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1.0 INTRODUCTION 

 

Morey Associates Ltd. was retained by Schouten Construction Ltd. to undertake a hydrogeological 

investigation at the site of the proposed residential subdivision located on the north side of Hemphill 

Street, Village of Richmond, within Part Lot 25, Concession 4, Geographic Township of Goulbourn, 

City of Ottawa, Ontario (see Key Plan, Figure 1). 

 

The subject site for this assessment consists of about a 0.8 hectare ‘L’ shaped property.  The 

proposed site development plan drawing prepared by H. A. Ken Shipman Surveying Ltd., Ref. No. 

GLB-467 for File 16-10896, indicates that the site will be subdivided into 7 lots for single family 

dwelling construction, with lot sizes of some 0.08 to 0.14 hectares (see Site Sketch Plan, Figure 3).  

The proposed dwellings will be serviced by individual on-site private wells. The dwellings will be 

serviced by a municipal sanitary sewer and accordingly a septic system impact assessment is not 

required.  

 

For the purpose of this report Hemphill Street is considered to exist at the south side of the 

proposed subdivision (see Key Plan, Figure 1). 

 

This investigation was carried out in general accordance with the Ministry of the Environment and 

Climate Change (MOECC) Procedure D-5-5 Technical Guideline for Private Wells: Water Supply 

Assessment (August 1996) and the applicable sections of the City of Ottawa Official Plan (2003) 

requiring that information be provided indicating the following: 

 

 Sufficient quantity of groundwater exists on site to service the development. 

 Water wells can be constructed on the proposed lots that will not be impacted by identified 

potential sources of groundwater contamination in the area. 

 The quality of the groundwater meets or exceeds the Ontario Drinking Water Standards, 

Objectives and Guidelines. 

 

The City of Ottawa provided us with a copy of a Hydrogeological Study Report previously carried 

out by Golder Associates Ltd. for a proposed residential development consisting of some 51 lots on 

the east side of Shea Road immediately opposite the site for this present report. That Golder 

Associates Ltd. Report is titled “Hydrogeological Study, Proposed Development, Part of Lot 26, 



 

 
Schouten Construction Ltd. 
Hydrogeological Investigation 
Hemphill Street, Richmond, Ontario 

 
-2-                                                              File No. 017630 

May 14, 2018 

 

MOREY ASSOCIATES 
 

Concession 4, Geographic Township of Goulbourn, City of Ottawa (Richmond Village), Ontario”, 

dated September 2017, Report Number 14118381-1000, Rev. 2, hereinafter collectively referred to 

as the “GAL report”.  The GAL report has not been relied upon for the conclusions presented in this 

present report, however the GAL report has been reviewed as one of several information sources 

with regards to the geological/hydrogeological setting in the general area of the present site. 

  

1.1 SITE BACKGROUND 

 

The site is bordered on the north and west by vacant agricultural fields, on the south by Hemphill 

Street with existing residential development beyond, and on the east by an existing single family 

dwelling with Shea Road and vacant agricultural fields beyond.  The ground cover at the site 

consists of cultivated lands with some young to mature trees along the south property boundary. A 

tributary to Jock River exists some 130 metres east of the subject site.  The regional groundwater 

flow is generally from southwest to northeast (MVC and RVCA, 2011). 

 

A review of the surficial geology map for the site area indicates that the site is underlain by marine 

deposited clay, silt, and silty clay.  The bedrock geology map indicates that the bedrock underlying 

the site consists of dolostone and sandstone of the Beekmantown Group (specifically the Oxford 

formation). The Oxford formation in the general area of the site is generally known (based on 

preparation and review of hydrogeological investigations carried out by the undersigned in the 

Ottawa area over the past some 30 years) as an adequate source of groundwater from a quality 

and quantity point of view for domestic use with localized occurrences of elevated iron, hardness, 

sodium, total dissolved solids and hydrogen sulphide.  

 

 
2.0 PROCEDURES 

 

2.1 GENERAL 

 

The objectives of this investigation were: 

 

 to investigate the potential quantity and quality of groundwater that would be expected from 

water supply wells drilled at the site to service the proposed residential development. 
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The test wells installed for this investigation will be used as water supply wells for the proposed 

development and constitute about 43 percent (3 out of 7) of the total number of water supply wells 

which will be required for the proposed 7 lot development. 

 

2.2 TEST WELL CONSTRUCTION 

 

To determine the quantity and quality of groundwater available for domestic water supply, three test 

wells, numbered TW1, TW2 and TW3 were pump tested and sampled.  The approximate locations 

of the test wells are shown on the attached Site Sketch Plan, Figure 3.  The test wells, TW1, TW2 

and TW3 were drilled by Air Rock Drilling Co. Ltd., of Richmond, Ontario, on January 29, January 

30 and February 6, 2018, respectively, for the purposes of this investigation. The water well records 

for the test wells are provided in Appendix A. 

 

The water well records for the test wells supplied by the well driller indicate that nominal 16 

centimetre inside diameter steel casings were installed through the overburden and were set well 

into the bedrock and grouted in place using cement slurry and bentonite. The well casings are 

indicated to extend some 15.8 to 16.5 metres (52 to 54 feet) below the ground surface at the test 

wells.  The wells were drilled to final depths using a 15 centimetre diameter bit and completed as an 

open hole in the bedrock.  TW1, TW2 and TW3 were drilled into the bedrock to final depths of some 

48.8, 42.7 and 54.9 metres, respectively, below the existing ground surface.   

 

The ground surface elevation at each test well location was surveyed using total station survey 

equipment in reference to a site benchmark, the Geodetic elevation of which was supplied by H. A. 

Ken Shipman Surveying Ltd. (see Site Sketch Plan, Figure 3). The ground surface elevations at 

TW1, TW2 and TW3 were 94.0, 94.0 and 93.7 metres and the stick-up of the well casing at each 

well is about 0.75, 1.2 and 0.75 metres, respectively.  

 

2.3 WELL WATER QUALITY TESTING 

 

2.3.1 TEST WELLS 

 

Groundwater samples were collected from the test wells at about hours 3 and 6 of the pumping 

tests to characterize groundwater quality.  The groundwater samples from the test wells were 

collected and prepared/preserved in the field using appropriate techniques and submitted to 
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Eurofins Environment Testing laboratory in Ottawa, Ontario for the chemical, physical and 

bacteriological analyses listed in the Ministry of the Environment and Climate Control (MOECC) 

guideline entitled Procedure D-5-5, Technical Guideline for Private Wells: Water Supply 

Assessment, August 1996. The temperature, conductivity, pH, total dissolved solids (TDS), turbidity 

and residual chlorine levels of the groundwater were measured at periodic intervals during the 

pumping tests. 

 

2.3.2 NEIGHBOURING WELLS 

 

An attempt was made to identify the MOECC well records associated with the 15 closest existing 

dwellings to the site located adjacent to the site, north of the site and south of Hemphill Street (see 

Appendix B).  An attempt was also made to contact the residents of those 15 dwellings in order to 

carry out a well survey and/or collect samples of their well water. A well survey form was hand 

delivered to the residents of the 15 dwellings listed in the following table: 

Table 2.1: Summary of Well Survey Form Distribution 

Civic Address 
*Survey Form 

Returned 

Consented to 
Sampling for 
Laboratory 

Testing 

Water Sample 
Obtained 

3244 Shea Road NO NO NO 

3290 Shea Road NO NO NO 

4 Hemphill Street NO NO NO 

6 Hemphill Street NO NO NO 

39 Gamble Drive YES YES YES 

40 Gamble Drive NO NO NO 

41 Gamble Drive NO NO NO 

42 Gamble Drive NO NO NO 

43 Gamble Drive NO NO NO 

44 Gamble Drive YES YES YES 

22 Mary Hill Crescent NO NO NO 

24 Mary Hill Crescent NO NO NO 

26 Mary Hill Crescent YES YES NO** 

28 Mary Hill Crescent NO NO NO 

30 Mary Hill Crescent NO NO NO 

*At time of preparation of this report 

**Several unsuccessful attempts to schedule a time for sampling were made between the time consent to sample 
was granted and time of preparation of this report. It is considered that the property owner became disinterested 
in a water sample being obtained from their well. 

The completed well survey forms and consent to obtain a well water sample from the dwelling 

occupants from 39 Gamble Drive, 44 Gamble Drive and 26 Mary Hill Crescent had been provided to 

our office as of the date of this report.  The completed well surveys are provided in Appendix B.  
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In addition to the above, the MOECC well records and the results of well surveys, conducted as part 

of the above mentioned GAL report, for the water wells associated with the dwellings located at 2 

Hemphill Street and 3310, 3316 and 3326 Shea Road are provided in Appendix B. 

 

2.4 WELL WATER QUANTITY TESTING 

 

Pumping tests were conducted on TW1, TW2 and TW3 on January 7, January 12 and January 6, 

2015, respectively.  The testing consisted of six hour duration constant discharge rate pumping 

tests.  During the pumping tests, water level measurements were made on a regular basis to 

monitor the drawdown of the water level in the wells in response to pumping.  After the pumping 

period, the pump was shut off and the recovery of the water level in the test wells was monitored for 

a period of time.  Water levels at adjacent test wells were monitored periodically during pumping 

tests to determine the potential interference effects between the wells.  During the pump tests, the 

pump discharge outlet was located an adequate distance from the test wells to ensure the 

discharge did not interfere with the natural recharge to the wells in view of the relatively 

impermeable nature and thickness of the overburden (silty clay) at the site.  

 
 
 
3.0 GROUNDWATER SUPPLY INVESTIGATION 

 

3.1 SUPPLY AQUIFER 

 

As mentioned above, the bedrock geology map for the site area indicates that dolomite of the 

Oxford formation underlies the site.  The MOECC well records for the test wells indicate grey 

limestone was encountered during drilling.  A review of the MOECC water well records for the test 

wells, attached in Appendix A, indicate that the test wells encountered water during drilling in the 

bedrock at depths of some 40.8 to 53.0 metres below the existing ground surface. 

Table 3.1: Summary of Test Well Construction Details 

Test Well 
Total Depth 
of Well (m 

BGS) 

Depth to 
Surface of 

Bedrock (m 
BGS) 

Overburden 
Material 

Type 

Bedrock 
Type 

Depth of Well 
Casing (m 

BGS) 

Depth Water 
Found (m 

BGS) 

TW1 48.8 14.0 Clay Limestone 15.8 46.9 

TW2 42.7 14.3 Clay Limestone 16.2 40.8 

TW3 54.9 14.6 Clay Limestone 16.5 33.8, 53.0 

Note: m BGS = Metres Below Ground Surface 
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3.2 WATER QUALITY 

 

The laboratory testing results of the chemical, physical and bacteriological analyses of water 

samples obtained from the test wells during the pumping tests are provided in the attached 

Appendix C and are summarized in the table below.   

Table 3.2: Pumping Test Well Water Samples Laboratory Testing Results 
TW1 TW2 TW3 

3 hr 6 hr 
Sample 

obtained 
03/15/18 

3 hr 6 hr 
Sample 

obtained 
03/15/18 

3 hr 6 hr 

Parameter MRL Units 1Guideline 
Hardness as CaCO3 1 mg/L OG-100, 4500 113 113 - 117 117 - 120 123 

Ion Balance 0.01     0.91 0.93 - 0.94 0.99 - 0.93 0.97 

TDS (COND - CALC) 1 mg/L AO-500 555 552 - 491 493 - 530 536 

Alkalinity as CaCO3 5 mg/L OG-30 - 500 241 228 - 243 232 - 234 223 

Cl 1 mg/L AO-250 101 104 - 80 80 - 100 100 

Colour 2 TCU AO-5, 2T-7 4 3 - 20 14 3 <2 3 

Conductivity 5 uS/cm   854 849 - 756 759 - 815 825 

DOC 0.5 mg/L AO-5, 2T-10.0 1.3 <0.5 - 1.5 <0.5 - <0.5 <0.5 

F 0.10 mg/L MAC-1.5 1.20 1.22 - 1.20 1.18 - 0.95 1.05 

N-NO2 0.10 mg/L MAC-1.0 <0.10 <0.10 - <0.10 <0.10 - <0.10 <0.10 

N-NO3 0.10 mg/L MAC-10.0 <0.10 <0.10 - <0.10 <0.10 - 0.24 0.15 

pH 1.00   OG-6.5 - 8.5 8.47 8.45 - 8.24 8.22 - 8.24 8.25 

SO4 1 mg/L AO-500 36 36 - 33 32 - 45 41 

Ca 1 mg/L   22 22 - 22 22 - 25 26 

Fe 0.03 mg/L AO-0.3, 2T-5.0 0.13 0.11 - 0.41 0.39 - 0.12 0.09 

K 1 mg/L   8 8 - 7 7 - 7 7 

Mg 1 mg/L   14 14 - 15 15 - 14 14 

Mn 0.01 mg/L AO-0.05, 2T-1.0 <0.01 <0.01 - 0.05 0.04 - <0.01 <0.01 

Na 2 mg/L AO-200, A-20 120 120 - 112 116 - 123 123 

TKN 0.1 mg/L   0.5 0.5 - 0.4 0.4 - 0.2 0.3 

Phenols 0.001 mg/L   <0.001 <0.001 - <0.001 <0.001 - <0.001 <0.001 

N-NH3 0.01 mg/L   0.49 0.49 - 0.34 0.35 - 0.22 0.23 

S2- 0.02 mg/L AO-0.05 <0.02 <0.02 - <0.02 <0.02 - <0.02 <0.02 

Tannin & Lignin 0.1 mg/L   <0.1 <0.1 - 0.1 0.1 - <0.1 <0.01 

Turbidity 0.1 NTU AO-5.0 1.1 1.2 - 9.1 10.6 - 2.5 2.3 

Heterotrophic Plate 
Count 

0 ct/1mL   202 361 - 4 1 - 24 18 

E.Coli 0 ct/100mL MAC-0 0 0 - 0 0 - 0 0 

Faecal Coliforms 0 ct/100mL   0 0 - 0 0 - 0 0 

Total Coliforms 0 ct/100mL MAC-0 0 4 0 0 0 - 0 0 
5Organic Nitrogen   mg/L OG-0.15 0.01 0.01 - 0.06 0.05 - 0 0.07 

1 Guideline = Ontario Drinking Water Standards Objectives and Guidelines  
2 MOECC Maximum Concentration Considered Reasonably Treatable (See   MRL = Method Reporting Limit   
  MOECC Guideline `D-5-5 Private Wells: Water Supply Assessment`) AO = MOECC Aesthetic Objective   
3 Table 2, Appendix, MOECC Guideline `D-5-5 Private Wells: Water OG = MOECC Operational Guideline   
  Supply Assessment` document MAC = MOECC Maximum Acceptable Concentration  
4 "Hardness in excess of 500mg/L in drinking water is unacceptable for most T = MOECC Treatability Limit (See Note 2)   
domestic purposes" - Technical Support Document for Ontario Drinking Water  A = MOECC Advisory Limit (See Note 3)   
Standards, Objectives and Guidelines, Revised June 2006, Province of Ontario.  Bold Italic = AO, OG or MAC Guideline Exceedence  
5 Organic Nitrogen = | Total Kjeldahl Nitrogen - N-NH3 | and should not exceed 0.15 mg/L 
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The results of the chemical, physical and bacteriological analyses of water samples obtained from 

the test wells are provided in the attached Appendix C and in Table I.  The water quality as 

determined from the results of the analyses is relatively favourable.  The water meets all the Ontario 

Drinking Water Standards, Objectives and Guidelines (ODWSOG) health and aesthetic parameters 

tested for at the test wells except for the following: 

 

 hardness at all of the wells 

 TDS at TW1 and TW3 

 Iron at TW2 

 

The water samples obtained from all of the test wells is considered to be hard by water treatment 

standards with a hardness level above the ODWSOG operational guideline of 100 milligrams per litre. 

The hardness at the test wells ranges from about 113 to 123 milligrams per litre.  However, based 

on the Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines, 

Revised June 2006, the hardness levels of the water samples are less than what is considered 

unacceptable (greater than 500 milligrams per litre) for most domestic purposes and is considered 

treatable.  Water with hardness above 80 to 100 milligrams per litre as CaC03 is often softened for 

domestic use.  Water softening by conventional sodium ion exchange may introduce relatively high 

concentrations of sodium into the drinking water, which may contribute a significant percentage to 

the daily sodium intake for a consumer on a sodium restricted diet.  Where ion exchange water 

softeners are used, a separate unsoftened water supply could be used for drinking and culinary 

purposes. 

 

The levels of TDS measured at the laboratory for test wells TW1 and TW3 ranged from about 530 to 

555 milligrams per litre and is above the ODWSOG aesthetic objective of 500 milligrams per litre.  The 

in-situ measurements of TDS during the pumping tests, between hours 3 and 6, ranged from some 

378 to 400 milligrams per litre for test well TW1 and from some 382 to 445 milligrams per litre for test 

well TW3, for an average TDS level of both laboratory measurement and in-situ measurements of 

about 381 milligrams per litre for test well TW1 and 473 milligrams per litre for test well TW3.  TDS may 

result in corrosion or encrusting of plumbing/plumbing fixtures.  Langelier Saturation Index (LSI) 

calculations (using the American Water Works Association spreadsheet) were carried out using the 3 

hour and 6 hour water sample testing results for all of the test wells and gave LSI values ranging 

between 0.07 to 0.33 (see Table II).  These LSI values are within the range (-0.5 to 0.5) considered to 

indicate an unlikely occurrence of encrusting/scale or corrosion on plumbing/plumbing fixtures. 
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The laboratory measured levels of iron for the water samples for test well TW2 ranged from 0.39 to 

0.41 milligrams per litre and are above the ODWSOG aesthetic objective of 0.3 milligrams per litre.  

The above indicated iron levels are well within the MOECC maximum concentration considered 

reasonably treatable of 5.0 milligrams per litre.  The levels of iron for the water samples are 

considered treatable using a water softener or manganese greensand filter.   

 

The Total Coliform count at test well TW1 was 0 ct/100mL for the 3 hour sample and 4 ct/100mL for 

the 6 hour sample.  On March 15, 2018 chlorination of test well TW1 was carried out and the well 

sampled after pumping and field testing confirmed that the free chlorine level for the well water was 

0 milligrams per litre.  The water sample was delivered to Eurofins Environment Testing for total 

coliform testing and gave a total coliform count of 0 ct/100mL.  The total coliform count for the hour 

6 sample at test well TW1 is considered typical of recently drilled wells.  

 

The level of turbidity measured at the laboratory for test well TW2 was 9.1 NTU and 10.6 NTU for 

the 3 and 6 hour samples, respectively, which exceeds the ODWSOG aesthetic objective of 5 NTU.  

However, it is expected that the laboratory turbidity level reflects the precipitation of iron from the water 

sample during the time between when the water was sampled and then tested in the laboratory.  

Additional development of test well TW2 was carried out on March 15, 2018.  Field measurements for 

turbidity were carried out at that time and gave values ranging from 12 NTU decreasing with time to 0.8 

NTU. 

 

The level of colour measured for the water samples at test well TW2 were 20 TCU and 14 TCU for 

the 3 and 6 hour samples, respectively, and are above the ODWSOG aesthetic objective of 5 TCU 

and the MOECC maximum concentration considered reasonably treatable of 7 TCU.  As mentioned 

above the levels of iron measured for the water sample were above the ODWSOG aesthetic 

objective (but well within treatability limits) and as indicated in the Technical Support Document for 

Ontario Drinking Water Standards, Objectives and Guidelines, Revised June 2006, “Sometimes colour 

may be contributed to by iron and manganese compounds produced by processes occurring in natural 

sediments or in aquifers”.  As mentioned above additional development of test well TW2 was carried 

out on March 15, 2018.  At that time a water sample was obtained from the well and delivered to 

Eurofins Environmental laboratory for colour testing.  The results of that testing gave a value of 3 

TCU which meets the ODWSOG aesthetic objective.  
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It is pointed out that the levels of sodium for the water samples for all three test wells were 

measured above 20 milligrams per litre (112 to 123 milligrams per litre) and accordingly may be of 

interest to persons on a sodium restricted diet.  According to the MOECC, the local Medical Office 

of Health should be notified where sodium levels are above 20 milligrams per litre in order that this 

information may be relayed to local physicians.  The sodium levels are well within the ODWSOG 

aesthetic objective of 200 milligrams per litre.   

 

3.2.4 NEIGHBOURING WELLS 

   

The following table provides available well construction information for the 15 residential water wells 

indicated in the above mentioned Table 2.1 (with the exception of 3244 and 3290 Shea Road and 

28 Mary Hill Crescent for which the well records could not be located) as well as for the 4 previously 

mentioned water wells located at 2 Hemphill Street, 3310, 3316 and 3326 Shea Road (see report 

section 2.3.2).  

Table 3.3: Summary of Neighbouring Well Construction Details 

Well ID 
Likely Well 
Location 

Year of Well 
Construction 

Total Depth 
of Well (m 

BGS) 

Depth to 
Surface of 

Bedrock (m 
BGS) 

Static Water 
Level 

(assumed m 
BGS) 

Available 
Drawdown 

(m) 

1509756 4 Hemphill St 1968 26.2 13.1 3.4 22.8 

1528767 6 Hemphill St 1995 14.3 14.0 2.4 11.9 

1509810 ***39 Gamble Dr 1968 15.5 13.7 1.2 14.3 

1509758 40 Gamble Dr 1968 15.2 13.7 1.8 13.4 

1509748 41 Gamble Dr 1968 15.2 13.7 3.0 12.2 

1509757 42 Gamble Dr 1968 14.3 13.7 1.5 12.8 

1509791 43 Gamble Dr 1968 15.2 13.7 1.2 14.0 

1509766 ***44 Gamble Dr 1968 16.2 14.3 2.1 14.1 

1531497 22 Mary Hill Cres 2000 73.2 14.9 4.1 69.1 

1531410 24 Mary Hill Cres 2000 71.6 15.8 3.8 67.8 

1531128 **26 Mary Hill Cres 2000 68.6 15.5 3.4 65.2 

1530215 30 Mary Hill Cres 1998 22.9 15.8 4.5 18.4 

1509773 **2 Hemphill St 1968 18.0 14.0 7.6 10.4 

1509747 ***3310 Shea Rd 1968 14.6 12.5 3.0 11.6 

1509751 **3316 Shea Rd 1968 15.8 12.8 4.6 11.2 

1509753 **3326 Shea Rd 1968 15.2 12.2 4.6 10.6 

Note: m BGS = Metres Below Ground Surface 
**Well survey results available as of the date of this present report 
***Well survey and water sample testing results available as of the date of this present report 

 

As indicated in the above Table 3.3, the results of seven well surveys for the wells located at 39 and 

44 Gamble Drive, 26 Mary Hill Crescent, 2 Hemphill Street, and 3310, 3316 and 3326 Shea Road 

are available and provided in the attached Appendix B.  Further, the results of laboratory testing of 
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water samples obtained from the wells located at 39 and 44 Gamble Drive and 3310 Shea Road 

are available and provided in the attached Appendix D. 

 

The above mentioned seven residential wells are indicated to have been constructed in 1968 (some 

50 years old), except for the well located at 26 Mary Hill Crescent which is indicated to have been 

constructed in 2000 (some 18 years old).  No well grouting details are indicated on the well records 

for the above mentioned wells constructed in 1968.  The well record for the well at 26 Mary Hill 

Crescent indicates that the annular space around the well casing from a depth of some 15.8 metres 

up to the ground surface was grouted/sealed with 1 bag of cement and 1 bag of QuickGrout 

(bentonite). 

 

The well surveys for the above noted seven residential wells indicate that the groundwater is used 

for drinking water.  Water treatment systems (water softeners) are used at all of the above 

mentioned locations, except for 39 and 44 Gamble Drive.  The owner at 26 Mary Hill Crescent 

indicated that a filter and a water softener was used.  The interviewees all indicated that their water 

was acceptable to excellent with regards to water quality and the interviewees did not indicate any 

problems with regards to water quantity. 

 

The well water samples obtained from 39 Gamble Drive, 44 Gamble Drive and 3310 Shea Road 

were tested for the MOECC “subdivision package” list of bacteriological parameters.  The results of 

that testing indicate all three water samples are of acceptable bacteriological quality. 

 

The well water samples obtained from 44 Gamble Drive and 3310 Shea Road were also tested for 

the MOECC “subdivision package” list of chemical and physical parameters.  The results of that 

testing indicated the two water samples meet all the ODWSOG health and aesthetic parameters 

tested for except for hardness, TDS, colour and sulphide for the sample obtained from 44 Gamble 

Drive and hardness, TDS and iron for the sample obtained from 3310 Shea Road. 

 

The level of hardness measured for the above two samples (117 milligrams per litre) is less than 

what is considered unacceptable (greater than 500 milligrams per litre) for most domestic purposes 

and is considered treatable.  The levels of TDS measured for the above two samples (515 and 536 

milligrams per litre) is slightly above the aesthetic objective of 500 milligrams per litre and the 

interviewees at 44 Gamble Drive and 3310 Shea Road did not indicate any issues with 

encrusting/scale or corrosion on plumbing/plumbing fixtures. 
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The level of colour measured for the water sample obtained from 44 Gamble Drive was 6 TCU and 

is slightly above the ODWSOG aesthetic objective of 5 TCU, however is within the MOECC 

maximum concentration considered reasonably treatable of 7 TCU. 

 

The level of iron measured for the water sample obtained from 3310 Shea Road was 0.31 

milligrams per litre and is slightly above the ODWSOG aesthetic objective of 0.3 milligrams per litre, 

however is well within the MOECC maximum concentration considered reasonably treatable of 5.0 

milligrams per litre. 

 

The level of sulphide measured for the water sample obtained from 44 Gamble Drive was 0.06 

milligrams per litre and is slightly above the ODWSOG aesthetic objective of 0.05 milligrams per 

litre.  The interviewee at 44 Gamble Drive indicated that their water was acceptable to excellent with 

regards to quality and specifically did not indicate a poor odour or sulphur smell. 

 

It is pointed out that the levels of sodium for the above two samples were measured above 20 

milligrams per litre (124 and 134 milligrams per litre) and accordingly may be of interest to persons 

on a sodium restricted diet.  According to the MOECC, the local Medical Office of Health should be 

notified where sodium levels are above 20 milligrams per litre in order that this information may be 

relayed to local physicians.  The sodium levels are well within the ODWSOG aesthetic objective of 

200 milligrams per litre. 

 

The water quality at the sampled neighbouring wells is indicated to be comparable to the water 

quality at the test wells constructed for this investigation, with the exception of the slightly elevated 

level of sulphide measured for the water sample obtained from 44 Gamble Drive.  Based on the 

results of the neighbouring well surveys and laboratory testing of neighbouring well water samples 

carried out for this investigation, the water quality and quantity in the water supply aquifer is 

indicated to be acceptable for typical domestic use. 

 

3.3 WATER QUANTITY 

 

The drawdown and recovery data and plots for TW1, TW2 and TW3 are shown in Appendices E, F 

and G, respectively.  The drawdown and recovery data provided were measured with reference to 

the top of the well casing at each test well location. 
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The pumping test data for the test wells were analyzed using the method of Cooper and Jacob 

(1946).  Although the assumptions on which these equations are based are not strictly met, this 

method provides a reasonable estimate of the aquifer transmissivity.  The analysis of the data 

obtained during the pumping tests is summarized in the attached Table III.  The water levels in 

adjacent wells were monitored during the pumping tests for the three test wells.  The drawdown in 

the observation wells was plotted as a function of time during pumping (see attached Appendices E, 

F and G) and a resulting storativity estimate was calculated (see attached Table IV).  

 

The following sections discuss the results of the analysis of the data obtained during the pumping 

tests with respect to test well yields. 

 

3.3.1 TEST WELL TW1 

 

The six hour duration pumping test was carried out at a discharge rate of 36 litres per minute (8 

Igpm).  The static water level prior to testing was about 3.28 metres below the top of the well casing 

and the water level after six hours of pumping was about 15.17 metres below the top of the well 

casing for a total drawdown at the end of pumping of 11.89 metres.  The available drawdown in the 

well is about 45 metres.  The specific capacity of the well at this pumping rate is approximately 4.4 

cubic metres per day per metre of drawdown. 

 

Based on the pumping test drawdown data the transmissivity of the aquifer is estimated to be 34.2 

m2/day.  Based on the pumping test recovery data the aquifer transmissivity is estimated to be 95.9 

m2/day.  The average transmissivity of the bedrock aquifer in the area of TW1 is estimated to be 

65.1 m2/day.  At the end of pumping, 120 minutes was required for 100 percent recovery of the total 

drawdown in the static water level created during pumping.   

 

Based on the data obtained during the pumping test, it can be concluded that the well is capable of 

sustaining a short term yield of at least 36 litres per minute (8 Igpm) and that during the course of 

the six hour pumping period about 27 percent of the available drawdown in the test well was 

utilized. 
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3.3.2 TEST WELL TW2 

 

The six hour duration pumping test was carried out at a discharge rate of 68 litres per minute (15 

Igpm).  The static water level prior to testing was about 2.51 metres below the top of the well casing 

and the water level after six hours of pumping was about 10.78 metres below the top of the well 

casing for a total drawdown at the end of pumping of 8.27 metres.  The available drawdown in the 

well is about 40 metres.  The specific capacity of the well at this pumping rate is approximately 11.9 

cubic metres per day per metre of drawdown. 

 

Based on the pumping test drawdown data the transmissivity of the aquifer is estimated to be 74.9 

m2/day.  Based on the pumping test recovery data the aquifer transmissivity is estimated to be 

112.3 m2/day.  The average transmissivity of the bedrock aquifer in the area of TW2 is estimated to 

be 93.6 m2/day.  At the end of pumping, 50 minutes was required for 100 percent recovery of the 

total drawdown in the static water level created during pumping.   

 

Based on the data obtained during the pumping test, it can be concluded that the well is capable of 

sustaining a short term yield of at least 68 litres per minute (15 Igpm) and that during the course of 

the six hour pumping period about 21 percent of the available drawdown in the test well was 

utilized. 

 

3.3.3 TEST WELL TW3 

 

The six hour duration pumping test was carried out at a discharge rate of 46 litres per minute (10 

Igpm).  The static water level prior to testing was about 2.14 metres below the top of the well casing 

and the water level after six hours of pumping was about 13.62 metres below the top of the well 

casing for a total drawdown at the end of pumping of 11.48 metres.  The available drawdown in the 

well is about 52 metres.  The specific capacity of the well at this pumping rate is approximately 5.7 

cubic metres per day per metre of drawdown. 

 

Based on the pumping test drawdown data the transmissivity of the aquifer is estimated to be 54.5 

m2/day.  Based on the pumping test recovery data the aquifer transmissivity is estimated to be 38.7 

m2/day.  The average transmissivity of the bedrock aquifer in the area of TW3 is estimated to be 

46.6 m2/day.  At the end of pumping, 70 minutes was required for 100 percent recovery of the total 

drawdown in the static water level created during pumping.   
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Based on the data obtained during the pumping test, it can be concluded that the well is capable of 

sustaining a short term yield of at least 46 litres per minute (10 Igpm) and that during the course of 

the six hour pumping period about 22 percent of the available drawdown in the test well was 

utilized. 

 

3.3.4 SUMMARY OF TEST WELL YIELDS 

 

The MOECC Guideline D-5-5 Section 4.3.2 for water quantity requirement indicates that the per-

person requirement shall be 450 litres per day and relates that quantity to an equivalent peak per 

person demand rate of 3.75 litres per minute.  The MOECC guideline indicates that for a single family 

dwelling the likely number of persons per well (per dwelling) is considered to be the number of 

bedrooms in the dwelling plus one.  The MOECC guidelines further requires that regardless of the 

demand rate determined using the above mentioned calculation, the demand rate (minimum pumping 

rate of a well servicing a single family dwelling) shall not be less than 13.7 litres per minute. 

 

The results of the pumping tests indicate that all of the test wells are capable of more than meeting 

MOECC minimum demand rate of 13.7 litres per minute and that TW1, TW2 and TW3 are capable of 

meeting the MOECC demand rate for an eight, seventeen and eleven bedroom single family dwelling, 

respectively, (a typical single family dwelling is considered to be a four bedroom dwelling). 

 

3.3.5 SUMMARY OF TRANSMISSIVITY ANALYSIS 

 

The above mentioned transmissivity values based on the pumping test drawdown and recovery 

data are summarized in Table 3.4 and classified regarding magnitude, designation and groundwater 

supply potential based on Krasny (1993). 

Table 3.4: Classification of Transmissivity Values 

1Magnitude      
(m2/day) 

1Class 1Designation 
1Groundwater 

Supply Potential 

Transmissivity Values from Pumping Tests (m2/day) 

TW1 TW2 TW3 

Pump. Rec. Pump. Rec. Pump. Rec. 

>1000 I Very High Regional Importance             

100 - 1000 II High 
Lesser Regional 

Importance 
       112.3     

10 - 100 III Intermediate Local Water Supply 34.2  95.9  74.9 
 

54.5  38.7 

1 - 10 IV Low Private Consumption 
  

      
 

0.1 - 1 V Very Low Limited Consumption             

<0.1 VI Imperceptible 
Very difficult to Utilize 

for Water Supply 
            

1Kransy (1993) 'Classification of Transmissivity Magnitude and Variation", Vol.31, No.2 - Ground Water   
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Based on the above, all of the test wells are indicated to be capable of providing an adequate 

quantity of water for local water supply. 

 

 

4.0 IMPACT ASSESSMENT 

 

4.1 HYDROGEOLOGICAL SENSITIVITY 

 

No karstic areas, areas of fractured bedrock exposed at the surface, areas of thin soil cover or 

areas of highly permeable soils were identified for the site.  Accordingly, the site is not considered 

hydrogeologically sensitive. 

 

4.2 INTERFERENCE EFFECTS 

 

During the pumping of TW1, periodic water level measurements were made at TW2 and TW3 

located some 62 and 100 metres, respectively, from TW1.  During the pumping of TW2, periodic 

water level measurements were made at TW1 and TW3 located some 62 and 40 metres, 

respectively, from TW2.  During the pumping of TW3, periodic water level measurements were 

made at TW1 and TW2 located some 100 and 40 metres, respectively, from TW3.  The graphs of 

observation wells drawdown versus time during the pumping tests at TW1, TW2 and TW3 are 

shown in the attached Appendices E, F and G. 

 

In order to estimate the maximum interference between future wells at the site, calculations were 

carried out to predict the cumulative twenty year drawdown due to the proposed 7 domestic wells at 

a central well in the proposed subdivision (central well being TW2, located at Lot 4 – see attached 

Figure 3).  The cumulative drawdown at the wells was calculated for a twenty year pumping rate of 

2250 litres per day, which allows for a four bedroom household in accordance with Section 4.3.2 of 

MOECC Procedure D-5-5. The previously mentioned nineteen neighbouring dwellings discussed in 

section 2.3.2 of this report were also included in the cumulative twenty year drawdown calculation.  

The calculation was carried out using the following Cooper-Jacob formula: 
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Where,  Q = 20 year pumping rate, 2250L/day 

   T = lowest transmissivity, 34.2 m2/day  

   t = duration, 20 years 

   S = lowest storativity estimate, 4.5 x 10-5   

   s = expected drawdown due to the 26 domestic wells  

 

The results of the calculations indicate that the cumulative twenty year drawdown at the centrally 

located well (TW2), including the interference from the other six wells in the proposed residential 

development and from the other nineteen neighbouring wells, is about 2.0 metres (see attached 

Table V).  It is pointed out that it is considered, in Morey Associates Ltd. professional opinion, that 

the actual cumulative twenty year drawdown at the centrally located well could be more accurately 

estimated by the use of the average transmissivity value determined from the pumping tests, the 

average estimated storativity value and the use of a more likely daily pumping rate given today’s 

more efficient plumbing.  However, for the purpose of this present report and for an exceedingly 

conservative approach the cumulative twenty year drawdown at the centrally located well was 

estimated using the lowest transmissivity value determined during the pumping tests, the lowest 

estimated storativity value and a daily pumping rate of 2250 litres. 

 

In addition to the above twenty year drawdown calculation, and in order to estimate the maximum 

interference between future wells at the site during daily peak water usage, calculations were 

carried out to predict the cumulative drawdown at the centrally located well due to simultaneous 

peak demand use of the proposed seven domestic wells.  A simultaneous peak demand pumping 

rate at each well of 2250 litres over a two hour period was used in the calculation and is equivalent 

to the peak demand rate indicated in Section 4.3.2 of MOECC Procedure D-5-5. The calculation 

was carried out using the following Cooper-Jacob formula: 
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Where,  Q = peak demand pumping rate, 2250L/2hr 

   T = lowest transmissivity, 34.2 m2/day  

   t = duration, 2 hours 

   S = lowest storativity estimate, 4.5 x 10-5   

   s = expected drawdown due to the 7 subject site proposed domestic wells  
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The results of the calculations indicate that the cumulative peak demand drawdown at the centrally 

located well (TW2), including the interference from the other six wells in the proposed residential 

development is about 2.5 metres (see attached Table VI).  It is pointed out that it is considered, in 

Morey Associates Ltd. professional opinion, that the actual cumulative peak demand drawdown at 

the centrally located well could be more accurately estimated by the use of the average 

transmissivity value determined from the pumping tests, the average estimated storativity value and 

the use of a more likely peak demand water usage pumping rate given today’s more efficient 

plumbing and that the actual two hour peak demand is divided up into two separate one hour 

periods (a morning hour and an evening hour), allowing for well recovery in between the two peak 

demand periods.  However, for the purpose of this present report and for an exceedingly 

conservative approach the cumulative peak demand drawdown at the centrally located well was 

estimated using the lowest transmissivity value determined during the pumping tests, the lowest 

estimated storativity value and a peak demand pumping rate of 2250 litres over a two hour period. 

 

Based on the above mentioned exceedingly conservative 20 year drawdown calculation, the 

expected drawdown was found to be about 2.0 metres at the centrally located well.  Applying this 

drawdown value to all sixteen existing neighbouring wells indicated on Table 3.3 for which available 

drawdown information is known (which is also a conservative approach as the drawdown at the site 

boundaries would be less than estimated at a central lot) would result in the reduction of available 

drawdown at those existing wells of between about 3% to 19%. 

 

Based on the above mentioned exceedingly conservative peak demand drawdown calculation, the 

expected drawdown was found to be about 2.5 metres at the centrally located well.  Applying this 

drawdown value to all sixteen existing neighbouring wells indicated on Table 3.3 for which available 

drawdown information is known (which is also a conservative approach as the drawdown at the site 

boundaries would be less than estimated at a central lot) would result in the reduction of available 

drawdown at those existing wells of between about 4% to 25%. 

 

The above estimated drawdown values provide a fair assurance of adequate water supply for the 

proposed residential development.  Further, as indicated above it is considered that the above 

estimated drawdown values are exceedingly conservative and the actual cumulative drawdown 

values should be much less and interference with existing neighbouring wells should not result in 

significant reduction of available well drawdown for the proposed residential development as well as 

the nearby neighbouring wells. 
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4.3 DEVELOPMENT IMPACTS AND NEIGHBOURING LAND USES 

 

The land use south of the site is currently residential, the land use west and north of the site is 

currently agricultural fields, the land use east of the site is currently vacant fields and it is 

understood that plans are being prepared for a proposed residential development east of the site.  

The results of the water quality testing at the test wells indicate that there is no significant impact on 

the groundwater at the site due to the surrounding existing land use.  The proposed residential 

development east of the site is not considered a significant potential for interference on water 

quality for the site.  Further, a Phase One Environmental Site Assessment (Phase I ESA) for the 

proposed residential development east of the subject site was carried out by Golder Associates 

Limited in 2015.  The GAL report indicates that the Phase I ESA did not identify any areas of 

potential environmental concern within the Phase I ESA study area.  The subject site is within the 

study area of that Phase I ESA and based on observations carried out by members of our 

engineering staff during the fieldwork for this present report, no significant changes in use since 

2015 or areas of potential environmental concern were identified within or in close proximity to the 

subject site. 

 

Based on the above, potential adverse impacts to the water quality of the proposed residential 

development from possible sources of groundwater contamination due to the above described 

neighbouring land use is not anticipated. 

 

4.4 POST DEVELOPMENT MONITORING PROGRAM 

 

The results of this investigation indicate acceptable existing and expected impact on the 

groundwater quality at this site due to existing neighbouring land uses and the proposed 

development. The local hydrogeological conditions and existing water quantity and quality, all 

indicate that the impact of the proposed development will not significantly impact the overall 

groundwater quality and quantity at the site.  Accordingly, based on the findings of this current 

investigation no post development monitoring program is considered to be required.   
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 SUMMARY AND CONCLUSIONS 

 

Based on the groundwater supply investigation and impact assessment carried out for the proposed 

residential subdivision, the following summary and conclusions are provided by Morey Associates 

Ltd. and are based on our professional opinion and our interpretation of the relevant sections of the 

guideline MOECC Procedure D-5-5 and applicable sections of the City of Ottawa Official Plan: 

  

1) There is a sufficient groundwater supply of acceptable drinking water quality in the bedrock 

aquifer system to satisfy the water requirements of the proposed residential subdivision.  It is 

indicated that most wells will have to be drilled to depths of about 43 to 55 metres and that 

individual well yields of 36 to 68 litres per minute (8 to 15 Imperial gallons per minute) will be 

typical.  However, because it is impossible to predict with certainty the depth at which water-

producing fractures will be encountered during drilling, it may be necessary to drill to depths 

greater than 55 metres on some lots to produce a sufficient water supply. It is pointed out 

that water bearing zones were encountered in the bedrock between about 33 and 53 metres 

depth at the test wells and that water quality from water bearing zones below 53 metres 

depth have not been evaluated as part of this present investigation. 

 
2) The groundwater quality in the bedrock aquifer system at the three test wells at the site 

meets all the ODWSOG concentrations for all health related chemical, physical and 

bacteriological parameters tested, except for hardness at all of the test wells, TDS at two of 

the test wells and iron at one of the test wells.  The levels of hardness measured at the three 

test wells are well within the acceptable range that is considered treatable. Based on the 

results of LSI calculations the levels of TDS measured at the test wells are considered 

unlikely to result in encrusting/scale or corrosion on plumbing/plumbing fixtures. The levels of 

iron measured at TW2 are well within the MOECC maximum concentration considered 

reasonably treatable. Water softeners are indicated to be adequate to lower hardness to 

acceptable levels. Water softeners or manganese greensand filters are indicated to be 

adequate to lower iron to acceptable levels.   
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3) Interviewees from seven neighbouring residences all indicated that their water was 

acceptable to excellent with regards to water quality and the interviewees did not indicate 

any problems with regards to water quantity. 

 
4) Mutual well interference calculations indicate a sufficient groundwater supply for the 

proposed residential subdivision and interference with existing neighbouring wells should not 

result in significant reduction of available well drawdown for the proposed residential 

development as well as the nearby neighbouring wells. 

 
5) It is considered that the type of existing surrounding land use adjacent to the subject 

property should not significantly impact the subject site from a water supply or water quality 

point of view. 

 
6) It is understood that test wells TW1, TW2 and TW3 are planned to be used as domestic 

supply wells for the proposed dwellings located at Lot 1, Lot 4 and Lot 6, respectively.  As 

such, it is considered that provided the three test wells are used as domestic supply wells 

they do not require decommissioning in accordance with O.Reg 903. 

 
7) It is considered that with regards to proposed domestic supply wells the proposed residential 

subdivision meets the above mentioned applicable sections of the City of Ottawa Official 

Plan. 

 

5.2 RECOMMENDATIONS 

 

Morey Associates Ltd. provides the following recommendations regarding groundwater supply wells 

at the site:  

 

1) Future wells drilled on the site should be constructed with steel casing through the 

overburden materials and set well into the bedrock. The steel casings for the test wells for 

this investigation are indicated by the well driller on the MOECC Well Records to be set 1.8 

metres into the bedrock. As such, for future wells drilled on the site, setting the steel casing 

1.8 metres into the bedrock should be considered a minimum. The steel casing placed in the 

boreholes should be pressure grouted into place for the full length of the casing.  The 

material used to seal the annular space could consist of either a cement grout or a 

commercially available bentonite grout product.  Cement grout mixtures should be allowed 
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to set for a minimum two day period for normal cement or twelve hours for a high early 

strength cement prior to advancing the well further into bedrock.  If a bentonite grout product 

is used, drilling need only be suspended for a few hours depending on the product used.  

Bentonite grout has the additional advantage of remaining flexible when set and therefore 

should not crack or shrink thereby ensuring as well as possible that surface water or shallow 

groundwater will not migrate along the annular space and into the well bore.   

 

Once the casing has been sealed, the well should be advanced uncased in the bedrock until 

a water supply of sufficient quantity and quality is encountered.  The completed well should 

then be developed to maximize the yield.  The well casings should be completed at least 

400 millimetres above the highest point on the finished ground surface within three metres 

radially from the well after surface drainage is directed away from the well.  The casing 

should be fitted with a pitless adapter to facilitate below ground plumbing and electrical 

connections.  Surface grading should be completed to direct surface water away from the 

well in order to ensure that water will not collect or pond in the vicinity of the well. 

 

In addition to the above, future wells drilled on the site are to be constructed in accordance 

with O.Reg 903. 

 

2) Future wells drilled on the site should be constructed by licensed well drillers in accordance 

with O.Reg 903. 

 

3) The well casing installation for future wells drilled on the site should be inspected by 

qualified professional engineering or geoscientist consulting firms to ensure that the well 

casings are constructed in accordance with the requirements. 

 

4) The existing test wells (understood to be used as domestic supply wells for the proposed 

subdivision) and future wells drilled at the site shall be located a minimum 15 metres from a 

source of contamination which includes sanitary/storm sewer mains and service laterals.  

Further, the existing test wells and futures wells drilled at the site shall be made “accessible” 

for future well maintenance, in accordance with O.Reg 903.  It is understood that D.B. Gray 

Engineering Inc. (consulting civil engineers for the proposed subdivision) have taken into 

consideration the above 15 metre separation distance and well accessibility in their 
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preparation of the proposed subdivision site plan.  Future homeowners at the site should be 

made aware of the above requirements, particularly the well accessibility requirement. 

 

5) In order to encourage domestic supply well education and best management practices 

future homeowners at the site should be made aware of and refer to the MOECC publication 

titled “Water Supply Wells: Requirements and Best Management Practices”, revised April 

2015. 

 
6) Future homeowners at the site should be made aware that the use of water softeners for 

treatment of hardness and the use of water softeners or manganese greensand filters for 

treatment of iron may be desired based on the results of the water quality testing carried out 

for this investigation. 

 
7) Future homeowners at the site should be made aware that the use of conventional sodium 

ion exchange water softeners may introduce relatively high concentrations of sodium into 

the drinking water, which may contribute a significant percentage to the daily sodium intake 

for a consumer on a sodium restricted diet.  Where ion exchange water softeners are used, 

a separate unsoftened water supply could be used for drinking and culinary purposes. 

 
8) Future homeowners at the site should be made aware that the levels of sodium for the water 

samples for all three test wells at the site were measured above 20 milligrams per litre (112 

to 123 milligrams per litre) and accordingly may be of interest to persons on a sodium 

restricted diet. According to the MOECC, the local Medical Office of Health should be 

notified where sodium levels are above 20 milligrams per litre in order that this information 

may be relayed to local physicians. The sodium levels are well within the ODWSOG 

aesthetic objective of 200 milligrams per litre.   
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6.0 LIMITATIONS AND USE OF REPORT 

 

This report was prepared for the exclusive use of Schouten Construction Ltd.  This report may not 

be relied upon by any other person or entity without the express written consent of Schouten 

Construction Ltd. and Morey Associates Ltd. 

 

This report documents work that was carried out with generally accepted professional standards at 

the time and location in which the services were provided and in a manner consistent with a level of 

care and skill normally exercised by other professional engineering and geoscientist firms practicing 

under similar conditions and subject to the time limits and financial and physical constraints 

applicable to the services. 

 

Any third party use of this report, including reliance of this report and/or decisions made based on 

this report, is the sole responsibility of the third party.  Morey Associates Ltd. accepts no 

responsibility for damages, whether direct or indirect, suffered by any third party as a result of any 

third party use of this report. 

 

The conclusions provided herein represent an opinion of Morey Associates Ltd. as of the time of 

preparation of this report.  It is recognized that the passage of time affects the information provided 

in this report.  This report should not be construed as legal advice.  If new information is discovered 

during future work, including excavations, borings or other studies, Morey Associates Ltd. should be 

requested to re-evaluate the conclusions presented in this report and provide amendments as 

required. 
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Temp. Conductivity pH TDS Turbidity Free Chlorine

Test Well (oC) (uS/cm) (pH units) (ppm) (NTU) (mg/L)

TW1 1 8.7 771 8.4 391 17 - -

2 9.1 795 8.4 400 5.3 - -

3 9.5 774 8.3 389 2.0 0.00 3hr sample

4 10.1 760 8.2 378 2.2 - -

5 11.1 778 8.2 386 1.2 - -

6 11.2 796 8.2 396 0.9 0.00 6hr sample

TW2 1 9.5 667 8.2 335 29 - -

2 8.0 588 8.2 289 26 - -

3 7.7 639 8.2 318 24 0.00 3hr sample

4 10.3 721 8.1 351 17 - -

5 10.5 728 8.2 361 13 - -

6 10.9 659 8.0 280 11 0.00 6hr sample

TW3 1 9.6 893 8.4 445 11.0 - -

2 11.0 778 8.3 390 4.3 - -

3 10.6 769 8.4 383 3.7 0.00 3hr sample

4 10.9 777 8.4 387 2.3 - -

5 11.1 781 8.4 389 1.3 - -

6 10.6 767 8.4 382 0.9 0.00 6hr sample

TW1 1 - - - - - 0.03 -

2 - - - - - 0.00 -

2.75 - - - - - 0.00 Sample

TW2 0.75 - - - - 12 - -

1.75 - - - - 7.8 - -

2.75 - - - - 3.6 - -

3.75 - - - - 1.4 - -

5 - - - - 1.1 - -

6 - - - - 0.8 - Sample

Sample

               MOREY ASSOCIATES

(Pumping for 

additional sampling 

and laboratory 

testing, 03/15/18)

TABLE I

Hours Since 

Pumping 

Started

RESULTS OF THE FIELD WATER QUALITY MEASUREMENTS

FOR TEST WELLS

(Additional 

pumping for in-situ 

turbidity testing 

and additional 

sampling and 

laboratory testing, 

03/15/18)
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Well Tp Tr Tav Q SC ho hf Td TD CS AD

(m2/day) (m2/day) (m2/day) (m3/day) (m3/day/m) m m m m m m

TW1 34.2 95.9 65.1 52.4 4.4 3.28 15.17 11.89 48.77 0.75 45

TW2 74.9 112.3 93.6 98.2 11.9 2.51 10.78 8.27 42.67 1.20 40

TW3 54.5 38.7 46.6 65.5 5.7 2.14 13.63 11.49 54.86 0.75 52

Well % Available Drawdown Used

TW1 27%

TW2 21%

TW3 22%

Overall Average Transmissivity

T 68.4 m2/day

Note: Tp: Transmissivity as calculated from pumping data (m
2
/day)

Tr: Transmissivity as calculated from recovery data (m2/day)

Tav: Average transmissivity (average of pumping and recovery) (m2/day)

Q: Test pumping rate (m
3
/day)

SC: Specific Capacity (m
3
/day/m)

ho: Static water level (below top of casing) at beginning of pumping test (metres)

hf: Water level (below top of casing) at end of 6 hour pumping test (metres)

Td: Total drawdown (metres)

TD: Total depth of well (below ground surface) (metres)

CS: Casing stickup above ground surface, as measured at time of pumping test (metres)

AD: Approximate available drawdown (metres)

TABLE III

MOREY ASSOCIATES

SUMMARY OF PUMPING TEST RESULTS AND WELL PARAMETERS
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TABLE IV

Pumping Observation r Q to T S

Well Well (m) (m3/day) (s) (m2/s)

Average

Storativity

ESTIMATE OF STORATIVITY BY COOPER-JACOB METHOD 
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3.5E-04

40 88

5.7E-04

TW3

82

TW3

TW1 100

3.5E-03

TW2

TW1 61

3.7E-03

4.3E-04

98.2

TW3 100

5.2E-03 2.6E-04

6.9E-03

3.7E-03 8.1E-05TW2 61 36

TW1 52.4

684

7.1E-04

(A curve of drawdown versus time was generated for an observation well as an adjacent well was pumped)

98.2

29 6.9E-03 4.5E-05

TW2 40 73

2

025.2

r

Tt
S 
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Centre Lot: Lot 4 Calculated by Cooper-Jacob Method using:

S = 4.5E-05 Lowest Transmissivity value determined from pumping tests (conservsative)

T = 34.2 m2/day Lowest Storativity value calculated from pumping tests (conservative)

T = 4.0E-04 m2/s Flow/pump rate (Q) using section 4.3.2 of MOECC Procedure D-5-5 for a

Q = 2250 L/day four bedroom dwelling, [4 + 1] * 450 L/day = 2250 L/d

Q = 2.6E-05 m3/s

Duration = 20 years

Duration = 6.3E+08 seconds

1 62 0.08

2 44 0.08

3 28 0.09

4 0 0.13

5 20 0.09

6 40 0.08

7 60 0.08

3244 Shea 235 0.06

3290 Shea 87 0.07

4 Hemphill 79 0.07

6 Hemphill 61 0.08

39 Gamble 119 0.07

40 Gamble 97 0.07

41 Gamble 89 0.07

42 Gamble 70 0.08

43 Gamble 58 0.08

44 Gamble 59 0.08

22 Mary Hill 153 0.07

24 Mary Hill 135 0.07

26 Mary Hill 126 0.07

28 Mary Hill 124 0.07

30 Mary Hill 134 0.07

2 Hemphill 99 0.07

3310 Shea 145 0.07

3316 Shea 162 0.07

3326 Shea 211 0.06

               MOREY ASSOCIATES

TABLE V

MUTUTAL WELL INTERFERENCE AT CENTRAL WELL

20 YEAR ASSESSMENT

20 year 

Drawdown 

(m)

Distance                  

(m)
Lot

Cumulative aquifer drawdown 

at Lot 4 =
1.97
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Centre Lot: Lot 4 Calculated by Cooper-Jacob Method using:

S = 4.5E-05 Lowest Transmissivity value determined from pumping tests (conservsative)

T = 34.2 m2/day Lowest Storativity value calculated from pumping tests (conservative)

T = 4.0E-04 m2/s Flow/pump rate (Q) = 2250 L over a continuous 2 hour period simultaneously

Q = 2250 L/2hr at all wells (conservative)

Q = 3.1E-04 m3/s

Duration = 0.0002282 years

Duration = 7.2E+03 seconds

1 62 0.22

2 44 0.27

3 28 0.32

4 0 0.84

5 20 0.36

6 40 0.28

7 60 0.23

               MOREY ASSOCIATES

TABLE VI

MUTUTAL WELL INTERFERENCE AT CENTRAL WELL

PEAK WATER DEMAND ASSESSMENT

Peak 

Drawdown 

(m)

Distance                  

(m)
Lot

Cumulative aquifer drawdown 

at Lot 4 =
2.52
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DRAWING

LOCATION

SCHOUTEN CONSTRUCTION LTD.

1 of 1May 2018

SITE SKETCH PLAN - FIGURE 3

HEMPHILL STREET, RICHMOND
OTTAWA, ONTARIO

PROJECT

PROPOSED RESIDENTIAL DEVELOPMENT
HYDROGEOLOGICAL INVESTIGATION

1:1000

DRAWN BY
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KEMPTVILLE, ONTARIO
K0G 1J0

T:613.215.0605
F:613.258.0605
info@moreyassociates.com

FILE NO.

017630

REFERENCE:
Base plan information referenced from D. B. Gray Engineering Inc.,
Site Servicing Plan, Drawing C-1, dated Feb-XX-12 for Job No.
17037, Proposed 7-lot Residential Development Hemphill Street
Richmond Ontario, Revision 01 dated Nov 29-17.

NOTES:
1. All dimensions are in metres. Do not scale drawing.

2. This drawing is to be read in conjunction with the accompanying report.

3. Site benchmark = Existing nail in utility pole, located as shown on drawing.
Geodetic elevation 94.21m as per H.A.Ken Shipman Surveying Ltd. drawing
Ref. No. GLB.-478 for File No. 16-10896D.

4. Lot numbers shown on subject site have been arbitrarily selected.

5. Any changes made to this plan must be verified and approved by Morey
Associates Ltd.

MMOREYASSOCIATES LTD.
CONSULTING ENGINEERSA

APPROXIMATE MOREY ASSOCIATES LTD.
TEST WELL

LEGEND

APPROXIMATE EXISTING SPOT ELEVATION

NEIGHBOURING WELL WATER SAMPLE
LABORATORY TESTING INFORMATION
OBTAINED

NEIGHBOURING WATER WELL SYSTEM
SURVEY QUESTIONNAIRE INFORMATION
OBTAINED

APPROXIAMATE CROSS-SECTION LOCATION
(See Figure 6)
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STRATIGRAPHIC CROSS-SECTION A-A' - FIGURE 6
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NOTES:
1. All dimensions are in metres. Do not scale drawing.

2. This drawing is to be read in conjunction with the accompanying report.

3. See Site Sketch Plan, Figure 3 for cross-section location.

4. About a 0.3m thickness of topsoil was encountered from the surface at
each of the test pits.  For clarity purposes that topsoil layer is not shown on
this cross-section drawing. For detailed soil stratigraphy and or groundwater
conditions at test pits, refer to Record of Test Pit Logs.

5. Any changes made to this plan must be verified and approved by Morey
Associates Ltd.
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APPENDIX A 

 
MOECC WELL RECORDS FOR TEST WELLS 
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APPENDIX B 

 

MOECC WELL RECORDS AND SURVEY QUESTIONNAIRE  

FOR NEIGHBOURING WELLS 
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* Water Well Survey Questionnaire from Golder Associates Ltd.
Hydrogeological Study, dated September 2017, Report No. 1418381-
1000, Rev.2, provided to us by the City of Ottawa
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* Water Well Survey Questionnaire from Golder Associates Ltd.
Hydrogeological Study, dated September 2017, Report No. 1418381-
1000, Rev.2, provided to us by the City of Ottawa
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Hydrogeological Study, dated September 2017, Report No. 1418381-
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*

* Water Well Survey Questionnaire from Golder Associates Ltd.
Hydrogeological Study, dated September 2017, Report No. 1418381-
1000, Rev.2, provided to us by the City of Ottawa
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APPENDIX C 

 

RESULTS OF LABORATORY TESTING OF TEST WELL WATER SAMPLES 
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APPENDIX D 

 

RESULTS OF LABORATORY TESTING OF NEIGHBOURING WELL WATER SAMPLES 
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File: 017630

Pump Test Date: Feb.16/18

Pump Rate: 8 Igpm

Time of Day Time Lapsed Depth h-ho
(minutes) (metres) (metres)

8:40 0 3.28 0.00
8:41 1 5.41 2.13
8:42 2 6.33 3.05
8:44 4 7.20 3.92
8:46 6 8.22 4.94
8:48 8 9.47 6.19
8:50 10 10.15 6.87
8:52 12 10.80 7.52
8:54 14 11.25 7.97
8:56 16 11.67 8.39
8:58 18 12.10 8.82
9:00 20 12.41 9.13
9:05 25 13.00 9.72
9:10 30 13.43 10.15
9:15 35 13.90 10.62
9:20 40 14.06 10.78
9:25 45 14.24 10.96
9:30 50 14.39 11.11
9:35 55 14.53 11.25
9:40 60 14.58 11.30
9:50 70 14.68 11.40

10:00 80 14.76 11.48
10:10 90 14.83 11.55
10:20 100 14.90 11.62
10:40 120 14.98 11.70
11:00 140 15.01 11.73
11:20 160 15.04 11.76
11:40 180 15.06 11.78
12:00 200 15.08 11.80
12:20 220 15.09 11.81
12:40 240 15.11 11.83
13:40 300 15.13 11.85
14:40 360 15.17 11.89

DRAWDOWN DATA TW1
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File: 017630

Pump Test Date: Feb.16/18

Recovery Time t / t' Depth h-ho
t' (minutes) (ratio) (metres) (metres)

0 15.17 11.89
1 361 13.06 9.78
2 181 11.86 8.58
4 91 9.70 6.42
6 61 7.97 4.69
8 46 6.81 3.53

10 37 5.64 2.36
12 31 4.98 1.70
14 27 4.24 0.96
16 24 3.84 0.56
18 21 3.55 0.27
20 19 3.38 0.10
25 15 3.35 0.07
30 13 3.33 0.05
35 11 3.33 0.05
40 10 3.32 0.04
45 9 3.32 0.04
50 8 3.32 0.04
55 8 3.31 0.03
60 7 3.31 0.03
70 6 3.31 0.03
80 6 3.30 0.02
90 5 3.30 0.02
100 5 3.30 0.02
120 4 3.29 0.01

99.9% RECOVERY AFTER 120 MINUTES

RECOVERY DATA TW1
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File: 017630

Pump Test Date: Feb.16/18

Approximate Time Lapsed

Time of Day (minutes) Depth (m) h-ho (m)

8:20 0 2.82

8:55 35 2.87 0.05

9:12 52 2.88 0.06

9:54 94 2.89 0.07

10:23 123 2.89 0.07

10:49 149 2.90 0.08

11:27 187 2.90 0.08

12:03 223 2.90 0.08

13:04 284 2.90 0.08

14:24 364 2.90 0.08

Approximate Time Lapsed

Time of Day (minutes) Depth (m) h-ho (m)

8:24 0 2.59

8:59 35 2.60 0.01

9:14 50 2.61 0.02

9:56 92 2.62 0.03

10:25 121 2.62 0.03

10:51 147 2.63 0.04

11:29 185 2.63 0.04

12:05 221 2.63 0.04

13:06 282 2.63 0.04

14:26 362 2.63 0.04

TW3

TW2

OBSERVATION WELLS DRAWDOWN
DURING TW1 PUMPING TEST
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File: 017630

Pump Test Date: Feb.22/18

Pump Rate: 15 Igpm

Time of Day Time Lapsed Depth h-ho
(minutes) (metres) (metres)

9:10 0 2.51 0.00
9:11 1 4.42 1.91
9:12 2 5.78 3.27
9:14 4 7.11 4.60
9:16 6 8.01 5.50
9:18 8 8.75 6.24
9:20 10 9.11 6.60
9:22 12 9.38 6.87
9:24 14 9.60 7.09
9:26 16 9.75 7.24
9:28 18 9.84 7.33
9:30 20 9.91 7.40
9:35 25 9.98 7.47
9:40 30 10.05 7.54
9:45 35 10.16 7.65
9:50 40 10.21 7.70
9:55 45 10.25 7.74

10:00 50 10.29 7.78
10:05 55 10.33 7.82
10:10 60 10.38 7.87
10:20 70 10.45 7.94
10:30 80 10.52 8.01
10:40 90 10.64 8.13
10:50 100 10.68 8.17
11:10 120 10.70 8.19
11:30 140 10.71 8.20
11:50 160 10.72 8.21
12:10 180 10.72 8.21
12:30 200 10.72 8.21
12:50 220 10.73 8.22
13:10 240 10.73 8.22
14:10 300 10.75 8.24
15:10 360 10.78 8.27

DRAWDOWN DATA TW2
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File: 017630

Pump Test Date: Feb.22/18

Recovery Time t / t' Depth h-ho
t' (minutes) (ratio) (metres) (metres)

0 10.78 8.27
1 361 7.92 5.41
2 181 4.78 2.27
4 91 3.67 1.16
6 61 3.29 0.78
8 46 2.99 0.48

10 37 2.76 0.25
12 31 2.67 0.16
14 27 2.60 0.09
16 24 2.57 0.06
18 21 2.55 0.04
20 19 2.54 0.03
25 15 2.53 0.02
30 13 2.53 0.02
35 11 2.52 0.01
40 10 2.52 0.01
45 9 2.52 0.01
50 8 2.51 0.00

100% RECOVERY AFTER 50 MINUTES

RECOVERY DATA TW2
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File: 017630

Pump Test Date: Feb.22/18

Approximate Time Lapsed

Time of Day (minutes) Depth (m) h-ho (m)

9:00 0 2.96

9:32 32 3.01 0.05

10:34 94 3.03 0.07

10:57 117 3.05 0.09

11:38 158 3.05 0.09

12:10 190 3.05 0.09

12:35 215 3.05 0.09

13:15 255 3.05 0.09

13:40 280 3.05 0.09

14:41 341 3.05 0.09

Approximate Time Lapsed

Time of Day (minutes) Depth (m) h-ho (m)

9:05 0 2.26

9:37 32 2.32 0.06

10:32 87 2.37 0.11

10:52 107 2.37 0.11

11:32 147 2.38 0.12

12:12 187 2.38 0.12

12:33 208 2.38 0.12

13:12 247 2.38 0.12

13:42 277 2.38 0.12

14:43 338 2.38 0.12

TW3

TW1

OBSERVATION WELLS DRAWDOWN
DURING TW2 PUMPING TEST
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APPENDIX G 

 

PUMPING TEST DATA FOR TEST WELL TW3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



File: 017630

Pump Test Date: Feb.28/18

Pump Rate: 10 Igpm

Time of Day Time Lapsed Depth h-ho
(minutes) (metres) (metres)

9:00 0 2.14 0.00
9:01 1 4.33 2.19
9:02 2 5.90 3.76
9:04 4 7.50 5.36
9:06 6 8.84 6.70
9:08 8 9.80 7.66
9:10 10 10.65 8.51
9:12 12 11.20 9.06
9:14 14 11.67 9.53
9:16 16 12.06 9.92
9:18 18 12.33 10.19
9:20 20 12.60 10.46
9:25 25 13.04 10.90
9:30 30 13.33 11.19
9:35 35 13.40 11.26
9:40 40 13.40 11.26
9:45 45 13.41 11.27
9:50 50 13.44 11.30
9:55 55 13.46 11.32

10:00 60 13.48 11.34
10:10 70 13.49 11.35
10:20 80 13.51 11.37
10:30 90 13.53 11.39
10:40 100 13.53 11.39
11:00 120 13.54 11.40
11:20 140 13.56 11.42
11:40 160 13.58 11.44
12:00 180 13.59 11.45
12:20 200 13.60 11.46
12:40 220 13.61 11.47
13:00 240 13.61 11.47
14:00 300 13.62 11.48
15:00 360 13.62 11.48

DRAWDOWN DATA TW3
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File: 017630

Pump Test Date: Feb.28/18

Recovery Time t / t' Depth h-ho
t' (minutes) (ratio) (metres) (metres)

0 13.62 11.48
1 361 10.90 8.76
2 181 9.41 7.27
4 91 6.85 4.71
6 61 5.36 3.22
8 46 4.43 2.29

10 37 3.49 1.35
12 31 2.93 0.79
14 27 2.61 0.47
16 24 2.44 0.30
18 21 2.40 0.26
20 19 2.36 0.22
25 15 2.31 0.17
30 13 2.27 0.13
35 11 2.23 0.09
40 10 2.20 0.06
45 9 2.18 0.04
50 8 2.16 0.02
55 8 2.16 0.02
60 7 2.15 0.01
70 6 2.14 0.00

100% RECOVERY AFTER 70 MINUTES

RECOVERY DATA TW3
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File: 017630

Pump Test Date: Feb.28/18

Approximate Time Lapsed

Time of Day (minutes) Depth (m) h-ho (m)

8:50 0 2.80

9:28 38 2.84 0.04

10:13 83 2.84 0.04

11:04 134 2.84 0.04

12:04 194 2.85 0.05

12:53 243 2.84 0.04

13:12 262 2.85 0.05

13:54 304 2.85 0.05

14:21 331 2.86 0.06

14:51 361 2.86 0.06

Approximate Time Lapsed

Time of Day (minutes) Depth (m) h-ho (m)

8:55 0 2.39

9:26 31 2.43 0.04

10:12 77 2.43 0.04

11:02 127 2.43 0.04

12:02 187 2.44 0.05

12:51 236 2.45 0.06

13:14 259 2.45 0.06

13:52 297 2.45 0.06

14:25 330 2.45 0.06

14:55 360 2.45 0.06

TW2

TW1

OBSERVATION WELLS DRAWDOWN
DURING TW3 PUMPING TEST
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TABLE I 
 
 
 

RECORD OF TEST PITS 
PROPOSED RESIDENTIAL DEVELOPMENT 

HEMPHILL STREET 
OTTAWA, ONTARIO 

 
       
 
 
TEST PIT NUMBER/     DEPTH 
ELEVATION    (METRES)   DESCRIPTION   
 
 
TP1      
ELEV. 93.5m    0.00 – 0.30   TOPSOIL 
          
     0.30 – 3.35   Stiff to very stiff, grey brown SILTY     
         CLAY 
 
     3.35    End of test pit 
 
 
          Depth (m) Strength, Cu (kPa) 
             0.3           >130 
             0.6           >130 
             0.9           >130 
             1.2           >130 
             1.5           >130 
             1.8           >130 
             2.1             120 
             2.4             105 
             2.7               89 
             3.0               65 
             3.3               62 

              
 
Groundwater flow observed in test pit at about 2.3 metres below existing ground surface, November 22, 2017. 
Water measured in standpipe at about 1.1 metres below existing ground surface, December 6, 2017. 
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TABLE I (CONTINUED) 
       
 
 
 
TEST PIT NUMBER/     DEPTH 
ELEVATION    (METRES)   DESCRIPTION    
 
 

TP2      
ELEV. 93.7m    0.00 – 0.30   TOPSOIL 
 
     0.30 – 4.00   Stiff to very stiff, grey brown SILTY     
         CLAY 
 
     4.00    End of test pit 
 
          Depth (m) Strength, Cu (kPa) 
             0.3           >130 
             0.6           >130 
             0.9           >130 
             1.2           >130 
             1.5           >130 
             1.8           >130 
             2.1             120 
             2.4             110 
             2.7               90 
             3.0               71 
             3.3               67 
             3.6               78 
             3.9               84 

              
 
Groundwater seepage observed in test pit at about 1.8 metres below existing ground surface, November 22, 
2017. Water measured in standpipe at about 1.2 metres below existing ground surface, December 6, 2017. 
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TABLE I (CONTINUED) 
       
 
 
TEST PIT NUMBER/     DEPTH 
ELEVATION    (METRES)   DESCRIPTION   
 
 
TP3      
ELEV. 93.8m    0.00 – 0.30   TOPSOIL 
 
     0.30 – 4.00   Stiff to very stiff, grey brown SILTY     
         CLAY 
 
     4.00    End of test pit 
 
          Depth (m) Strength, Cu (kPa) 
             0.3           >130 
             0.6           >130 
             0.9           >130 
             1.2           >130 
             1.5           >130 
             1.8             110 
             2.1               95 
             2.4               83  
             2.7               67 
             3.0               72 
             3.3               80 
             3.6               92 

 
 
Groundwater flow observed in test pit at about 2.1 metres below existing ground surface, November 22, 2017. 
Water measured in standpipe at about 1.2 metres below existing ground surface, December 6, 2017. 
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TABLE I (CONTINUED) 
 
 
       
TEST PIT NUMBER/     DEPTH 
ELEVATION    (METRES)   DESCRIPTION   
 
 
TP4      
ELEV. 93.7m    0.00 – 0.30   TOPSOIL 
 
     0.30 – 4.00   Stiff to very stiff, grey brown SILTY     
         CLAY 
 
     4.00    End of test pit 
 
 
          Depth (m) Strength, Cu (kPa) 
             0.3           >130 
             0.6           >130 
             0.9           >130 
             1.2           >130 
             1.5           >130 
             1.8             125 
             2.1             100 
             2.4               96  
             2.7               90 
             3.0               74 
             3.3               80 
             3.6               96 
 

              
Groundwater flow observed in test pit at about 2.1 metres below existing ground surface, November 22, 2017. 
Water measured in standpipe at about 1.2 metres below existing ground surface, December 6, 2017. 
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APPENDIX I 

 

CURRICULA VITAE 

 



 
 

D.G. MOREY, P.Eng. 
 
 

LANGUAGE:  English 
 

EDUCATION:  Bachelor of Applied Science, Civil Engineering 
    University of Ottawa, 2009 
PROFESSIONAL 
AFFILIATIONS:  Registered Professional Engineer Ontario 
 
 

EXPERIENCE: 
 

2012 – Present  Morey Associates Ltd. 
    Director/Senior Engineer 
 

Responsible for the managerial and technical aspects of the 
operation of the firm carrying out geotechnical and hydrogeological 
investigations, environmental site assessments, and construction 
inspection and testing. 

 
2010 – 2012  Levac Robichaud Leclerc Associates Ltd. 
    Junior Engineer 
 

Analysis, preparation and field work for geotechnical 
investigations, hydrogeological impact assessments and 
environmental assessments. Also carry out quality control testing 
(i.e. compaction, subgrade, concrete testing) 

 
2009 – 2010  Kollaard Associates Inc. 
    Junior Engineer 
     

Analysis and preparation of geotechnical and slope stability 
evaluation reports.  Responsible for field work and drafting (using 
AutoCAD) for geotechnical investigations, slope stability 
evaluations, environmental site assessments, hydrogeological 
investigations, site grading plans, roadway designs, and structural 
designs.  Also carry out quality control testing (i.e. compaction, 
subgrade, concrete testing). 

 

2005 – 2008  Kollaard Associates Inc. 
(Summers)  Civil Engineering Student 
     

Responsible for field work and drafting for geotechnical 
investigations, site grading plans, septic system designs, roadway 
designs, and structural designs. 
 

2004   Morey Houle Chevrier Engineering Ltd. 
    Technician 
     

Carried out surveying and drafting for site grading plans and 
septic system designs.  Also carried out well grouting inspections 
and well pump tests. 



 
 

C.R. MOREY, P.Eng 
 

LANGUAGE:  English 
 
EDUCATION:  B.Sc., Geological Engineering, Queen's University, Kingston,  
    Ontario, 1973. 
    M.Sc.,(Eng.), Civil Engineering, Queen's University, Kingston,  
    Ontario, 1977.   

Graduate courses in Civil and Geotechnical Engineering, Windsor 
and Carleton Universities, 1980 and 1982. 

 
PROFESSIONAL 
AFFILIATIONS:  Registered Professional Engineer Ontario 
    Designated Consulting Engineer 
 
EXPERIENCE: 
 
2012 – PRESENT Morey Associates (Kemptville, Ontario) 
    Senior Engineer 

     
Responsible for supervision of all technical aspects of projects 
carried out by the firm. 

 
2010 - 2012 Levac Robichaud Leclerc Associates Ltd. (Rockland & 

Kemptville, Ontario)  
Director of Geotechnical Department 

     
Responsible for senior level supervision of geotechnical 
investigations, hydrogeological impact assessments and 
environmental site assessments and providing QA/QC for the 
related project letters, memos, reports and drawings. 

 
2005 – 2010  Kollaard Associates Inc. (Kemptville, Ontario) 
    Principal 

     
Responsible for mentoring of professional staff, project letter and 
report reviews, senior level project supervision, business 
development, and assisting in office administration. 

 
1994 – 2005 Morey Houle Chevrier Engineering Ltd. (Kemptville, 

Ontario) 
    President 

     
Responsible for the managerial and technical aspects of the 
operation of the firm carrying out geotechnical and hydrogeological 
investigations, environmental site assessments, and construction 
inspection and testing. Geotechnical and hydrogeological expert 
witness for Ontario Municipal Board hearings and Ontario Court 
Provincial Division trials. 
 
 



 
 

 
1980 - 1994 Golder Associates Ltd. (Windsor & Ottawa, Ontario) 
 Geotechnical Engineer then Associate 

     
Responsible for subsurface investigations and design of 
roadways, retaining walls, airport runways, residential and 
commercial developments, buried services, septic systems, 
wharves, building foundations, dams, municipal drains, stormwater 
management facilities, building flood proofing. 

 
PUBLICATIONS: Co-author of two papers regarding retrogressive landslides in 

sensitive marine deposited silty clay of the Ottawa Valley area, 
published by the Geological Survey of Canada. 




