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Date: July 26, 2010 

To: Don Goodyear, P.Geo. – South Georgian Bay Lake Simcoe Protection Region 

From: Sarah Dignard/Lloyd Lemon, P.Geo. 

Project No.: 071948.08 

Subject: Drinking Water Issues Evaluation – Ramara Groundwater 
Township of Ramara 

 
OBJECTIVE: 
 
To document the Drinking Water Issues Evaluation for the groundwater supply for the Township of 
Ramara in the South Georgian Bay Lake Simcoe Source Protection Region. 
 
OVERVIEW: 
 
Work has been completed to meet the requirements of Technical Rules 114 through 117 of the Technical 
Rules: Assessment Report, Clean Water Act, 2006 as provided by the Ontario Ministry of the 
Environment on December 12, 2008 and as amended in November 2009.  The Drinking Water Issues 
Evaluation portion focuses on identifying recurring water quality impacts or situations with a possibility of 
impacting drinking water sources in the short-term.  This work results in a preliminary list of identified 
issues to be evaluated. 
 
The approach for the Drinking Water Issues Evaluation is described in more detail in “Technical 
Memorandum A5 - Drinking Water Issues Evaluation Methods”.  The steps included: 
 

Step 1:  Assemble Available Data 

Step 2:  Review Data and Identify Potential Drinking Water Issues 

Step 3:  Evaluate Drinking Water Issues 

Step 4:  Identify Contributing Area for Drinking Water Issues 

Step 5:  Prepare List of Drinking Water Issues  
 
Municipal Wells and Aquifers 
 
The Township of Ramara Water Supply consists of several individual water works, including the 
groundwater wells at the Bayshore Village Well Supply, the Davy Drive Well Supply, the Park Lane Well 
Supply, as well as the Val Harbour Well Supply.  It also includes two water treatment plants with surface 
water intakes in Lake Simcoe at Lagoon City and South Ramara, which are discussed in detail in 
separate technical memoranda.  Additionally, the Township of Ramara receives some water from the 
Washago Water Treatment Plant in the Township of Severn.  Groundwater is typically obtained from a 
fractured bedrock system without the protection of significant and continuous overburden cover. 
 
Bayshore Village Well Supply 
 
The Bayshore Village Well Supply serves the Bayshore Village residential community, which currently 
consists of approximately 750 residents in the Township of Ramara.  The Well Supply consists of three 
deep wells, a building housing chlorination equipment, three high lift pumps, metering equipment, a 
treated water reservoir, and an emergency generator.  Well #3 uses a 409 L/min, 7.5 hp submersible 
pump set in a 205 mm diameter steel casing at a depth of 11.9 m.  Well #4 uses a 1682 L/min, 7.5 hp 
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submersible pump set in a 203 mm diameter steel casing at a depth of 11 m.   Well #5 uses a 500 L/min, 
7.5 hp submersible pump set in a 203 mm steel casing at a depth of 13.1m.  Raw water is injected with 
sodium hypochlorite for disinfection.  The distribution system services 348 residential lots and a system 
capacity of 1,243.8 m3/day.  The Bayshore Village wells are typically screened into a mixture of fractured 
bedrock and overburden material. 
 
Davy Drive Well Supply 
 
The Davy Drive Well Supply supplies water to the Riverleigh Woods Subdivision located on Lot 17, 
Concession 7, which consisted of 42 residential lots in 2007 with a total estimated population of 100 
residents.  The Well Supply consists of three wells which are located in and in proximity to the Water 
Works building.  Well #1 is 152 mm in diameter and 75 m deep, with a 127 mm steel casing to a depth of 
6.7 m.  It uses a 65 m3/d, 1.5 HP Goulds submersible pump installed at a depth of 61 m.  Well #2 is  
150 mm in diameter and 76 m deep, with a 152 mm diameter steel casing to a depth of 6.7 m.  It uses a 
33 m3/d, 1.5 HP Berkeley submersible pump installed at a depth of 6.7 m.  Well #3 is 152 mm in diameter 
and 60 m deep, with a 152 mm diameter steel casing sleeve to a depth of 9.1 m.  It uses a 65 L/min,  
1.0 HP Goulds pump installed at a depth of 30 m.  In 2007, Well #2 and Well #3 were used for the 
majority of the water taking with Well #1 used as a stand-by well.  The treatment process includes the 
injection of potassium permanganate for iron and manganese oxidation, green sand filters and sodium 
hypochlorite disinfection.  A fourth well is also present but was not in use in 2007.  The system capacity is 
75.7 m3/day.  The Davy Drive wells are typically screened within a granite formation. 
 
Park Lane Well Supply 
 
The Park Lane Well Supply supplies water to the Park Lane Subdivision which consists of 19 lots, with an 
estimated population of 42 residents.  The Well supply consists of two wells located in and in proximity to 
the Water Works building.  Well #1 utilizes a 68 L/min, 1.5 HP Goulds submersible pump installed at a 
depth of 45.7m, with a 165 m steel casing sleeve to a depth of 45.7 m.  Well #2 utilizes a 66 L/min, ¾ HP 
Goulds submersible pump installed at a depth of 20.0 m, with a 165 mm steel casing sleeve to a depth of 
12 m.  The treatment process includes the injection of sodium hypochlorite for iron oxidation and primary 
disinfection, potassium permanganate for iron and manganese oxidation and green sand filters.  
 
Val Harbour Well Supply 
 
The Val Harbour Well Supply supplies water to the Val Harbour Subdivision which consists of 74 
residential lots with a total estimated population of approximately 148 residents.  The Well Supply 
consists of two wells.  Well #1 utilizes a 45 L/min submersible pump installed at a depth of 16.7 m, with a 
150 mm steel casing sleeve to a depth of 16.7 m.  Well #2 utilizes a 127 L/min submersible pump 
installed at a depth of 11.9 m, with a 150 mm steel casing sleeve.  A capped third well is used for static 
water level monitoring but is not connected to the Water Works.  There are plans to connect the third well 
to the system in the near future to serve as an additional water source.  The treatment process includes 
the injection of sodium hypochlorite for primary and secondary disinfection. 
 
Step 1:  Assemble Available Data 
 
The data sources that were reviewed to identify potential issues included: 
 

 The Corporation of the Township of Ramara Bayshore Village Water Works Annual Report, 
(2003, 2004, 2005, 2006, 2007); 

 The Corporation of the Township of Ramara Davy Drive Water Works Annual Report, (2003, 
2004, 2005, 2006, 2007); 

 The Corporation of the Township of Ramara Park Lane Water Works Annual Report, (2003, 
2004, 2005, 2006, 2007); 
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 The Corporation of the Township of Ramara Val Harbour Water Works Annual Report, (2003, 
2004, 2005, 2006, 2007); 

 Township of Ramara Raw Water Data, Bayshore Village (2003, 2004, 2005, 2006, 2007); 

 Township of Ramara Raw Water Data, Davy Dr. (2003, 2005, 2006, 2007); 

 Township of Ramara Raw Water Data, Park Lane (2003, 2004, 2005, 2006, 2007); 

 Township of Ramara, Raw Water Data, Val Harbour (2003, 2004, 2005, 2006, 2007); 

 Township of Ramara, Water Quality Laboratory Certificates, Bayshore Village (2003, 2004, 2005, 
2006, 2007); 

 Township of Ramara, Water Quality Laboratory Certificates, Davy Drive (2003, 2004, 2005, 2006, 
2007); 

 Township of Ramara, Water Quality Laboratory Certificates, Park Lane (2003, 2004, 2005, 2006, 
2007); 

 Township of Ramara, Water Quality Laboratory Certificates, Val Harbour (2003, 2004, 2005, 
2006, 2007); 

 Township of Ramara, Environmental Services Report (2007); 

 C.C. Tatham and Associates Ltd., Source Protection Pre-Screening Survey Township of Ramara; 
Final Report (2006); 

 Township of Ramara, Bayshore Village Water Works Amended Certificate of Approval (2006); 

 Township of Ramara, Davy Drive Water Works Amended Certificate of Approval (2005); 

 Township of Ramara, Park Lane Water Works Amended Certificate of Approval (2005); 

 Township of Ramara, Val Harbour Water Works Amended Certificate of Approval (2005); 

 Township of Ramara, Bayshore Village Water Works Permit to Take Water (2004); 

 Township of Ramara, Davy Drive Water Works Permit to Take Water (2003); 

 Township of Ramara, Val Harbour Water Works Permit to Take Water (2001); and 

 Operator Interview. 
 
Mr. Dave Stephen, Manager of Environmental Services for the Township of Ramara was interviewed to 
obtain operator insight into potential issues identified in the published data as well as identifying potential 
issues that may not have been identified in published data to date. 
 
Step 2:  Review Data and Identify Potential Drinking Water Issues 
 
A set of tables have been prepared to document a series of potential issues from the raw and treated 
water at the Township of Ramara as identified from various data sources.  The tables are as follows: 
 

Table Number 
Township of Ramara 

Water Works 
Water Type Water Source 

M2-1A 

Bayshore Village 
Raw 

Well #3 

M2-1B Well #4 

M2-1C Well #5 

M2-1D Treated* 

M2-2A Davy Drive Raw Well #1 
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Table Number 
Township of Ramara 

Water Works 
Water Type Water Source 

M2-2B 

Davy Drive 
 

Well #2 

M2-2C Well #3 

M2-2D Well #4 

M2-2E Treated* 

M2-3A 

Park Lane 
Raw 

Well #1 

M2-3B Well #2 

M2-3C Treated* 

M2-4A 

Val Harbour 
Raw 

Well #1 

M2-4B Well #2 

M2-4C Treated* 

* The treated water data collected may reflect the use of any or all wells in that particular water system. 
 
The tables are designed to document: 
 

1) The source reports or data that result in the identification of a parameter as a potential Drinking 
Water Issue; 

2) Results of comparison of observed parameter concentrations to relevant benchmarks and 
situations where: 

a. Parameter concentrations exceed the primary benchmark established by the Ontario Drinking 
Water Quality Standard (ODWQS); 

b. Parameter concentrations exceed a locally established benchmark value (typically a 
background concentration); 

c. Parameter concentrations exceed the established method detection limit (MDL) [typically 
applied for organic chemical parameters]; 

3) Professional judgment on the reliability of the data based on the number of measurements and 
the relative consistency of the observed occurrence; 

4) The nature of observed trends in parameter concentrations; 

5) Input from  local System Operators and other Stakeholders as to the significance of the 
parameter as a Drinking Water Issue; 

6) Whether treatment is in place for the observed parameters and its effectiveness; and 

7) The nature of the source of the parameter listed as a potential issue. 
 
Trends were determined through graphing municipal water supply system water quality data.  Parameters 
listed on the preliminary list of drinking water threats for each well have been assessed graphically for 
trends.  The available data has been provided between 1998 and 2007.   
 
Step 3:  Evaluate Drinking Water Issues 
 
The M2 series of tables have been developed to identify Drinking Water Issues in accordance with the 
“Decision Process for Identification and Evaluation of Drinking Water Issues” as presented in Figure A5-1 
of “Technical Memorandum A5 - Drinking Water Issues Evaluation Methods”. 
 
The positive or negative responses entered in the M2 series of tables correspond to the steps in the 
decision process.  Professional judgment was built into the decision process in the evaluation of data 
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reliability to identify anomalous conditions and in the consideration of operational insights.  Trend analysis 
was used to identify parameters that are projected to exceed the ODWQS within approximately 50 years.  
The M2 series of tables also allow for the identification of the source of the potential Drinking Water Issue, 
whether treatment is in place, and its effectiveness. 
 
For each of the water supply systems, all of the parameters identified in the M2 tables are not considered 
to be Drinking Water Issues.  Parameters common to most systems in the Township of Ramara that were 
removed from consideration include: 
 

 Coliforms and E.Coli are typically absent but can be observed on rare occasions in low numbers.  
The presence of coliforms and E.Coli in the raw water is not persistent or indicative of 
deterioration of raw water quality.  Disinfection is in place and is effective. 

 Organic parameters, such as bromodichloromethane, bromoform, chloroform, 
dibromochloromethane and trihalomethanes, are present in trace concentrations in treated water 
as byproducts of disinfection by chlorination.  Concentrations are typically well below ODWQS 
values and do not display increasing trends. 

 Other organic parameters present in trace concentration, such as benzene, methane, dioxin and 
furan are not considered to represent Drinking Water Issues as: they were not consistently 
measured above the detection limit in other samples; concentrations are well below ODWQS 
values; and do not display increasing trends.  The sources of these parameters are not known. 

 Colour, dissolved organic carbon, dissolved solids, hardness and sulphate have occasionally 
exceeded aesthetic or operational objectives.  Most of these are considered to be naturally-
occurring parameters and none display increasing trends.  These parameters are not considered 
to result in the deterioration of the water quality for use as a source of drinking water. 

 Concentrations of iron, manganese, and turbidity have occasionally exceeded aesthetic or 
operational objectives.  These parameters are considered to be naturally-occurring and are not 
likely to result in the deterioration of the water quality for use as a drinking water source.  
Treatment of these parameters is provided at Davy Drive and Park Lane in the form of green 
sand filtration. 

 Organic nitrogen concentrations occasionally exceed ODWQS aesthetic objectives.  This 
parameter is not considered to result in the deterioration of the water quality for use as a drinking 
water source. 

 Lead concentrations have exceeded ODWQS objectives under circumstances that are 
considered to be anomalous at Bayshore Village and Davy Drive Well Supplies.  Concentrations 
have consistently shown to be under ODWQS objectives during other sampling events and are 
not increasing.  This parameter is therefore not considered to result in the deterioration of the 
water quality for use as a source of drinking water. 

 Concentrations of sodium are consistently less than the ODWQS value of 200 mg/L in the raw 
and treated water from the Township of Ramara wells.  The sodium concentration data usually 
displays no discerning trend, or an increasing trend in the case of Wells #4 and #5 at Bayshore 
Village.  Concentrations are not expected to exceed the ODWQS value within the next 50 years.  
Sodium is therefore not considered to be a Drinking Water Issue at these locations but should be 
closely monitored.  Concentrations have exceeded the guideline of 20 mg/L.  Sodium is a 
concern at 20 mg/L as the Medical Officer of Health is to advise individuals on low-sodium diets.  
Observed concentrations of sodium are variable and the source has not been confirmed, but is 
typically related to winter de-icing or septic system effluents from water softeners.  Reduction of 
sodium use in the contributing watershed would be beneficial to the drinking water quality. 
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Step 4:  Identifying Contributing Area for Drinking Water Issues 
 
No parameters were identified as Drinking Water Issues at the Township of Ramara groundwater wells. 
 
Step 5:  Prepare List of Drinking Water Issues 
 
No parameters were identified as Drinking Water Issues at the Township of Ramara groundwater wells. 
 
 
 
 
LAL/SJD:nah 



Table M2-1A Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Dave Stephen / Manager of Environmental Services / May 13, 2009
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Table M2-1B Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-1C Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-1D Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-2A Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-2B Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-2C Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-2D Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-2E Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-3A Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Table M2-3B Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Methane Y Y Y Y N Y Y Y N NO Y
Sodium Y Y Y Y N Y Y Y N NO Y
Sulphate Y Y Y Y N Y Y Y N NO Y
Turbidity Y Y Y Y N Y Y Y N NO Y

Source of Issue Treatment

Parameter

Evaluate Trends

Drinking 
Water 
Issue

Operational 
Consideration

Confirm Data Reliability

Confirm Presence

Municipality:
Community:
Drinking Water Source:

Township of Ramara
Park Lane
Well #2
March 2 2009

1998-2007
Dave Stephen / Manager of Environmental Services / May 13, 2009

Compare Water 
Quality Data to 

Benchmarks
Identified From
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Table M2-3C Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Chemicals
Benzene Y Y Y Y N Y Y Y N NO Y
Bromodichloromethane Y Y Y Y N Y Y Y N NO Y
Bromoform Y Y Y Y N Y Y Y N NO Y
Chloroform Y Y Y Y N Y Y Y N NO Y
Colour Y Y Y Y N Y Y Y N NO Y
Dibromochlromethane Y Y Y Y N Y Y Y N NO Y
Iron Y Y Y Y N Y Y Y N NO Y Y Y
Manganese Y Y Y Y N Y Y Y N NO Y Y Y
Sodium Y Y Y Y N Y Y Y N NO Y
Trihalomethane Y Y Y Y N Y Y Y N NO Y

March 2 2009
1998-2007

Dave Stephen / Manager of Environmental Services / May 13, 2009

Confirm Data Reliability
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Issue

Municipality:
Community:
Drinking Water Source:

Township of Ramara
Park Lane
Treated Water
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Confirm Presence

Compare Water 
Quality Data to 

Benchmarks
Source of Issue TreatmentEvaluate Trends
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Table M2-4A Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Pathogens
Coliforms Y Y Y Y Y N Y Y N NO Y Y Y

E.Coli Y Y Y Y Y N Y Y N NO Y Y Y

Chemicals
Dioxin and Furan Y Y Y Y N Y Y Y N NO Y
Hardness Y Y Y Y N Y Y Y N NO Y
Iron Y Y Y Y N Y Y Y N NO Y
Manganese Y Y Y Y N Y Y Y N NO Y
Organic Nitrogen Y Y Y Y N Y Y Y N NO Y
Sodium Y Y Y Y N Y Y Y N NO Y
Turbidity Y Y Y Y N Y Y Y N NO Y

Source of Issue Treatment

Parameter

Evaluate Trends

Drinking 
Water 
Issue

Operational 
Consideration

Confirm Data Reliability

Confirm Presence

Municipality:
Community:
Drinking Water Source:

Township of Ramara
Val Harbour
Well #1
March 2 2009

1998-2007
Dave Stephen / Manager of Environmental Services / May 13, 2009

Compare Water 
Quality Data to 

Benchmarks
Identified From
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Table M2-4B Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Chemicals
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Organic Nitrogen Y Y Y Y N Y Y Y N NO Y
Sodium Y Y Y Y N Y Y Y N NO Y
Turbidity Y Y Y Y N Y Y Y N NO Y

March 2 2009
1998-2007

Dave Stephen / Manager of Environmental Services / May 13, 2009
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Source of Issue TreatmentEvaluate Trends
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Table M2-4C Evaluation of Drinking Water Issues
Information Sources:

Watershed Characterization:
Annual Water Quality Reports:

Issues Review Date: Interview (person/title/date):
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Chemicals
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Bromoform Y Y Y Y N Y Y Y N NO Y
Chloroform Y Y Y Y N Y Y Y N NO Y
Dibromochloromethane Y Y Y Y N Y Y Y N NO Y
Trihalomethane Y Y Y Y N Y Y Y N NO Y

Source of Issue Treatment

Parameter

Evaluate Trends

Drinking 
Water 
Issue

Operational 
Consideration

Confirm Data Reliability

Confirm Presence

Municipality:
Community:
Drinking Water Source:

Township of Ramara
Val Harbour
Treated Water
March 2 2009

1998-2007
Dave Stephen / Manager of Environmental Services / May 13, 2009

Compare Water 
Quality Data to 

Benchmarks
Identified From
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GENERAL

System Name: Davy Drive Well Supply
Reviewed Report: North Simcoe Groundwater Study, WHPA-Township of Ramara, Appendix H
Terms of Reference: Ontario Ministry of the Environment and Energy, 2001; Groundwater Studies, 2001/2002, Technical Terms of Reference,  November  2001.
Model Type: Fixed Radius
Score: 5.4
Pass: Yes

System Characteristics 
 

Hydrogeological Complexity

Low, confined bedrock aquifer.  Aquifer is 
bedrock and confined overlying sand and 
gravel. Natural groundwater flow 
directions may differ with depth

Spatial variability in Aquifer Vulnerability Low
Known water Quality Issues None

EVALUATION RESULTS

General Comments
Criterion Awarded

Scored

10
None

Pass None

10
6

None

10 5 None

10 5 None

3a. Is geological setting complex?

Subjective Criteria 

Fixed radius is an approved methodology.  Model 
incorporated recharge, which is not specified in 
technical guidance; however, MOE (R. Vantfoort, 
July 7/10 email) states that approach is 

4. Is Flow Model Complexity Appropriate?

Crystalline bedrock aquifer that is covered by thin 
layer of clay.  Wells are near the convergence of 
two rivers.  Complexity is deemed moderate to 
complex

Davy Drive is serviced by 3 wells.  Text of report 
states modelled rate was 28 m3/day, which is the 
average daily use.  It is not clear if this is the future 
average daily use or the 2001 data; however it is 
assumed that it is for future use (reported max 
population of 86 would give a Dillon calculated per 
capita use of 325 L, which is reasonable).  

Comments / Recommendations
Critical 

Deficiencies Long-term opportunities

Objective Criteria 

1. Were reasonable pumping rates used and documented?

2. Were rule-approved models and methods used?

3b. Is Geological Model / Understanding Adequate for assessment method selected?

There is a lack of hydrogeological information on 
this system.  No pumping tests have been 
completed for Well 1 or Well 2, but Well 3 was 
tested for 25 hours, giving an apparent 
transmissivity of 10 m2/day.  For systems where 
data is not available to support more complex 2-D 

Information should be collected to better understand 
aquifer hydraulic conductivity, fracture network and 
ambient gradient.  Long-term pumping tests using 
monitoring wells should be used to gain a better 
understanding of aquifer transmissivity, and shape of 
zone of influence, and influence of nearby surface 

For systems where data is not available to support 
more complex 2-D or 3-D modelling, fixed radius is 
deemed adequate.  Report states that discrete 
fracture flow in aquifer contradicts assumption of 
EPM required by 2D WhAEM modelling that was 
performed elsewhere.  Fracture orientation and 

Table 1: DAVY DRIVE - WELL HEAD TIME OF TRAVEL CAPTURE ZONE PEER REVIEW EVALUATION RESULTS



5 7 None

10 N/A None

10 5 None Characterize the shallow, intermediate and deep flow 
system in bedrock.  It is possible that shallow 
groundwater flow gradient directions are different than 
that at depth

5 5 None

5 5 Uncertainty is considered critical. Limited 
uncertainty analysis was performed through the 
application of a 20% shape factor increase; 
however, end result is not considered conservative 
relative to concerns identified.

None

High Designation not provided in report, but Dillon 
recommends that it be assessed as high

None

9. Was Uncertainty considered in the analysis?

5. Are model input parameters (recharge, porosity, K) reasonable?

Natural flow field is not well known.  Potentiometric 
surface indicates that at depth flow is from the 
east; however, there may also be a local divide 
west of the system as there is a river to the east.  
The close proximity of surface water will also tend 
to make the gradient relatively flat in area of well.

6. Was natural flow field adequately incorporated into model?
    (Numerical Model)

Aquifer thickness (1m), porosity (0.1 %) and 
recharge (10 mm/year) are conservatively low.  
Since the fixed radius is based on a water-balance 
rather than advective flow, the area of the WHPA 
circles will be conservatively large.

8. Was the Model Calibrated?

7. Was natural flow field adequately incorporated into model?
    (Analytical Model)

Fixed radius model is not calibrated to water levels 
as it is based on a mass-balance approach. 

10. What is the Uncertainty?



GENERAL

System Name: Park Lane Well Supply
Reviewed Report: North Simcoe Groundwater Study, WHPA-Township of Ramara, Appendix H
Terms of Reference: Ontario Ministry of the Environment and Energy, 2001; Groundwater Studies, 2001/2002, Technical Terms of Reference,  November  2001.
Model Type: Fixed Radius
Score: 5.4
Pass: Yes

System Characteristics 
 

Hydrogeological Complexity

Low, confined bedrock aquifer.  Aquifer is 
bedrock and confined overlying sand and 
gravel. Natural groundwater flow 
directions may differ with depth

Spatial variability in Aquifer Vulnerability Low
Known water Quality Issues None

EVALUATION RESULTS

General Comments
Criterion Awarded

Scored

5
None

Pass None

10
6

None

10 5 None

10 5 None

3a. Is geological setting complex?

Subjective Criteria 

Fixed radius is an approved methodology.  Model 
incorporated recharge, which is not specified in 
technical guidance; however, MOE (R. Vantfoort, 
July 7/10 email) states that approach is 

4. Is Flow Model Complexity Appropriate?

Crystalline bedrock aquifer covered by thin layer of 
clay or sand.  Wells appear to be about 250 m from 
river.  Report states that flow could be complex as 
a result of surface water influences.  Complexity is 

30 residences (13 lots) of Park Lane are serviced 
by two wells, with future growth limited to a total of 
19 lots.  Well 1 is drilled  61 m deep and Well 2 
(backup) drilled 25 m deep into gneissic bedrock.  
Modelled rate was based on the average 2002 
rate; however the report states that there are 
additional lots in the subdivision that have not yet 
been developed.  It is noted that the modelled rate 
(15 m3/d) is similar to the PTTW average rate 

If pumping exceeds modelled rate as a result of further 
lot development, model should be reassessed.

Comments / Recommendations
Critical 

Deficiencies Long-term opportunities

Objective Criteria 

1. Were reasonable pumping rates used and documented?

2. Were rule-approved models and methods used?

3b. Is Geological Model / Understanding Adequate for assessment method selected?

There is a lack of hydrogeological information on 
this system.  No pumping tests have been 
completed for Well 1, but Well 2 was step-tested 
for 1 hour.  Apparent transmissivity of 10 m2/day is 
reported.  For systems where data is not available 
to support more complex 2-D or 3-D modelling, 

Information should be collected to better understand 
aquifer hydraulic conductivity, fracture network and 
ambient gradient.  Long-term pumping tests using 
monitoring wells should be used to gain a better 
understanding of aquifer transmissivity, and shape of 
zone of influence, and influence of nearby surface 

For systems where data is not available to support 
more complex 2-D or 3-D modelling, fixed radius is 
deemed adequate.  Report states that discrete 
fracture flow in aquifer contradicts assumption of 
EPM required by 2D WhAEM modelling that was 
performed elsewhere.  Fracture orientation and 

Table 2: PARK LANE - WELL HEAD TIME OF TRAVEL CAPTURE ZONE PEER REVIEW EVALUATION RESULTS



5 7 None

10 N/A None

10 5 None Characterize the shallow, intermediate and deep flow 
system in bedrock.  It is possible that shallow 
groundwater flow gradient directions are different than 
that at depth

5 5 None

5 5 Uncertainty is considered critical. Limited 
uncertainty analysis was performed through the 
application of a 20% shape factor increase

None

High Designation not provided in report, but Dillon 
recommends that it be assessed as high

None

9. Was Uncertainty considered in the analysis?

5. Are model input parameters (recharge, porosity, K) reasonable?

Natural flow field is not well known.  Potentiometric 
surface indicates that at depth flow is from the 
east; however, there may also be a local divide 
west of the system.  The close proximity of surface 
water will also tend to make the gradient relatively 
flat in area of well.

6. Was natural flow field adequately incorporated into model?
    (Numerical Model)

Aquifer thickness (1m), porosity (0.1 %) and 
recharge (10 mm/year) are conservatively low.  
Since the fixed radius is based on a water-balance 
rather than advective flow, the area of the WHPA 
circles will be conservatively large.

8. Was the Model Calibrated?

7. Was natural flow field adequately incorporated into model?
    (Analytical Model)

Fixed radius model is not calibrated to water levels 
as it is based on a mass-balance approach. 

10. What is the Uncertainty?


