
1520549 22-Jan-86 45.7 0.9 0.6096 Water Supply Domestic SHALE,, 2 6 ft
1520802 25-Mar-86 50.3 19.8 0.9144 Water Supply Domestic CLAY,THICK, 0 3 ft

1520802 25-Mar-86 50.3 19.8 0.9144 Water Supply Domestic
LIMESTONE,MEDIUM-
GRAINED,HARD

3 165 ft

1521442 02-Jun-87 56.4 18.3 0.9144 Water Supply Domestic CLAY,, 0 3 ft
1521442 02-Jun-87 56.4 18.3 0.9144 Water Supply Domestic SANDSTONE,, 3 185 ft

1522756 14-Oct-88 43.6 25.9 2.1336 Water Supply Domestic LIMESTONE,SHALE,SANDSTONE 13 143 ft

1522756 14-Oct-88 43.6 25.9 2.1336 Water Supply Domestic SHALE,FRACTURED,FRACTURED 7 13 ft

1522756 14-Oct-88 43.6 25.9 2.1336 Water Supply Domestic CLAY,SANDY,STONES 0 7 ft

1523205 12-Oct-88 44.2 3.3528 Water Supply Domestic LIMESTONE,LIMESTONE,LAYERED 128 145 ft

1523205 12-Oct-88 44.2 3.3528 Water Supply Domestic SAND,BOULDERS,FILL 0 5 ft
1523205 12-Oct-88 44.2 3.3528 Water Supply Domestic MUCK,PACKED, 5 7 ft
1523205 12-Oct-88 44.2 3.3528 Water Supply Domestic SAND,GRAVEL,CLAY 7 11 ft

1523205 12-Oct-88 44.2 3.3528 Water Supply Domestic LIMESTONE,LIMESTONE,LAYERED 11 128 ft

1523217 26-May-88 39.6 2.1 0.3048 Water Supply Domestic
LIMESTONE,LIMESTONE,MEDIUM-
GRAINED

1 130 ft

1523217 26-May-88 39.6 2.1 0.3048 Water Supply Domestic SAND,LOOSE, 0 1 ft
1523624 28-Jul-89 61 3.3528 Water Supply Not Used SAND,CLAY,PACKED 0 11 ft

1523624 28-Jul-89 61 3.3528 Water Supply Not Used LIMESTONE,MEDIUM-GRAINED, 11 165 ft

1523624 28-Jul-89 61 3.3528 Water Supply Not Used LIMESTONE,SANDSTONE,LAYERED 165 200 ft

1523628 27-Jul-89 45.7 11 2.7432 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 40 150 ft

1523628 27-Jul-89 45.7 11 2.7432 Water Supply Domestic SAND,PACKED, 0 3 ft
1523628 27-Jul-89 45.7 11 2.7432 Water Supply Domestic LIMESTONE,SOFT, 9 40 ft
1523628 27-Jul-89 45.7 11 2.7432 Water Supply Domestic SAND,CLAY,PACKED 3 9 ft
1524493 14-May-90 22.9 2.1336 Water Supply Domestic CLAY,SAND,PACKED 0 7 ft
1524493 14-May-90 22.9 2.1336 Water Supply Domestic HARDPAN,STONES,PACKED 7 13 ft

1524493 14-May-90 22.9 2.1336 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 13 75 ft

1524686 01-Aug-90 45.7 1.524 Water Supply Domestic SAND,FILL,LOOSE 0 5 ft

1524686 01-Aug-90 45.7 1.524 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 5 130 ft

1524686 01-Aug-90 45.7 1.524 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 130 138 ft

1524686 01-Aug-90 45.7 1.524 Water Supply Domestic LIMESTONE,MEDIUM-GRAINED, 138 150 ft

1525380 12-Mar-91 38.1 6.1 3.048 Water Supply Domestic CLAY,SANDY, 0 10 ft
1525380 12-Mar-91 38.1 6.1 3.048 Water Supply Domestic LIMESTONE,, 10 125 ft
1525851 12-Jul-91 47.5 29.9 0 Water Supply Domestic LIMESTONE,SHALE, 0 156 ft
1526076 16-Nov-91 22.9 2.4 0 Water Supply Domestic CLAY,STONES,HARDPAN 0 4 ft

1526076 16-Nov-91 22.9 2.4 0 Water Supply Domestic
LIMESTONE,MEDIUM-
GRAINED,HARD

4 75 ft

1527635 19-Aug-93 45.7 28 1.524 Water Supply Domestic SAND,GRAVEL,STONES 0 5 ft
1527635 19-Aug-93 45.7 28 1.524 Water Supply Domestic SHALE,SANDSTONE, 90 150 ft
1527635 19-Aug-93 45.7 28 1.524 Water Supply Domestic LIMESTONE,SHALE, 5 90 ft
1529766 11-Nov-97 51.8 4.6 1.2192 Water Supply Domestic SAND,FILL, 0 4 ft
1529766 11-Nov-97 51.8 4.6 1.2192 Water Supply Domestic SHALE,LIMESTONE, 4 170 ft
1530802 09-Sep-99 72.5 25 0 Water Supply Domestic LIMESTONE,SHALE, 0 238 ft
1530976 08-Nov-99 61 2.4384 Water Supply Domestic LIMESTONE,LAYERED, 8 200 ft
1530976 08-Nov-99 61 2.4384 Water Supply Domestic SAND,STONES,PACKED 0 8 ft
1533407 07-Nov-02 53.9 21.3 3.048 Water Supply Domestic SAND,GRAVEL, 0 10 ft
1533407 07-Nov-02 53.9 21.3 3.048 Water Supply Domestic LIMESTONE,CLAY,LAYERED 10 175 ft
1533407 07-Nov-02 53.9 21.3 3.048 Water Supply Domestic LIMESTONE,CLAY,LAYERED 175 177 ft
1534601 17-Mar-04 46.6 15 0.9144 Water Supply Domestic LIMESTONE,, 3 147 ft
1534601 17-Mar-04 46.6 15 0.9144 Water Supply Domestic GRANITE,, 147 153 ft
1534601 17-Mar-04 46.6 15 0.9144 Water Supply Domestic TOPSOIL,, 0 3 ft
1535745 09-Aug-05 76.2 1.524 Water Supply Domestic SAND,GRAVEL, 0 1.524 m
1535745 09-Aug-05 76.2 1.524 Water Supply Domestic LIMESTONE,, 1.524 22.56 m
1535745 09-Aug-05 76.2 1.524 Water Supply Domestic SANDSTONE,, 22.56 24.69 m
1535745 09-Aug-05 76.2 1.524 Water Supply Domestic LIMESTONE,, 24.69 70.71 m
1535745 09-Aug-05 76.2 1.524 Water Supply Domestic SANDSTONE,, 70.71 76.2 m



7111660 12-Aug-08 Abandoned-Other ,,
7156080 11-Nov-10 76.2 13.9 25.9 Water Supply ,, 0 25.9 m
7156080 11-Nov-10 76.2 13.9 25.9 Water Supply LIMESTONE,, 25.9 54.86 m
7156080 11-Nov-10 76.2 13.9 25.9 Water Supply SANDSTONE,, 54.86 76.19 m
7187436 05-Jun-12 Abandoned-Supply ,,

7201631 26-Apr-13 Abandoned-Other Monitoring and Test Hole ,,

7260528 16-Dec-15 33.5 3.7 8.5344 Water Supply Domestic TOPSOIL,, 0 28 ft
7260528 16-Dec-15 33.5 3.7 8.5344 Water Supply Domestic LIMESTONE,, 28 110 ft
7270177 28-Jul-16 53.3 32.3 1.82 Water Supply Domestic SAND,GRAVEL,LOOSE 0 1.82 m
7270177 28-Jul-16 53.3 32.3 1.82 Water Supply Domestic LIMESTONE,, 1.82 14.62 m

7270177 28-Jul-16 53.3 32.3 1.82 Water Supply Domestic SHALE,,SOFT 14.62 53.33 m

7286758 11-May-17 Water Supply Domestic ,, ft
7336407 03-Jun-19 51.8 27.1 1.524 Water Supply Domestic SAND,GRAVEL, 0 5 ft
7336407 03-Jun-19 51.8 27.1 1.524 Water Supply Domestic SHALE,LIMESTONE, 5 170 ft

Average (m) 2.20488
Max (m) 76.2 35.1
Min (m) 19.2 0.9



WELL_ID COMPLETED WELL DEPTH (m) STATIC WATER LEVEL (m) DEPTH TO BEDROCK (m) FINAL STATUS USE1 PUMPING RATE LPM RECOM RATE
1513333 12-Jul-73 32 3.7 0 Water Supply Domestic 15 GPM 68.19 5GPM
1513502 03-Aug-73 41.1 27.4 0 Water Supply Domestic 10 GPM 45.46 5GPM
1515273 06-Aug-75 45.7 24.4 0 Water Supply Domestic 15 GPM 68.19 5GPM
1515274 11-Aug-75 39.6 21.3 0 Water Supply Domestic 15 GPM 68.19 5GPM
1514296 04-Jul-74 53.3 18.9 0 Water Supply Domestic 2 GPM 9 3GPM
1514297 04-Jul-74 42.1 27.4 0 Water Supply Domestic 12 GPM 54.55 8GPM
1514298 02-Jul-74 71.9 27.4 0 Water Supply Domestic 6 GPM 27.28 6GPM
1514299 03-Jul-74 48.2 21 0 Water Supply Domestic 16 GPM 72.74 10GPM
1514300 03-Jul-74 47.2 19.8 0 Water Supply Domestic 15 GPM 68.19 10GPM
1514301 03-Jul-74 34.7 20.7 0 Water Supply Domestic 10 GPM 45.46 10GPM
1514302 05-Jul-74 47.2 20.1 0 Water Supply Domestic 15 GPM 68.19 10GPM
1514303 05-Jul-74 28.7 18.6 0 Water Supply Domestic 10 GPM 45.46 8GPM
1514409 10-Oct-74 45.1 15.2 0 Water Supply Domestic 25 GPM 113.65 5GPM
1515929 17-May-77 41.1 26.8 0 Water Supply Domestic 20 GPM 90.92 5GPM
1516427 09-Aug-77 22.3 16.2 0 Water Supply Domestic 7 GPM 31.82 7GPM
1517091 20-Aug-79 25.9 7.6 0 Water Supply Domestic 12 GPM 54.55 GPM
1517168 14-Sep-79 27.7 6.1 0 Water Supply Domestic 12 GPM 54.55 GPM
1517304 10-Apr-80 29 9.1 0 Water Supply Domestic 12 GPM 54.55 GPM
1517305 14-May-80 39.3 25.9 0 Water Supply Domestic 10 GPM 45.46 GPM
1517359 30-Sep-80 34.7 13.7 0 Water Supply Domestic 10 GPM 45.46 GPM
1517360 22-Oct-80 36.9 0.9 0 Water Supply Domestic 6 GPM 27.28 GPM
1517362 13-Aug-80 37.8 27.4 0 Water Supply Domestic 10 GPM 45.46 GPM
1518647 03-Aug-83 45.7 9.1 0 Water Supply Domestic 10 GPM 45.46 5GPM
1519078 12-Jul-84 59.4 12.2 0 Water Supply Domestic 10 GPM 45.46 5GPM
1519709 23-May-85 43 27.1 0 Water Supply Domestic 10 GPM 45.46 5GPM
1520026 12-Jun-85 19.2 7.6 0 Water Supply Domestic 5 GPM 22.73 5GPM
1520285 18-Nov-85 45.7 35.1 0 Water Supply Domestic 8 GPM 36.37 5GPM
1520403 27-Nov-85 32 9.4 0 Water Supply Domestic 10 GPM 45.46 8GPM
1520545 14-May-86 34.1 2.4 0 Water Supply Domestic 7 GPM 31.82 7GPM
1520546 30-Apr-86 27.7 4.9 0 Test Hole Domestic 4 GPM 18.18 4GPM
1520547 19-Mar-86 62.8 21.3 0 Test Hole Domestic 10 GPM 45.46 10GPM
1520548 05-Feb-86 33.5 4.3 0 Test Hole Domestic 4 GPM 18.18 4GPM
1520549 22-Jan-86 45.7 0.9 0 Water Supply Domestic 2 GPM 9 2GPM
1520802 25-Mar-86 50.3 19.8 0 Water Supply Domestic 20 GPM 90.92 5GPM
1521442 02-Jun-87 56.4 18.3 0 Water Supply Domestic 4 GPM 18.18 4GPM
1522756 14-Oct-88 43.6 25.9 0 Water Supply Domestic 10 GPM 45.46 10GPM
1523205 12-Oct-88 44.2 0 0 Water Supply Domestic 8 GPM 36.37 6GPM
1523217 26-May-88 39.6 2.1 0 Water Supply Domestic 8 GPM 36.37 6GPM
1523624 28-Jul-89 61 0 0 Water Supply Not Used 12 GPM 54.55 5GPM
1523628 27-Jul-89 45.7 11 0 Water Supply Domestic 20 GPM 90.92 5GPM
1524493 14-May-90 22.9 0 0 Water Supply Domestic 10 GPM 45.46 5GPM
1524686 01-Aug-90 45.7 0 0 Water Supply Domestic 5 GPM 22.73 4GPM
1525380 12-Mar-91 38.1 6.1 0 Water Supply Domestic 8 GPM 36.37 5GPM
1525851 12-Jul-91 47.5 29.9 0 Water Supply Domestic 10 GPM 45.46 10GPM
1526076 16-Nov-91 22.9 2.4 0 Water Supply Domestic 30 GPM 136.38 10GPM
1527635 19-Aug-93 45.7 28 0 Water Supply Domestic 12 GPM 54.55 12GPM
1529766 11-Nov-97 51.8 4.6 0 Water Supply Domestic 3 GPM 13.64 3GPM
1530802 09-Sep-99 72.5 25 0 Water Supply Domestic 12 GPM 54.55 10GPM
1530976 08-Nov-99 61 0 0 Water Supply Domestic 6 GPM 27.28 6GPM
1533407 07-Nov-02 53.9 21.3 0 Water Supply Domestic 8 GPM 36.37 5GPM
1534601 17-Mar-04 46.6 15 0 Water Supply Domestic 10 LPM 45.46 10LPM
1535745 09-Aug-05 76.2 0 0 Water Supply Domestic 43 LPM 43 30LPM
7111660 12-Aug-08 0 0 0 Abandoned-Other
7156080 11-Nov-10 76.2 13.9 0 Water Supply 68.25 LPM 68.25 45.5LPM
7187436 05-Jun-12 0 0 0 Abandoned-Supply

7201631 26-Apr-13 0 0 0 Abandoned-Other Monitoring and Test Hole

7260528 16-Dec-15 33.5 3.7 0 Water Supply Domestic 10 GPM 45.46 10GPM
7270177 28-Jul-16 53.3 32.3 0 Water Supply Domestic 54.6 LPM 54.6 45.5LPM
7286758 11-May-17 0 0 0 Water Supply Domestic
7336407 03-Jun-19 51.8 27.1 0 Water Supply Domestic 10 GPM 45.46 10GPM

MAX 136.38
MIN 9
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SS1

SS2

SS3

TOPSOIL ~100 mm thick
FILL
Silty sand with gravel, rootlets, brown,
moist, (compact)

FILL
Sandy gravel with silt, cobbles and
boulders, light brown, damp, (compact)

Auger Refusal at 2.0 m Depth

160.3

159.7

158.4

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 17, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

CME 45 Track-Mounted Drill Rig

S
Y
M
B
O
L

S
A
M
P
L
E
S

Shear Strength

50 100 150 200

20 40 60 80

RQD %

3

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160.37

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

'June 17, 2021 Dry

Log of Borehole  BH-01

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.Borehole backfilled upon completion of drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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SS1

SS2

SS3

TOPSOIL ~100 mm thick
FILL
Silty sand and gravel, light brown, damp,
(compact)

FILL
Silty gravel with sand, cobbles and
boulders, light brown, damp, (loose)

Auger Refusal at 1.8 m Depth

160.0

158.6

158.3

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 17, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

CME 45 Track-Mounted Drill Rig

S
Y
M
B
O
L

S
A
M
P
L
E
S

Shear Strength

50 100 150 200

20 40 60 80

RQD %

4

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160.09

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

'June 17, 2021 Dry

Log of Borehole  BH-02

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.Borehole backfilled upon completion of drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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SS1

SS2

SS3

RUN 1
24.9

RUN 2
24.3

TOPSOIL ~75 mm thick
FILL
Silty sand with gravel, with organic stains
and topsoil inclusions, mottled brown to
yellow brown, moist, (compact)

FILL
Sandy gravel with silt, cobbles and
boulders, piece of plastic polyethylene
sheet, light brown, damp, (compact)

CONCRETE
Light grey, heavily fractured, heavily
weathered, ~100 mm
LIMESTONE BEDROCK
Moderately to lightly weathered, contains
minor shaley laminations & turbidites,
widely to moderately spaced wavy
subhorizontal fractures, light grey

Borehole Terminated at 3.3 m Depth

157.4

159.9

159.3

158.5

158.4

156.7

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 17, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

CME 45 Track-Mounted Drill Rig

S
Y
M
B
O
L

S
A
M
P
L
E
S

1

2

Shear Strength

50 100 150 200

20 40 60 80

RQD %

5

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

1.5 - 2

2 - 3.3

% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

90

100

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

2

3

60

42

'June 17, 2021

`July 14, 2021

Dry

2.6

Log of Borehole  BH-03

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.25 mm piezometer installed in borehole upon
completion of drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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SS1

SS2

SS3

TOPSOIL ~75 mm thick
FILL
Silty sand with gravel, with topsoil
inclusions and organic stains, brown, moist,
(compact)

SILTY SAND TO SANDY SILT
with gravel, brown, moist, (compact)

Auger Refusal at 2.1 m Depth

160.4

159.0

158.4

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 17, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

CME 45 Track-Mounted Drill Rig

S
Y
M
B
O
L

S
A
M
P
L
E
S

Shear Strength

50 100 150 200

20 40 60 80

RQD %

6

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160.49

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

2

'June 17, 2021

`July 14, 2021

Dry

Dry

Log of Borehole  BH-04

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.25 mm piezometer installed in borehole upon
completion of drilling.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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GS1

GS2

GS3

ASPHALT ~75 mm thick
GRANULAR FILL crusher run limestone,
~210 mm thick
FILL
Silty sand with gravel, brown, moist

FILL
Sandy gravel with silt, numerous cobbles
and boulders, light brown, damp

Bucket Refusal at 1.6 m Depth

160.4

160.2

159.8

158.8

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 23, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

Caterpillar 415 Backhoe

S
Y
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B
O
L

S
A
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P
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E
S

Shear Strength
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20 40 60 80

RQD %

7

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160.43

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

'June 23, 2021 Dry

Log of Borehole  TP-01

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.Test pit backfilled upon completion of excavation.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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GS1

GS2

GS3

TOPSOIL ~250 mm thick

FILL
Silty sand with gravel, with rootlets and
topsoil inclusions, contains plastic debris,
mottled brown to grey, moist

 - changes to orange brown below 0.7 m
depth
FILL
Silty sand with gravel, numerous cobbles
and boulders, light brown, damp

Bucket Refusal at 1.3 m Depth

159.8

159.2

158.8

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 23, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

Caterpillar 415 Backhoe

S
Y
M
B
O
L

S
A
M
P
L
E
S

Shear Strength

50 100 150 200

20 40 60 80

RQD %

8

SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.

G
W
L

D
e
p
t
h

% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160.09

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

'June 23, 2021 Dry

Log of Borehole  TP-02

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.Test pit backfilled upon completion of excavation.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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GS1

TOPSOIL ~200 mm thick

FILL
Silty sand with gravel, cobbles and
boulders, light brown, damp

 - wet below 1.6 m depth
Bucket Refusal at 1.7 m Depth

158.64

160.0

158.5

Combustible Vapour Reading

Natural Moisture Content

Atterberg Limits

Split Spoon Sample

Auger Sample

SPT (N) Value

Dynamic Cone Test

Shelby Tube

Undrained Triaxial at
% Strain at Failure

Shear Strength by
Penetrometer Test

Date Drilled:

Drill Type:

Datum:

Logged by: Shear Strength by
Vane Test S

'June 23, 2021

Geodetic Elevation

G.C. Checked by: I.T.

:Location: 3447 Old Almonte Road, Carp, ON

Caterpillar 415 Backhoe
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SOIL DESCRIPTION

Hole Open
To (m)

CORE DRILLING RECORD

kPa

of

Figure No.
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% Rec.

Open

NOTES:

1

Natural
Unit Wt.
kN/m3

Depth
(m)

Page.

Water
Level (m)

OTT-21010977-A0

Corkery Community Centre Expansion

Natural Moisture Content %
Atterberg Limits (% Dry Weight)

Standard Penetration Test N Value

160.24

Run
No.

20 40 60

Combustible Vapour Reading (ppm)

1

250 500 750

WATER LEVEL RECORDS

Project No:

Project:

0

1

'June 23, 2021 1.6 m

Log of Borehole  TP-03

Geodetic
Elevation

m

Date
1.Borehole data requires interpretation by EXP before

use by others

2.Test pit backfilled upon completion of excavation.

3.Field work supervised by an EXP representative.

4.See Notes on Sample Descriptions

5.Log to be read with EXP Report OTT-21010977-A0
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 42 40 18

Depth (m) : 1.5-1.8

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 10

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : FILL: Silty Gravel with Sand (GM)

June 17, 2021 Borehole No: BH2 Sample: SS3

Project Location : 3447 Old Almonte Road. Carp, Ottawa, ON

OTT-21010977-A0 Project Name :EXP Project No.: Corkery Community Centre Expansion

City of Ottawa
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EXP Services Inc.

Grain-Size Distribution Curve 100-2650 Queensview Drive

Ottawa, ON   K2B 8H6

 

Client :   

Date Sampled :  

Sample Composition : 30 43 27

Depth (m) : 1.1 - 1.4

Gravel (%) Sand (%) Silt & Clay (%)
Figure : 11

Method of Test For Sieve Analysis of Aggregate

ASTM C-136

Sample Description : FILL: Silty Sand with Gravel (SM)

June 17, 2021 Borehole No: BH4 Sample: SS2

Project Location : 3447 Old Almonte Road. Carp, Ottawa, ON

OTT-21010977-A0 Project Name :EXP Project No.: Corkery Community Centre Expansion

City of Ottawa
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0.10

0.20

0.70

0.85

Topsoil

Silty Gravel with Sand, Cobbles and Boulders

Sandy Gravel with Silt, Cobbles and Boulders

Sandy Gravel with Silt, Cobbles and Boulders, very dense

Bottom of hole at 0.85 m.

NOTES

LOGGED BY E.Ws.

GROUND WATER LEVELS:DRILLING CONTRACTOR McIntosh Perry

DRILLING METHOD Hand shovel and hand auger

CHECKED BY PL

GROUND ELEVATIONCOMPLETED 21-12-22DATE STARTED 21-12-22

AT END OF DRILLING ---

AFTER DRILLING ---

HOLE SIZE

AT TIME OF DRILLING ---
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MATERIAL DESCRIPTION WELL DIAGRAM

BORING NUMBER MP - TP1 - 2021
PAGE  1  OF  1

CLIENT City of Ottawa

PROJECT NUMBER CCO-21-3339

PROJECT NAME Terrain Analysis

PROJECT LOCATION 3447 Old Almonte Road, Ottawa, ON
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Mcintosh Perry
115 Walgreen Road
Carp K0A 1L0
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APPENDIX F: NITRATE ATTENUATION CALCULATIONS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



Nitrate Dilution Calculation

CCO-21-3339

Corkery Community Centre, 3447 Old Almonte Rd. 

Nitrate Loading Calculations June.9.2023

Land Area Potential Evapotranspiration

Atotal 37582.22 m2

Aimperv 5364.4 m2 Thornthwaite Method, "Hydrology & Hydraulic Systems", Gupta

Infiltrating Area 85.7%

Aperv 32217.82 m2 Etmonth = 1.62 (10*Tm)/I)^a

Water Surplus  (Ws) where:

Precipitation 943.4 mm/yr a = 675*10^-9*I^3 - 771 *10^-7*I^2 +179*10^-4 * I + 492*10^-3

Evapotranspiration 609.5239 mm/yr

I = sum (Tm/5)^1.514

Ws = Precipitation - Evapotranspiration Ws 333.8761 mm/yr

0.333876 m/yr Stn: Ottawa MacDonald -Cartier Int'l A (YOW)

Site Climate ID: 6106000

Infiltration Factor (If) per MOEE 1995 Month Temp C I ET (cm) Daylight ET (cm)

Topo Rolling Land 0.2 unadjusted Factor adjusted

Soil Silty sand 0.3 January -10.3

Cover Cultivated lands 0.1 Feb -8.1

If = 0.600 March -2.3

Infiltration ( I ) April 6.3 1.4189 2.8610 1.13 3.2330

I=Ws * If I = 0.200326 m/yr May 13.3 4.3982 6.4518 1.28 8.2583

Runoff = Ws - I Runoff = 0.133550 m/yr June 18.5 7.2487 9.2396 1.29 11.9191

July 21 8.7821 10.6062 1.31 13.8942

Dilution Water Available (Dw) Aug 19.8 8.0336 9.9484 1.21 12.0375

Dw,perv = Aperv * I Dw = 6454.06 m3/yr Sept 15 5.2767 7.3542 1.04 7.6483

17682.35 L/day Oct 8 2.0372 3.7105 0.94 3.4879

Runoffperv = Aperv*Ws*(1-If) Runoffperv = 4302.70 m3/yr Nov 1.5 0.1616 0.6001 0.79 0.4741

Runoffimperv = Aimper*Ws Runoffimperv = 1791.05 m3/yr Dec -6.2

Runofftotal = Runoffperv + Runoffimper Runofftotal = 6093.75 m3/yr

Runoff Reduction % = 0% (if using LID for stormwater management) I 37.35695 50.7719 60.9524
Runoff Reduction = 0.00 m3/yr thus a = 1.0883

Dw (final) = Dw,perv + Runoff Reduction Dw (final) = 6454.06 m3/yr Notes:

Dw (final) = 17682.35 L/day

Nitrate Concentrations

Background Nitrate Concentration (Cb) Cb = 1.4 mg/L -Monthly temperatures from Environment Canada Climate Normals (1981-2010)

Max Boundary Nitrate Concentration (Cboun) Cboun = 10 mg/L

Input data from user

Effluent Nitrate Concentration (Ce) Ce = 40 mg/L Set value

Nitrate Reduction 0% (if CAN/BNQ 3680-600 N-I or NSF/ANSI 245 applies) Site Constant (adjustment for latitude)

Ce (final) = 40 mg/L Calculated by worksheet

Effluent Loading (Qe) Qe = 4800 L/day/Lot

Maximum Allowable Number of Lots (N) or Calculated Nitrate Concentration (Cw)

N = [Dw * (Cb - Cboun)] / [Qe * (Cboun - Cb - Ce)] N= 1 lots

N = 1.009 <=Not Applicable Cw = [(Ce*Qe*N) / ((Qe*N) + Dw)] + Cb 

Cw = 9.940

Cw <= Cboun, therefore proposed development will not exceed ODWO at property limit

-Daylight Factor is an adjustment Factor for possible hours of 

sunshine based on latitude for Ottawa.

McIntosh Perry Consulting Engineers Ltd. Nitrate calcs.Corkery.Jun.9.2023
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APPENDIX G: SEWAGE SYSTEM CERTIFICATE OF COMPLETION FOR 
FIRE HALL AND SEWAGE SYSTEM RENOVATION PERMIT FOR     

COMMUNITY CENTRE 
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