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Attn: Eric Challenger 
  
Re: Response to Peer Review Comments – Woodview Golf Subdivision 

Cambium Reference: 15101-001 
  
Dear Eric Challenger, 

Stantec Consulting Ltd. (Stantec) has the provided review comments on behalf of 

the County of Peterborough, dated September 23, 2025, regarding Cambium’s 

Hydrogeological Assessment report prepared for your proposed subdivision 

development located at 65 Northey’s Bay Road, Township of North Kawartha, 

Ontario (Figure 1; Site). The objective of this letter is to provide a summary and 

Cambium’s responses to the Stantec comments. 

STANTEC PEER REVIEW COMMENTS AND RESPONSES 

The following comments were provided in the Stantec peer review letter. 

Cambium’s response to each comment in the Stantec letter is included below. 

Stantec comment #1:  

“Surficial bedrock fractures were noted in some the test pits suggesting that 

water infiltrating at the Site may recharge the bedrock aquifer system. Nitrate 

was detected in some of the groundwater samples collected from the test 

wells suggesting that the bedrock aquifer is susceptible to impacts from 

anthropogenic sources occurring at ground surface (e.g., fertilizer 

applications). Stantec is concerned with the scale of the proposed 

development (i.e., 58 residential lots and one commercial lot serviced by 

septic systems) and the potential impact to the water quality of the bedrock 

aquifer, from which the proposed residential lot wells will draw their potable 

water supply. Further study and a strategy for minimizing potential impacts 

from septic systems to well water quality needs to be developed.” 
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The test pit logs from the Cambium 2022 subsurface investigation did note 

fractured limestone bedrock in test pits TP101-22, TP102-22, TP119-22, and 

TP132-22 (see Figure 1). The surficial limestone bedrock was generally found 

between 0 to 1.35 metres below ground surface (mbgs) in the test pits advanced 

throughout the Site. While there is shallow limestone bedrock which is fractured 

near surface, the water supply aquifer is found to be located into a deeper 

fracture system in the underlying granite bedrock. The MECP well record 

information for the seven supply wells included as part of the pumping test 

monitoring network is included on Table 1 (appended). The well records for the 

supply wells indicate similar results to the subsurface investigation with limestone 

bedrock encountered between surface and 0.9 mbgs. Underlying the grey 

fractured limestone bedrock is hard granite bedrock in all of the records in the 

monitoring network. The granite bedrock was encountered at depths ranging 

from 5.8 to 12.2 mbgs (260.9 to 252.9 masl) and extended to the well completion 

depth in all of the supply well records. Water bearing fractures corresponded with 

encountering fractured granite found between 7.6 and 91.0 mbgs (176.9 to 

256.2 masl).  

The well records demonstrate that water supply is located in confined fractures 

within the granite bedrock, with water bearing fractures at depths below the 

shallow fractured limestone and hard granite bedrock interface (see 

Appended Table 1). Furthermore, static water levels are well above the depth of 

water found indicating a confined nature of the fracture network in the granite.  

The well records note that the limestone is only fractured in the upper zone of the 

formation, which is a typical condition in the Middle Ordovician limestones in the 

Gull River Formation formations. The limestone in these formations can be 

weathered/fractured near ground surface and tight/not water bearing with depth. 

The zone of fractured limestone starts at the upper bedrock contact and 

terminates at a depth between 2.1 and 6.1 mbgs; it is underlain either by hard 

limestone or granite.  

Furthermore, the existing wells are drilled in accordance with O.Reg. 903 with 

solid steel casing down to a depth of 6.1 m (20 feet) and sealing of the annular 
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space with bentonite between the casing and competent hard bedrock. Cambium 

recommends that for all future wells the well casing should be installed and 

grouted into competent bedrock, either within the granite formation or hard 

limestone, if fractured bedrock is encountered below a depth of 6.1 m (20 feet). It 

will be required that all future wells also be constructed following O.Reg. 903. 

Therefore, there will be hydraulic separation between the shallow receiving 

aquifer where the sewage systems will discharge into and the water supply 

aquifer. According to the lithology provided in the well records and the depth of 

water bearing fractures, there does not appear to be a hydraulic connection 

between the shallow receiving aquifer within the fractured upper zone of the 

limestone and the underlying water supply aquifer within the granite bedrock.  

Stantec Comment #2:  

“Although the individual pumping tests indicate that the bedrock aquifer is 

capable of supplying sufficient water for individual residential lots, further 

discussion is required about whether the bedrock aquifer could sustainably 

support the water demand of the fully built-out development (e.g., will there be 

unacceptable interference effects on neighbouring wells under the scenario of 

all 58 residential lots and one commercial lot pumping concurrently). 

Additional study is needed to determine if the bedrock aquifer could 

sustainably supply the proposed 58 residential lots and one commercial lot.” 

To aid in the discussion of whether the bedrock aquifer could sustainably supply 

the proposed development, additional study was completed on the pumping tests 

on wells TW1, TW2, TW3, TW4, and TW5 to calculate aquifer properties such as 

specific capacity, transmissivity and hydraulic conductivity. The well records for 

the test wells are attached to the document. 

To calculate transmissivity and hydraulic conductivity, the drawdown data 

recorded from the test wells were imported into AquiferTest ProTM and the Theis 

method (Theis, 1935) was chosen for analysis of the tests. The aquifer test 

results are attached and summarized in Embedded Table 1. The specific 

capacity of the wells was determined for the pumping wells by dividing the 
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sustained pumping rate by the total drawdown from pumping the well for the 6 

hour test. 

Since there were no measurable response to pumping in the monitoring wells 

from the pumping tests, an exact zone of influence (ZOI) cannot be calculated. In 

order to provide a theoretical ZOI, the relationship developed by Sichardt and 

Kyrieleis was utilized to determine the ZOI. It is noted that this is not an ideal 

solution and this equation is typically applied in unconfined, dewatering 

scenarios; however, as a result of a lack of quantitative evidence presented in 

the hydraulic testing (i.e. no measured response in the monitoring wells to 

pumping activities), this method is considered reasonable to provide an 

approximate ZOI.  

In order to estimate potential off-site influences from water withdrawal at the 

pumping wells the Sichardt formula (Sichardt, 1930) was referenced below. 

 𝑅𝑅0 = 3000 × 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 × √𝐾𝐾.  

Where: 

• R0 = the length to zero drawdown from the well (in m). This is the distance 

at which drawdown is expected to extend from the pumping well. 

• Drawdown is the depth of drawdown measured at the end of the pumping 

test  

• K = the hydraulic conductivity (in m/sec), derived from aquifer test results 

The drawdown was measured during the pumping tests, and the hydraulic 

conductivity was calculated from the aquifer test results. 

Details from the pumping tests including the results for the specific capacity, 

transmissivity, hydraulic conductivity, estimated zone of influence are included in 

Embedded Table 1. 

Embedded Table 1 Pumping Test Details 
Pumping Test Details TW1 

(A013147) 
TW2 

(A050569) 
TW3 

(A062849) 
TW4 

(A050575) 
TW5 

(A328193) 
Pumping Rate (L/min) 16 14 22.7 22.7 24 
Pump Depth (mbtop) 38 84 12 18 29 
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Volume Pumped (L) 5,790 5,040 8,183 8,183 8,640 
Static Water Level 

(mbtop) 9.35 9.2 5.23 9.24 4.58 

Available Drawdown 
(m) 28.7 74.8 6.8 8.8 24.4 

Total Drawdown (m) 2.28 39.89 1.17 1.98 1.34 
Transmissivity (m2/day) 18.49 0.11 11.75 19.27 29.12 
Hydraulic Conductivity 

(m/s)  2.62 x 10-6 2.37 x 10-8 2.26 x 10-5 2.53 x 10-5 9.13 x 10-5 

Specific Capacity 
(L/min/m) 7.02 0.35 19.40 11.46 17.91 

Theoretical Well Yield 
(L/min) 201.4 26.3 131.9 100.9 437.0 

Estimated Zone of 
Influence (m) 11.1 18.4 16.7 29.9 38.4 

mbtop – metres below top of pipe 

Results and Discussion 

The calculated transmissivity for the wells TW1, TW3, TW4 and TW5 ranged 

from 11.75 to 29.12 m2/day indicating a moderate/intermediate groundwater 

supply potential, which are adequate for private supply wells (Krasny, 1993). The 

transmissivity value of 0.11 m2/day determined for TW2 indicates a low 

groundwater supply potential but is still sufficient as a private supply well. Water 

supply is variable across the Site depending on the fractures encountered, 

however overall, all of the tested wells are still adequate for private supply. 

The calculated hydraulic conductivity ranged from 2.37 x 10-8 to 9.13 x 10-5 m/s. 

The hydraulic conductivities determined for the wells are within the range of 

values expected for a granite bedrock (fractured igneous). The typical range 

reported in literature is 1 x 10-8 to 1 x 10-4 m/s (Freeze & Cherry, 1979).  

The specific capacity of the test wells ranged from 0.35 to 19.40 L/min/m of 

drawdown. Accounting for the available drawdown in the wells at static 

conditions, theoretical well yield can be determined by multiplying the available 

drawdown by the specific capacity. The theoretical well yields for the wells are: 

• 201 L/min (289,440 L/day) for TW1 

• 26 L/min (37,440 L/day) for TW2 

• 132 L/min (198,080 L/day) for TW3 

• 101 L/min (145,440 L/day) for TW4 
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• 437 L/min (629,280 L/day) for TW5 

The theoretical well yields range from 26 to 437 L/min, averaging 179.4 L/min. 

Following MECP D-5-5 Guideline, the per-person requirement for daily water 

yield is 450 L/day. Considering the “likely number of persons per well” for each 

lot is 4 people (assumes a 3-bedroom dwelling), the total daily water yield 

required for each lot is 1,800 L/day. As there are 59 dwellings proposed, the total 

daily water yield required for the proposed dwellings is 106,200 L/day, or 73.8 

L/min. These calculated values above indicate that the average well yield from 

the test wells are considerably higher than the daily water yield required for the 

proposed development. 

The Site also has a history of sustainable water use for the existing golf course 

operations permitted through Permit To Take Water (PTTW) Number 3128-

C4NTYP (attached) for wells TW2, TW3 and TW4. It should be noted that the 

identification nomenclature is different between the hydrogeological assessment 

and the PTTW; TW2 is “Well W1”, TW3 is “Well W3”, and TW4 is “Well W2”. 

TW3 and TW4 are commercial irrigation wells for the golf course and TW2 is the 

water supply well for the pro shop. The Table A from the PTTW provides the 

maximum amount of water prescribed to be taken per day from each of the wells. 

The combined total maximum amount allowed to be taken from all three wells per 

day is 168,480 L/day (greater than the 106,200 L/day yield required for the 

proposed subdivision). These wells have been shown to have provided 

sustainable yield from the bedrock aquifer since the wells were drilled for the golf 

course in 2007. 

The calculated zone of influence ranged from 11.1 to 38.4 m, averaging 22.9 m. 

It is noted that each property is generally around 30 m wide as per the 

conceptual plans provided by the Client (attached). Each supply well is assumed 

to be located in the same area of each residential lot. Therefore, the wells are 

assumed to be about 30 m apart. The only calculated ZOI that was greater than 

30 m was for well TW5.Noteably, the Sichardt equation demonstrates its 

limitation in calculating the ZOI for TW5. The equation assumes the well will be 

dewatered to depth, while TW5 has the greatest calculated values for 
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transmissivity (29.12 m2/day) and potential well yield (437 L/min), indicating it is 

the strongest water supply well on-site. The actual water demand at TW5 would 

be for domestic use, and the actual ZOI would be much less than the value 

calculated through the Sichardt equation. As such, the ZOI for each on-site water 

supply well will likely be limited to little or no interference with the adjacent wells 

depending on where the wells will be located on the Site.  

The distance between the on-site wells will be closer than with off-site wells. 

Furthermore, there is a large retained lot (existing dwelling) on the northern 

portion of the Site which would provide an additional buffer distance between the 

water supply wells within the subdivision and the residences to the north of the 

Site. There is minimal existing development west of the Site, which would only be 

bordered by the commercial lot and one building lot, as such the potential 

distance for well interference would be minor. 

Considering the wells have adequate transmissivities for private water supply, 

the total potential well yield for the wells is greater than the daily water volume 

required for the development, the distance to zero drawdown would yield minimal 

interface between adjacent lots, the distance between on-site wells and off-sites 

wells is greater than between on-site wells, and the history of sustainable water 

use at the Site, the results suggest that the bedrock aquifer could sustainably 

support the water demand of the fully built-out development. 
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CLOSING 

We trust that the information in this submission meets your current requirements. 

If you have any questions regarding the contents of this report, please contact 

the undersigned. 

Respectfully submitted, 

Cambium Inc. 
 

Warren Young, P.Eng. 
Coordinator - Hydrogeologist 

 

Kevin Warner, M.Sc., P.Geo (Ltd), BCIN 
Group Manager – Senior Hydrogeologist 
 
WY/KW 
 
Encl. Cambium Qualifications & Limitations 

Figure 1: Test Pit and Test Well Location Plan 
Appended Table 1: Well Construction Details 
Test Well Records 
Aquifer Test Analysis 
PTTW Number 3128-C4NTYP 
Conceptual Site Plan 

 

P:\15100 to 15199\15101-001 Woodview Golf - Eric Challenger - Hydrog & Geo - Woodview Golf Subdivision\Deliverables\LTR - Peer Review Response\2025-11-
14 LTR Woodview Golf Subdivision - Response to Comments.docx   
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CAMBIUM QUALIFICATIONS AND LIMITATIONS 
Limited Warranty 

In performing work on behalf of a client, Cambium relies on its client to provide instructions on the scope of its retainer and, on 
that basis, Cambium determines the precise nature of the work to be performed. Cambium undertakes all work in accordance 
with applicable accepted industry practices and standards. Unless required under local laws, other than as expressly stated 
herein, no other warranties or conditions, either expressed or implied, are made regarding the services, work or reports provided. 

Reliance on Materials and Information 

The findings and results presented in reports prepared by Cambium are based on the materials and information provided by the 
client to Cambium and on the facts, conditions and circumstances encountered by Cambium during the performance of the work 
requested by the client. In formulating its findings and results into a report, Cambium assumes that the information and materials 
provided by the client or obtained by Cambium from the client or otherwise are factual, accurate and represent a true depiction of 
the circumstances that exist. Cambium relies on its client to inform Cambium if there are changes to any such information and 
materials. Cambium does not review, analyze or attempt to verify the accuracy or completeness of the information or materials 
provided, or circumstances encountered, other than in accordance with applicable accepted industry practice. Cambium will not 
be responsible for matters arising from incomplete, incorrect or misleading information or from facts or circumstances that are not 
fully disclosed to or that are concealed from Cambium during the provision of services, work or reports. 

Facts, conditions, information and circumstances may vary with time and locations and Cambium’s work is based on a review of 
such matters as they existed at the particular time and location indicated in its reports. No assurance is made by Cambium that 
the facts, conditions, information, circumstances or any underlying assumptions made by Cambium in connection with the work 
performed will not change after the work is completed and a report is submitted. If any such changes occur or additional 
information is obtained, Cambium should be advised and requested to consider if the changes or additional information affect its 
findings or results. 

When preparing reports, Cambium considers applicable legislation, regulations, governmental guidelines and policies to the 
extent they are within its knowledge, but Cambium is not qualified to advise with respect to legal matters. The presentation of 
information regarding applicable legislation, regulations, governmental guidelines and policies is for information only and is not 
intended to and should not be interpreted as constituting a legal opinion concerning the work completed or conditions outlined in 
a report. All legal matters should be reviewed and considered by an appropriately qualified legal practitioner. 

Site Assessments 

A site assessment is created using data and information collected during the investigation of a site and based on conditions 
encountered at the time and particular locations at which fieldwork is conducted. The information, sample results and data 
collected represent the conditions only at the specific times at which and at those specific locations from which the information, 
samples and data were obtained and the information, sample results and data may vary at other locations and times. To the 
extent that Cambium’s work or report considers any locations or times other than those from which information, sample results 
and data was specifically received, the work or report is based on a reasonable extrapolation from such information, sample 
results and data but the actual conditions encountered may vary from those extrapolations. 

Only conditions at the site and locations chosen for study by the client are evaluated; no adjacent or other properties are 
evaluated unless specifically requested by the client. Any physical or other aspects of the site chosen for study by the client, or 
any other matter not specifically addressed in a report prepared by Cambium, are beyond the scope of the work performed by 
Cambium and such matters have not been investigated or addressed. 

Reliance 

Cambium’s services, work and reports may be relied on by the client and its corporate directors and officers, employees, and 
professional advisors. Cambium is not responsible for the use of its work or reports by any other party, or for the reliance on, or 
for any decision which is made by any party using the services or work performed by or a report prepared by Cambium without 
Cambium’s express written consent. Any party that relies on services or work performed by Cambium or a report prepared by 
Cambium without Cambium’s express written consent, does so at its own risk. No report of Cambium may be disclosed or 
referred to in any public document without Cambium’s express prior written consent. Cambium specifically disclaims any liability 
or responsibility to any such party for any loss, damage, expense, fine, penalty or other such thing which may arise or result from 
the use of any information, recommendation or other matter arising from the services, work or reports provided by Cambium. 

Limitation of Liability 

Potential liability to the client arising out of the report is limited to the amount of Cambium’s professional liability insurance 
coverage. Cambium shall only be liable for direct damages to the extent caused by Cambium’s negligence and/or breach of 
contract. Cambium shall not be liable for consequential damages. 

Personal Liability 

The client expressly agrees that Cambium employees shall have no personal liability to the client with respect to a claim, 
whether in contract, tort and/or other cause of action in law. Furthermore, the client agrees that it will bring no proceedings nor 
take any action in any court of law against Cambium employees in their personal capacity. 

 





Hydrogeological Assessment Report – Woodview Golf Subdivision
Eric Challenger

Cambium Reference: 15101-001

Appended Table 1: Well Construction Details
Ground 
Surface 

Elevation (1)

Recommended 
Pumping Rate

(masl) (mbgs)(2) (masl) (mbgs)(2) (masl) (mbgs)(2) (masl) (mbgs)(2) (masl) (mbgs)(2) (masl) (mbgs)(2) (masl) (L/min)
TW1 267.90 91.0 176.9 Granite 91.0 176.9 - - 7.0 260.9 7.9 260.0 91.0 176.9 40.0
TW2 271.33 88.4 182.9 Granite 61.0 210.4 - - 11.3 260.1 6.1 265.2 88.4 182.9 22.7
TW3 263.27 13.1 250.2 Granite 11.0 252.3 - - 6.1 257.2 6.1 257.2 13.1 250.2 45.4
TW4 265.09 19.8 245.3 Granite 17.7 247.4 - - 12.2 252.9 6.1 259.0 19.8 245.3 60.6
TW5 263.78 30.5 233.3 Granite 7.6 256.2 18.3 245.5 5.8 258.0 6.1 257.7 30.5 233.3 37.9

MW1(3) 268.14 8.5 259.6 Unknown Unknown - Unknown - Unknown - Unknown - Unknown - Unknown

MW2 263.41 31.1 232.3 Granite 30.5 232.9 - - 6.1 257.3 6.1 257.3 31.1 232.3 4.5
(1) - Ground surface elevation is derived from available Lidar dataset

(2) - MECP well records used to determine depths

(3) - Well record for MW1 not found on MECP Database

Well 
Completion 

Material
Test Well

Well Depth Fracture Depth 1 Fracture Depth 2
Limestone / 

Granite Bedrock 
Contact Depth

Open Hole Start Open Hole End



TW1



TW2



TW3



TW4



TW5



MW2



Pumping Test Analysis Report

Project: Hydrogeological Assessment

Number: 15101-001

Client: Eric Challenger

Cambium Inc.
194 Sophia St, Peterborough,Ontario
K9H 1E5

Location: Woodview Ontario Pumping Test: TW1 Pumping Well: TW1

Test Conducted by: W. Young Test Date: 10/31/2022

Analysis Performed by: W.Young Analysis Date: 11/10/2025Theis

Aquifer Thickness: 81.65 m Discharge: variable, average rate 0.00026837 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW1 2.14 × 10-4 2.62 × 10-6 1.00 × 10-7 0.08



Pumping Test Analysis Report

Project: Hydrogeological Assessment

Number: 15101-001

Client: Eric Challenger

Cambium Inc.
194 Sophia St, Peterborough,Ontario
K9H 1E5

Location: Woodview Ontario Pumping Test: TW2 Pumping Well: TW2

Test Conducted by: W.Young Test Date: 11/1/2022

Analysis Performed by: W. Young Analysis Date: 11/11/2025Pumping Test TW2

Aquifer Thickness: 51.76 m Discharge Rate: 0.000233 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW2 1.23 × 10-6 2.37 × 10-8 9.90 × 10-1 0.08



Pumping Test Analysis Report

Project: Hydrogeological Assessment

Number: 15101-001

Client: Eric Challenger

Cambium Inc
194 Sophia Street
Peterborough, Ontario

Location: Woodview Ontario Pumping Test: TW3 Pumping Well: TW3

Test Conducted by: W. Young Test Date: 11/2/2022

Analysis Performed by: H. Warren Analysis Date: 11/11/2025Pumping Test TW3

Aquifer Thickness: 6.01 m Discharge Rate: 0.00037 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW3 1.36 × 10-4 2.26 × 10-5 7.97 × 100 0.08



Pumping Test Analysis Report

Project: Hydrogeological Assessment

Number: 15101-001

Client: Eric Challenger

Cambium Inc
194 Sophia Street
Peterborough, Ontario

Location: Woodview Ontario Pumping Test: TW4 Pumping Well: TW4

Test Conducted by: W. Young Test Date: 11/3/2022

Analysis Performed by: H.Warren Analysis Date: 11/11/2025Pumping Test - TW4

Aquifer Thickness: 8.81 m Discharge Rate: 0.00038 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW4 2.23 × 10-4 2.53 × 10-5 1.70 × 10-2 0.08



Pumping Test Analysis Report

Project: Hydrogeological Assessment

Number: 15101-001

Client: Eric Challenger

Cambium Inc
194 Sophia Street
Peterborough, Ontario

Location: Woodview Ontario Pumping Test: TW5 Pumping Well: TW5

Test Conducted by: W. Young Test Date: 11/23/2022

Analysis Performed by: H.Warren Analysis Date: 11/11/2025Pumping Test: TW5

Aquifer Thickness: 3.69 m Discharge Rate: 0.0004 [m³/s]
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Calculation using Theis

Observation Well Transmissivity

[m²/s]

Hydraulic Conductivity

[m/s]

Storage coefficient Radial Distance to PW

[m]

TW5 3.37 × 10-4 9.13 × 10-5 2.49 × 10-3 0.08
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