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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:

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

e Water wells can be constructed on the proposed lots that will not be impacted by identified
potential sources of groundwater contamination in the area.

e 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,
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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.

11 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:

e 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 TeEST 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

Consented to
T | GRS | T
Testing
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.

24  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

Total Depth o (D Overburden Depth of Well | Depth Water
Surface of s Bedrock 5
Test Well of Well (m Bedrock (m Material Tvoe Casing (m Found (m
BGS) Type L BGS) BGS)
BGS)
TWA1 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
TWA1 TW2 TW3
Sample Sample
3hr 6 hr obtained 3 hr 6 hr obtained 3 hr 6 hr
03/15/18 03/15/18
Parameter MRL Units 'Guideline
Hardness as CaCO3 1 mg/L 0G-100, 500 113 113 - 117 117 - 120 123
lon 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 0G-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 <05 - 15 <0.5 - <05 <05
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 0G-6.5-8.5 8.47 8.45 - 8.24 8.22 - 8.24 8.25
S04 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 A0-0.3,2T-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 A0-0.05,2T-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 A0-0.05 <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 = 25 23
Heterotrophic Plate 0 ct/imL 202 361 - 4 1 - 24 18
Count
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
°Organic Nitrogen mg/L 0G-0.15 0.01 0.01 - 0.06 0.05 - 0 0.07

" Guideline = Ontario Drinking Water Standards Objectives and Guidelines

2 MOECC Maximum Concentration Considered Reasonably Treatable (See
MOECC Guideline 'D-5-5 Private Wells: Water Supply Assessment’)
3 Table 2, Appendix, MOECC Guideline *D-5-5 Private Wells: Water

Supply Assessment” document

4 "Hardness in excess of 500mg/L in drinking water is unacceptable for most
domestic purposes"” - Technical Support Document for Ontario Drinking Water
Standards, Objectives and Guidelines, Revised June 2006, Province of Ontario.
5 Organic Nitrogen = | Total Kjeldahl Nitrogen - N-NH3 | and should not exceed 0.15 mg/L

MRL = Method Reporting Limit

AO = MOECC Aesthetic Objective
OG = MOECC Operational Guideline
MAC = MOECC Maximum Acceptable Concentration
T = MOECC Treatability Limit (See Note 2)

A = MOECC Advisory Limit (See Note 3)

Bold Italic = AO, OG or MAC Guideline Exceedence
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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:

e hardness at all of the wells
e TDS at TW1 and TW3
e lronatTW2

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 CaCO0s 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 Il). 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

Depth to Static Water .

Well ID Lli-kely Well Year of Well T:fts\',gfmh Sur?ace of Level Iﬁ‘;ﬂ:f:v'ven

ocation Construction BGS) Bedrock (m (assumed m (m)

BGS) BGS)

1509756 4 Hemphill St 1968 26.2 13.1 3.4 22.8
1528767 6 Hemphill St 1995 14.3 14.0 24 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 34 65.2
1530215 30 Mary Hill Cres 1998 229 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 Ill. 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 1V).

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 TeEST 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
m?/day. Based on the pumping test recovery data the aquifer transmissivity is estimated to be 95.9
m?/day. The average transmissivity of the bedrock aquifer in the area of TW1 is estimated to be
65.1 m?/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 TeEsST 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
m?/day. Based on the pumping test recovery data the aquifer transmissivity is estimated to be
112.3 m?/day. The average transmissivity of the bedrock aquifer in the area of TW2 is estimated to
be 93.6 m?/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 TESTWELL 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
m?/day. Based on the pumping test recovery data the aquifer transmissivity is estimated to be 38.7
m?/day. The average transmissivity of the bedrock aquifer in the area of TW3 is estimated to be
46.6 m?/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

Transmissivity Values from Pumping Tests (m?/day)
'Magnitude | , P . 1Groundwater
(m2iday) | ‘C'ass | 'Designation | g o1 botential TW1 W2 TW3
Pump. | Rec. | Pump. | Rec. | Pump. | Rec.
>1000 | Very High Regional Importance
100 - 1000 I High "efse’ Regional 112.3
mportance
10 - 100 11 Intermediate Local Water Supply 34.2 95.9 74.9 54.5 38.7
1-10 \Y Low Private Consumption
0.1-1 A% Very Low Limited Consumption
. Very difficult to Utilize
<0.1 \Y| Imperceptible for Water Supply

'Kransy (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.

40 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:

S

_230 log( 2.225sz
4xT r S
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Where, Q = 20 year pumping rate, 2250L/day

T = lowest transmissivity, 34.2 m?/day
t = duration, 20 years
S = lowest storativity estimate, 4.5 x 10

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:

S

_230 log( 2.225sz
4xT r-S

Where, Q = peak demand pumping rate, 2250L/2hr
T = lowest transmissivity, 34.2 m?/day
t = duration, 2 hours
S = lowest storativity estimate, 4.5 x 10

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 | 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 | ESA did not identify any areas of
potential environmental concern within the Phase | ESA study area. The subject site is within the
study area of that Phase | 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

5.1

CONCLUSIONS AND RECOMMENDATIONS

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.

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 LS| 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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5.2

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.

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.

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.

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.

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.

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.

Future wells drilled on the site should be constructed by licensed well drillers in accordance
with O.Reg 903.

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.

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.

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.

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.

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.

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.

MOREY ASSOCIATES



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

-23- File No. 017630
May 14, 2018

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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We trust that this report is sufficient for your present requirements. If you have any questions
concerning this report, please do not hesitate to contact our office.

Yours truly,
Morey Associates Ltd.

e f—f

D.G. Morey, B.A.Sc (Civil Eng.), P.Eng.
Director/Civil Engineer

/ ',f!
{/

C.R. Morey, M.Sc. (Eng.), P. Eng.
Senior Consulting Engineer
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TABLE |
RESULTS OF THE FIELD WATER QUALITY MEASUREMENTS
FOR TEST WELLS
Hours Since T Conductivi H TDS Turbidi Free Chlori
Pumping eimp. onductivity p urbidity ree orine Sample
Test Well Started ("C) (uS/cm) (pH units) (ppm) (NTU) (mg/L)
TWA1 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 - -
5 111 778 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 - -
5 111 781 8.4 389 1.3 - -
6 10.6 767 8.4 382 0.9 0.00 6hr sample
TWA1 1 - - - - - 0.03 -
(Pumping for 2 _ _ _ _ _ 0.00 _
additional sampling
and laboratory 2.75 - - - - - 0.00 Sample
testing, 03/15/18)
TW2 0.75 - - - - 12 - -
(Additional 1.75 - - - - 7.8 - -
pumping for in-situ
turbidity testing 2.75 - - - - 3.6 - -
and additional 3.75 - - - - 1.4 - -
sampling and 5 _ _ _ _ 1.1 _ _
laboratory testing, ’
03/15/18) 6 - - - - 0.8 - Sample
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TABLE Il
SUMMARY OF PUMPING TEST RESULTS AND WELL PARAMETERS

Well Tp Tr Tav Q SC ho hf Td TD Cs AD
(m?day) (m%day) (m%day) (m*day) (m*day/m) m m m m m m

TWA1 34.2 95.9 65.1 52.4 44 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

TWA1 27%

TW2 21%

TW3 22%

Overall Average Transmissivity

T 68.4 m?/day

Note: Tp: Transmissivity as calculated from pumping data (mzlday)
Tr: Transmissivity as calculated from recovery data (mzlday)
Tav: Average transmissivity (average of pumping and recovery) (mzlday)
Q: Test pumping rate (m*/day)
SC: Specific Capacity (m3/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)
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(A curve of drawdown versus time was generated for an observation well as an adjacent well was pumped)

TABLE IV
ESTIMATE OF STORATIVITY BY COOPER-JACOB METHOD

N

22571,

2
r

Pumping Observation r Q t, T S
Well Well (m) (m*/day) (s) (m?s)
TW2 61 36 3.7E-03 8.1E-05
™1 52.4
TW3 100 684 3.7E-03 5.7E-04
TWA1 61 82 5.2E-03 2.6E-04
TW2 98.2
TW3 40 88 3.5E-03 4.3E-04
TWA1 100 29 6.9E-03 4.5E-05
TW3 98.2
TW2 40 73 6.9E-03 7.1E-04
Average
Storativity 3.5E-04

017630
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TABLE V
MUTUTAL WELL INTERFERENCE AT CENTRAL WELL
20 YEAR ASSESSMENT
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 m®/ day Lowest Storativity value calculated from pumping tests (conservative)
T= 4.0E-04 m?/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= 26E-05 m’s
Duration = 20 years
Duration=  6.3E+08 seconds
Lot Distance Df:vée:v:m
(m) (m)
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
Cumulative aquifer drawdown 197
atLot4 =
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TABLE VI
MUTUTAL WELL INTERFERENCE AT CENTRAL WELL
PEAK WATER DEMAND ASSESSMENT

Lot 4
4.5E-05

342  m’day
4.0E-04 ms

2250  L/2hr
3.1E-04 m’/s

0.0002282 years

7.2E+03  seconds

Calculated by Cooper-Jacob Method using:

Lowest Transmissivity value determined from pumping tests (conservsative)
Lowest Storativity value calculated from pumping tests (conservative)
Flow/pump rate (Q) = 2250 L over a continuous 2 hour period simultaneously

at all wells (conservative)

Distance Peak
Lot Drawdown
(m)

(m)

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
Cumulative aquifer drawdown 252

atLot4 = ’
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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.
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Measurements recorded in:

Ministry of the Environment _[\yel

Tag#:A 240713 ow

Well Recordl

and Climate Change

A24c713

Regulation 903 Ontario thermsmﬂcﬁ

ress.of Well Location (§treet Number/Nape)
No Cic I s
County/DistrictMunicipality City/Town/Vjiage vince Poslal s
YA LEToN L tema N> Ontario L] l
UTM Coordinates | Zone | Easting “Northing Municipal Plan and Sublot Number Other
NAD | 8|3 OO P : :
laterisis/Abahdonment Sealing:Recordse¢instictions or the back o hSTony)s oo o1 e i s e e AR i
General Colour Most Common Material Other Materials General Description Fmgﬂ’*'
Clay 4.5'
TW®l of & ;
Aflertest o wel yield, waterwas: || DrawDown | | Recovery '
‘I Clear.and sand free Time| Weater Level | Time [ Water Lovel |
[ Other, specify (mi)| Ay |(min)| - mAy) |
= = S g T 4
ourghg gooniied, gversso | g [V | | 11999 |
L ACR 4 | 1923
mp setat (M) ; T |
e sl e = ‘?:a 2 19p.2
Pumping rdte (Umin /€ETY _ 3133 13195,
i DiNotussd || A G 4 ' 4|1QA3 |
DRnlary{OonVenhuna[) D.Jeﬂmg - funicip N Deiiatering Duration Dfpurrpmg ) ; ﬁq—‘ go 7 |
Slfmay(ﬁwerse} [ Driving Dl.-iminck [ Test Hole - [ Monitaring - _l_'“'s*f_')_'m“" 5 4]3 517716 |
Boring’ Irrigation [ Gooling & Alr Conditioning -~ | [ Final water level end of pumping (m/) _ 5
4 T ndusil - : Bl -._"’}“' : 10% 10 5"3‘7 :
[FRovbaghe s tr7emm || 15 |925 | 6 |4, 4
Diameter % - ter Supply Ra.ounmnd'ed pump depth I"'_"ﬁ— 2. RLA- 20 291
fomin) Plastc, Steal) | i) | Fom | To g?;:t'mmm“ ‘ 5042 | 25|10 |
. Hecornlnendad rate 3 f |
Gl "7\1@9' (8R! |Gy [Fomemeie,  [amesero ;" * S TEIRTY
F A or S22 | | L pf | D ovsenaton andir | i producion 7 68D Ysa (0.8
1 3 - Menitoring Hole e Eng 5 2 PR YT, [ |
[ Alteration = 50 .L EP' I&. 2
{Construction) : ; b 5 :
-| O Abandened, Mo 60 || 60

Wamr und at Depth |Kind of Water: [_]Fresh
[Jother, specify

1S4 myOces

“Water found at Depth
(m) []Gas

Kind of Water; [_]Fresh [_]Untested

Water found at Depth

Kind of Water: [_]Fresh [_]Untested

(m/) [1Gas| Clother, specify

[Jother, specify —__.5‘3_1

Buslness E-mail Address

0S08E (2014/11)

Eoi 2
D S

I Well Twhnlcian {Lasr.Na

SE e

2 nf'l'aqhnlc ao-andier-Contracto

Al

Ministrv's Conv

[Well owners | Date Pai:lwge Delivered - - { [
[ information 1B

© Queen's Pnnl&rformanm 2014



Ministry of the Environment [\yell

Tag#:A240714 )

Well Record

8:) Ontario

Maa.suromalis recorded in:

and Climate Change

Regulation 903 Ontario Water Resources Act |

A2Ac & e,

dress of Well LocationyStreet Number/N

gcg\‘ucf

Olher Materla!s

General Description

ww%&m& (4 (&0

TWH+ R D

. Depth Set at (mg@) Type of Sealant Used e Placed | | Atertestof well yield, : oy |
5,""’%‘(' To -(Material and Type) _, _ (/€D || [ Clear and sandfree Time| Water Level | Time|] Water Lavel. |
. ! TN Q=2 - || O other, speoity (min)| Ay |(min)] - (mm).
T 4% iR - &'}“V\? - }eﬁqg prump[_ng_ jscontinued, give reasor| mq'éh g’r‘t‘u
SCREERAES o Moz 5 18.% | 11277
Purr;p'makesetat(mﬁ 2 |96 2 a%g
Pumpmmm_@ 32, |28
5 Slo 4 2 18554
[ Rotary (Conventional) DJeﬂmg i : e e | [DUrtion of pumping - i =
CJRotary (Reverse) -~ [JDriving Livestock - . [ TestHole [ Monitoring. brs 43 min 538.6 15016
L gor : . [ bigging : [ Cooling & Air Conditioning Fina]mlerleveletuofpumplngm ) y
74 ' =744 A8 ||, 3
- ffficing ive rate (Umin / GPM) 15‘45;};5 15 G
Diar : Wil Recommended purmp depth (mgDD | 20 50:3 320 C'T: 6
S5 | Smfet s | e | e | v (Queeet || doa ¢ [mEo6 (6]
; ) & [ Recharge Well f i : ’ :
— [ Dewatering Well ~
] Observation andior e ’
: Monitoring Hole
[ Alteration
(C ion)
DAhsndunsd,

42| [ Abandoned, Foor

[ Other, specify

Insufficient Supply

Water Quality
[] Abandoned, other,
specify

Water found at Depth

Kind of Water: [_]Fresh []Untested

{mAY) []Gas
Water found at Depth

CJother, speaify
Kind of Water: D"' Fresh [ Untested

(m#) [JGas

Business Na

Mmistry s Cow —
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> . - Well ¥ Tag#:A 2 v Well Record |
& Ontario  Jimstry of ag iz Regulation 903 Ontario Water Resources Act |

the Environment
: ‘P‘ 340 752.{ Page cf_?

Measurements recorded in: [ Metric fal

' W3 Well Owner's Information: ¢ @00 oo s
First Na Name / Organization il Mdress %Constructed
:1]530 23 | @’V\:i-c;\, ng L—G\r\’(ﬁw il Owner

(D M
Province Postal Code Telephone Nopﬁw area code_!

Maulng Address thraetN ber| me) Muni iE)r
_%sm%o& e 41 L 2 o IWMCDI | 11|

Wall Locatmn
dress of Well Locauon (Street Number/Name)

) HEW\PH-I.LL.. f—ﬁié:mtﬁ:%‘ ” éﬁuL. F::oud?lN W Lrﬁq‘é&m

County.fDlsln |.|r:||c:|pad CityMown/\Village Province Pe's‘tai Code |
A CafLetsN R \cx{-mm\&b Ontario L[] ‘
Onnrd' Eastlng Narthing Municipal Plan and Sublot Nl.jﬁer [ i
wols|3| | R|4243RSIS 001606 5 AT # B 4

Overburden and Bedmck Materials/Abandonment Sealing Record (ses instructions on the back of this form) N R T L
General Colour Most Common Material Other Materials General Description Fm:m -

Clau | | -
& ey himosstere 4B\

Tk 3 o683 |

: E T . -AnnularSpace o T ai T PR Results of. of Well Yield Testing D
Deplh Se‘t at {m‘D : Type of Sealanit Used - Volume Placed Afhe.rtas{ ofwsl yﬁeld water was: Draw Down | Recavery
(Meterial and Type) - (mYEP || OClear and sand free Time | Water Level | Time | Water Level

54 4’4‘-' %%@vactb(uﬁru' e o O | A ol A o PR L B L I L
FAIPSRL S ST SR T o [ e = PURITY
| ; _ - N hed | T[R4

Pump intake set at (m#D B
rF ( 2 0432 éawa
__ Method of Construction |~~~ WellUse .. ]| mPino T“-‘ﬂm*’ ' 2 33“5 == |
[ Cable Tool [ Diamond Public [ Commercial [ Notused M | i 4 AT 4.
[J Rotary (Conventional) - [] Jetting %ﬁnmes&fc [ Municip Co _P ing :Dura‘u_ of purnping : 40‘7 T 4‘”4
O Rotary (Reverse) Corving | ClLivestock . [ Test Hole [J Monitoring - s+ min - 5 4_7‘8 5 %’7
[ gering [J Digging [ trrigation [0 Caoling & Air Conditioning *| | Fnal water level end of pumping (m#) : !
ir percussion [ industrial Ho0 & : ' 4_t "} " 1110 3;8 10 &C’
Other, - i —+
. ity e — [ Other, specify = “mnggwmwmjw 15.7018 1f5 19-5
_Construction Record - Casing - o stms of Well . o 5 !
oiside | Open Hoe OR Vatorl | Wa ~Depth {rrm ater Supply Rmmended sy G D] 7L.4, i 3-4-
(emin) | Concrts, iesic, Sl | (oD, | From | To S?:;'mﬁ“"' wel I %817 [ %84
LU Stead Lisho 5l |oe o Ak
harge Well (mm 30 : 30
z 7 TN _ ,'_I%. +a‘ [-;A. : Oo ing Well [5 - qg ;. , L
EZ&—;@PG”\H'S{P 54 | | 80| O omenaionander | (v produ:‘_ = gz © |98, 6 | %0 :
L . ] ! 50 ; 5d
- S?é‘imﬁm} tj de = llai;f— <=
i Abandoned, No p4-7 | 80
T T == e i Insufficient Suppl =
A Construction REQDN.-GCI.'BGH- : ; _: | [ Abandoned, Pmr}’ : M__p of Well Location o R
D?;ﬁ::r - Material. S M Water Quality Please pmw:lea r'napbslwfoll‘owlrg instructions an the back. |
st | (Plastic, Galvanized, Steef)| - SI From- [J Abandened, other,
(cmin) __/ ; To scity
—_— /, —-..> — e J
:. _____,.,--- - : —| O Other, specity z |
T DRI R T e DI
Water found at Depth |Kind of Water: EIFresh issted Depth (m/#&D Diameter
(mi) (1 Gas| [JOther, specify Fror: | To (cm&)
Water found at Depth |Kind of Water: [ Fresh ntested O 54‘.‘ ﬁ?/é_‘_'“
[JGas| []Other, specify ( iy ==
ater found at Depth |Kind of Water: [_Fresh |_]Untested 54' I& D—VE 4
{m#) []Gas| [1Other, specify J

" Well Contractor and Well 'l'e,ch nician Information =~

B-uéin.es.s..ﬂ.a. of Well or s Licen

SR Lng GLE i e

ey M"” EI!E & @

Province

§ ):s’tal CPE usiness E-mail Address Pm , 40 ﬁ-
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The Ontario Water Resources Commission Act

. WATER WELL RECORD

....Township@‘own or Clty .

..Date completed.

|15897561, @

X * LIKELY 4 HEMPHILL STREET

iy i 7id

- 24
Owner... w LA w.-..ﬁ\ddress... 5 E I8l
(m-m in bloek Ietters]
Casing and Screen Record Pumping Test
: ! &5 i
Inside diameter of casing.......%7.. ! Static levei ... /1~ ..
/
Total length of casing. d/ 7 Test-pumping rate / LI _G.P.M.
Type of screen .. Pumping level . 50 LRI
Length of screen. . . . Duration of test pumping.. ... . /.Lu .......
Depth to top of screen . . _ Water clear or cloudy at end of test . LEEEANS
n
Diameter of finished hole . S ! Recommended pumping rate. .. ..G.PM.
with pump setting of . é O . feetbelow ground surface
Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F ggm }‘to whicph water(s) (Fll'eslg, ::rl.a]‘t;

found sulphur)

£ S JM'

e P

43 A ) 1

Address ...

~ (Signature of Hicende
Form 7 15M-60-4138
OWRC COPY

Location of Well

In diagram below show distances of well from 4
road and lot line. Indicate north by arrow.
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Ministry The Ontario Water Resources Act

vironment WATER WELL RECORD
Ontario LIKELY 6 HEMPHILL STREET 1528 15704 coN

s e movn | [0 W%MM

439 W/Q/ 920 . L?o

‘L(VA'ION BASIN CODE "
l 1 1 1 ‘ 1| 1 111 l
l! !i )0 !I a7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)
MOST DEPTH - FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION rom -

Quy | Clay O | 4
i 7 ,
Qe | bt B,

I

|
@ IlllllllLlj_lIIIlllllllll1Illllllllljlllllll[Illllllll]llllll]lllllI|I|l| \_]
Gzl Lo Lol b L b L b b G b o bl b L)

(1]
SIZ[(Sr UF OPENING 31-33 OIAMETER 34-38 | LENGTH 3%-40
4 WATER RECORD [51] CASING & OPEN HOLE RECORD Z |
w,
WATER FOUND INSIDE wALL DERTH - FEET w INCHES FEET
- KID F WAY‘ER OiAM MATERIAL THICENESS [« T
2, fRuM 10 MATERIAL AND TYPE DEPTH TO TOP a1ea |30
o AT = INCHES INCHES s o PR
d FIESM 3 DSULPNU. 1o-1t At3 13-16 w i
2 O say 4 Ominerais ! Osreer | FEET
§ Ocas ! 12 DeaLvanizen - T
B (LB TRES 3 Dsolenur 1] — |3 OconcreTE i
O rresn 3 Dsuienun & |4 Ooren woie O PLUGGING & SEALING RECORD
O SALTY g Oeas S OpLasTIC :
17-18 L] 20-23 DEPTH SET AT FEET 1
20-23 B ] DsteeL . MATERIAL ANO Type  (CEMENT oROUT
1 O FRESH i OsuLPHUR 2 Deatvanizen FROM Yo LEAD PACKER ETC )
T g osay g gmn:nus 3 DconcreTe
GAS 4 PEN HOLE 7 1013 TN W z Q
i5-28 ki) i
v g reesw 3 Ssuu-uun S Druastic B q/
MINERALS TS % 37-30 T =
T [0 SAMTY 6 Qgas ;g““‘_ 23 22-28 V4
553 Ee) sito 2 Doawvamzeo
1 [ FRESH SULPHUR O coNCRETE FT¥T) 36.35 [l80
4 OwminenaLs 4 CloPEN HOLE .
2 [J SALTY 6 Cgas 5 OpLASTIC s
PUMPING JEST METHOD 1© PUMPING RATE 114 [ pURATION OF PUMPING
71 é(, -~ o o LOCATION OF WELL
1 2 - -
O even /S I 2
STATIC WATER LEVEL |2% T () PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL uo oF 2 @ Recovery LOT LINE INDICATE NORTH BY ARROW.
s e TET| e | e wioTe | s was | 6o wioTis 7ﬁ
w ; 18-20 29-3 32-34 7 35-37 '
= 30, 8l & 5 5
0 FEEY FEET FEET. FEET FEET FEET /
z IF FLOWING. k-4 PUMP INTAKE SET AT WATER AT END OF TEST a4z
— GIVE RATE
o 1
s P reer O ciear 2 B’cwuuv
= | mecommenpen PuMr TYPE RECOMMENDED 43-85 [RECOMMENDED te-as | / [’
a PumP PUMPING /0 “f ¢ m /’ 5*
@osiaciow O oeee SETTING 950 FEET | RATE GPM 4
o83 N
gn\ \I/ - | S/) e
h : /\94/‘
FINAL U QP WATER SUPPLY § [] ABANDONED. iINSUFFICIENT SUPPLY /
2 [J OBSERVATION WELL § [1 ABANDONED POOR QUALITY
STATUS 3 [ TEST HOLE 7 [0 UNFINISHED
OF WELL 4 [J RECHARGE WELL 01 DEWATERING
LB
' @rDoMESTIC 5 [0 COMMERCIAL
2 [ svock ¢ (O MuNICIPAL
WATER 3 0O IRRIGATION ? [J PUBLIC SUPPLY
USE 4 [0 INDUSTRIAL $ [1 COOLING OR AIR CONDITIONING
O orHer * [ NoT used
! 114
' {0 CABLE TOOL ¢ [0 BORING
METHOD 2 [0 ROTARY (CONVENTIONAL) 7 O DlAMOND
i OF 3 {1 ROTARY (REVERSE) s 0 serTinG
CONSTRUCTION|* O ROTARY (AIR) % O DRIVING 137565
s
@ A1R PERCUSSION Ooiceine O oruer DRILLERS REMARKS

NFRE WELL c7nucmn w}@@ %; @ég&zst:;:a's if?z\c:‘ - ‘convnﬁu“’“g nmonE(fm1 U ’m 63.68 |80
39, fetnadO A

NAME QF WELL TECHNICIAN WELL TECHNICIAN'S

SIGNAT]| QF TECHNICY. /c TRACTOR SUBMISSION BAYE
Vs S
b DAY i
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1509470 JLikeLy 30 GAMBLE DRIVE
3 '5

-—1 ) W i
4 0 0\5— 7 2?'4?0!‘“‘0"0 Water Resources Commission Aci R g ¢+ 1R

u K@?éﬂoﬂ WATER WELL RECORD

County or Dlstrll:t &A}? TO/Y i Township, Village, TownerCttjr F/‘C #mdwa
Dﬁ;’—L—Q—S—? & . Lot Fa-teEvofy—f—  Date com AR ELELE AR UL s SRR L
Eoh 5 “‘/L./.. Lot. P Dat pleted ,?dlu mth ;{mf]f
ress /O, ﬁeda,erchD.Be//S
CoRNVERS

creen Kecor Pumping Test

Insidé diameter of casing. S Static levei . 7!/ ! CLRRROONRIRARRRE L LSRR L L

Total length of casing. ... “/J' SLLAURARS AR LY EELLRA Test-pumping rate o = MMM G R G.P.M.

Type of screen .= MANARARUL L LR Pumping level /[;‘_IJ-

ifnpth off scecetmmumui 1] | L(LLNSAMOANLIRL | | (111N Duration of test pumping. . c:?/,lff,

Depth to top of screen =™ [ LLEEEL Water clear or cloudy atend of test .. C. 2 €a £

Diameter of finished hole é_‘ ” i . LLAARNRIRETANA L Recommended pumping rate g SSRRURRRRIRTURN & -5 "

with pump setting of 35 .. feet below ground surface
Well Log Water Record
Overburden and Bedrock Record FE;_ - g‘t? \-,Es&t t]viast)er?i.] }%il'rlzgsl'olf :.';?E;T

i i _ found sulphur)

Bloe Clay O 43

e |/ #3 K1 il
il ] eSTone 7_._4:_-&g.£L.___=£o. | Fresha

For what purpose(s) is the water tobe used? . .. . . Location of Well
{iE=iRERSill || 1HITRAAIRtith 11, I(11 i In diagram below show distances of well from
road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside? 0 /& .

Drilling or Boring Firm MG L E G . W a T €1 . .
Ju‘plo 20/ LTD .

Address. ./ & /2 a P@V.-EJ A?rﬁ

....... OU.A A 3, 6xT

Licence Number. Q,.(g '7 ?
Name of Driller or Borer .. H SIQ-LA}/ i C LA
tctsy . CLITRVRMRNNLAL | LA DELLA ST

(Slgnature of Licensed Drill {
Form 7 15M-60-4138 g 2y ]
O WRC COPY
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WATER WELL RECORD

County or District N X _&m ............................. Tc_)_w_ngh],pﬂlllage Tow
....... Lot... .77 ... Datecompleted..... /é

,.,wmAddress ..... Q .....................................................................................

11509”8 ]

LIKELY:40 GAMBLE DRIVE

Static level ... .. (, ...........................................................................
Test-pumping rate / O s G.PM
‘
Type of screen ... ... ... Pumping level...... L0 B SRUPUOURPO
Length of screen............................iiie Duration of test pumping......... / ..........................................
Depth to top of screen....... ... e, Water clear or cloudy atend of test ... .. ...
l) -
Diameter of finished hole . 5 STV U PV Recommended pumping rate 3 i G P ML
with pump setting of. 30 7 feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record ft ft. 'which water(s)| (fresh, salty,
_ . found Asulphur)

o‘’| 45°

79"

45 ' 50

tobeused?... ... .

For what purpose(s) is the wat

TR INRAT
Is well on upland, in valle

Drilling or Boring Firm !

Licence Number........ 02 Y 6 7 .........................................................
Name of Driller or Borer.... f/ K}Y\,

Address............... g ..........................................
Date)). A\ ... /.

(Slgnature of Licensed Drilling or ing Contractor)

Lot e

Form 7 15M-60-4138
O W R C COPY

Location of Well

In diagram below show distances of well from
road and lot line.

Indicate north by arrow.
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(print in block letters)

[L/V 5(0 0 '6’ 7’¢ThDOntur|o Water Resources Commission Act

0z0.s WATER WELL RECORD

i15097“§J1

"‘x LA

\l_IKELY41 GAMBLE DRIVE

Casing and Screen Record

Pumping Test

Inside diameter of casing........ S [

Static level ... /€2 . .

Total length of casing..... ... L/ é .................................................... Test-pumping rate ..., / ............................................ G.P.M.
Type of SCrEEN ... . ... ...l Pumping level ... .. / D, .......................................................
Length of screen. . .....................cccccccdeedieeo. Duration of test pumping........... /
Depth to top of screen....... ST Water clear or clgu__dy at end of test TR
Diameter of finished hole ... é U UU SRR Recommended pumping rate ... 5 .............................. G.P.M.
with pump setting of~.3(o _ feet below ground surface
Well Log Water Record
Overburden and Bedrock Record F;gm }‘to w%iglt }»i'(ass)era(.g) l%glgsg,f g?:;f
R . found sulphur)

/('/U»O.M

) 7S | 7

Q)

/é\t/\m L adfng)

. 7 Vi
<449 | SO i

For what purpose(s) is the water sobe used?. ... . ... I

{ on hillside?

Is well on upland, in valley;
Sy

Drilling or Boring Firm..}

Name of Driller or Borer“,,......” Y \... /. N\ A AN

Address ... SR
Da)te/..)?g

(Signature of Li¢ensed Drilling or

Form 7 5M 60-20912

OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
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Con............ . /V
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The Ontario Water Resources Commuss:on Act LIKELY42 GAMBLE DRIVE
. WATER WELL RECORD

Township; Village, Tm-eﬂyR

Date completed........ /?l ............... 0%6 I 4 4
@ month

Owner.....S
(print in block letbers) .
Casing and Screen Record P}Jmping Test
T ¥
Inside diameter of casing......... 5 ..... [ Static level b .......................................................................
Total length of casing.. ....... 4 ....................................................... Test-pumping rate / O G.PM

Type of screen
Length of screen.....

Depth to top of screen ... ..

Water clear or cloudy at end of test ...

—

Sy
Diameter of finished hole ... S T Recommended pumping rate ... »5 . G.PM.,
with pump setting of.... 3 O .. feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record ft £t which water(s)| (fresh, salty,
: . found sujphur)
7
’ T
2N , _
S v 0) Y5 1 49
Location of Well
s

........... (Slgnature R
Form 7 15M-60-4138

OWRC COPY

In diagram below show distances of well from
road and lot line.

Indicate north by arrow.
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ATER WELL RECO RDLIKELY43 GAMBLE DRIVE

Fewnship, Village, Toam—or—Cﬁy }’\’7(3#/?10/!/004’7

month

/745{ .....

year)

ress/OC eda rvieu Rdd, BELLS ...
CORVLE RS .,087

Pumping Test

Inside diameter of casing..

Total length of casing.
Type of screen ..

Length of screen. . -

Depth to top of screen........ ...
Diameter of finished hole é.’" T TR OO PUPRP

Static levei .

Test-pumping rate ... ..G.P.M.

Pumping level ... /5' ...............................................................
[A2brs.

Water clear or cloudy at end of test .. Clear ..

Duration of test pumping.......
Recommended pumping rate . ... G.PM.

with pump setting of feet below ground surface

Well Log

Water Record

Overburden and Bedrock Record

Kind of water
(fresh, salty,
sulphur)

Depth(s) at
which water (s)
found

To
ft.

From
ft.

RlLue Cla

4

Coarse Grduel

] LAY

Llime STone.

-

45 | &o 4§’ Fresh

For what purpose(s) is the water tobeused? ... ... .. ...

Is well on upland, in valley, or on hillside?. U.,a/a_.. ra
Drilling or Boring Firm /V|C. L ea rn Ja L er-. ..
SU'of/ LT
Address /S3a RAVEN .. .Ar€.
.......... OTTA WA, O T
abve

Licence Number.... .
Name of Driller or Borer.. /‘/« S lgA/ .....................................
AAAreSS. . oo e

Date.. JUL/} J ...... /9 f ......... O ST TSP PURIUPR

; me.( ontractor)

L s

' (S]gnature of L1censed Drllhng or -
Form 7 15M-60-4138
OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.
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Lounty or District .. N
-&-—*’n/

4/ 3¢ 3.4 ©CODED
s ol ols" 7'4' 0

_5ﬂ\m“

..Date completed. ..

LIKELY 44 GAMBLE DRIVE

15097551
3 S 4

The Ontario Water Resources Commission Ai:t

'WATER WELL RECORD
ot Vi T @mﬂmw&

RS lliille

Owner... %&L‘) b wAddressR et ferebdoeger Bt e S TARELHL O o o SERR ANSASNRRRN LI
(print in block letters)
Casing and Screen Record Pumping Test
Inside diameter of casing.. f i Static levei .. .. 7 i
Total length of casing. . L/' ? Test-pumping rate . / 0 G.PM.
Type of screen Pumping level. .
Length of screen... ... i Duration of test pumping. . L/ g./ﬂ./\./
Depth to top of screen . . : Water clear or cloudy at end of test . o
Diameter of finished hole . . S- i : Recommended pumping rate J 5 inter AU RN ¢.3) b . I
with pump setting of . . &/ D ....... feet below ground surface
Well Log Water Record
o ] Depth(s) at | Kind of water

Overburden and Bedrock Record

which water(s)| (fresh, salty,

ft. ft. found sylphur)

32

U"
w
L

LAl

For what purpose(s) is the yater to be used?. . ... .

Is well on upland, in va]leyt‘tal hillside? ... .. . ... ..
Drilling or Boring Firn@' A
Address.... /?/ B

Licence Number. .. .

Name of Driller or Borer.. ... .

Address .

Date. ...

fcensed Drilling or Boriffy Contractor)

LA 27

" (Signatuve of L
Form 7 15M-60-4138
O WRC COPY

Location of Well

In diagram below show distances of well from
road and lot line.

Indicate north by arrow.
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LIKELY 22 MARY HILL CRESCENT

The Ontario Water Resources Act
WATER WELL RECORD

8 ., Municipality Con.
Mark correct box with a checkmark, where applicable. 1 5 3 1 4 g 7 CON gﬂ
T2 10 Ta 15 D
County or District Township/Borough/City/Town/Village Con block tract survey, etc. | Lot =
Ottawa Carleton Goulbourn 4
Owner's sumame e First Name Address Date i
completed
Cedarstone Homes Box 1297 Richmond, Ontario KOA 220 pleted 23ay 10monthQear
Zone Easting Northing fAc Elevation RC Basin Code ii [ [
u
M Lo Lo bW L b L Lol Lo b e Lea o
1 2 10 12 17 18 24 25 26 30 31 a7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
- Depth - feet
General colour Most common material Other materials General description From pth eTo
Brown Clay 0 12
| Gray Clay 12 49 |
. Limestone 49 | 165
Gray & € 165 240 |
RN (PSP I O I I ) I B P e N R R N
E2 [ P I P P A S I PO I W O A P B R R N e e S e Y
10 14 15 21 32 43 54 65 75 80
il WATER RECORD st CASING & OPEN HOLE RECORD (SSIZI:s NDf ;}penlng 3133 | Diameter 3438 | Length 3-40
Water found . Inside Wall Depth - fest z t No. _
at - feet Kind of water diam Material thickness [ o u inches teet
inches inches © y
O OFesn 3 Qo S e 7| G188 | O BT |G| Ve aatee Depth attop ofscroen
240 2 O Saty > O Galvanized ®»
o | 3 O Concrete feet
7% 110 Fresh 4+ 0 M‘ner:l; * + & Open hote
2 [ satty ¢ G'as — 5 [ Plastic P 61 PLUGGING & SEALING RECORD
2021, O Fresh 2 a Sl_.ilphur 2 ;E(Siflslanized J Annular L Ava ment
20 say - 01 Minersis 3 O Concrete Depthsetal- 100t 1 ppaterial and type (Cement grout, bentonite, etc.)
6 U] Gas 6 4 O Open hole 51.5 | 240 From To " - o
2528 | Fresh ° ) Sglphur 29 5 [ Plastic 10-13 1417 .
. O S:ty 4 [J Minerals 7% | 1 Steel 55 prens 3 g ~ (3)
6 0 Gas 2 [J Galvanized 821 2225
30-33 3 [J Sulphur 34 |60 3 [ Concrete
; E ;‘:Sh 4 O Minerals 4 [0 Open hole 26-29 30-33 | 80
Y s O Gas s [ Plastic
Pumping test method 10 | Pumping rate 11-14 | Duration of pumping
7|1 Xpump 2 O Bailer 00 cpPm 1 . I-%:Lsrs e MIDS LOCATION OF WELL
i Water level 3 ] ] In diagram below show distances of well from road and lot line.
'u-) Static level end of pumping Water levels during 1% Pumping 2 [J Recovery Indicate north by arrow.
w 1e21 2223 | {5minutes_ | 30 minutes _ | 45 minutes 60 minutes__
= 26-28 29-31 32-34 3537
(4]
Z|13'6M| 50 et | 23%et| 150met| 100t | 5O teet
'-\E- f flowing give rate AT Pump intake set at Water at end of test =
=] GPM foet [J Clear [ XCloudy
e Recommended pump type Recommended 4345 | Recommended 4649
pump setting pump rate
O Shaliow g Deep 75 feet 5 apPM
5053
FINAL STATUS OF WELL 5
1 ¢ Water supply 50 i supply °[JL
2 [] Observation well 6 [1 Abandoned, poor quality 10 J Replacement well
3 O Test hole 7 (0 Abandoned (Other)
4 O Recharge well 8 ] Dewatering '
WATER USE 555 ' |
1 g Domestic 5 [J Commercial 9 O Notuse \
2 {J Stock 6 0 Municipal RL N 0T, O —— '
3 [J Irrigation 7 O Public supply
4 O Industrial s [ Cooling & air conditioning | ‘
‘ v
oy V¥
METHOD OF CONSTRUCTION -7 a l
1 [ Cabie tool 5 [3¢ Air percussion ¢ O Driving
2 [] Rotary (conventional) 8 [ Boring 10 (] Digging
3 O Rotary (reverse) 7 [ Diamond 1 ] Other e
4 § Rotary (air) 8 [J Jetting 224684
Name of Well Contractor Well Contractor’s Licence No. » [Data E] Contractor:‘ 362 |Date received 6368 60
-l |source
| capital Water Supply Ltd 1558 z 258 NOV 16 200
Address e w Date of inspection Inspector i
: [72}
=2
Name of Well Technician Well Technician’s Licence No. E Remarks
TO097 @
ntractor Submission date F3 CS S-Eso
Al oy 2 10, 00 |Z

4 n
2 - MINISTRY OF THE ENVIRONMENT COPY

0506 (07/00) Front Form 9




e ment LIKELY 24 MARY HILL CREscent ~ WATERWELL RECORD

. Ontario Mini;"y The Ontario Water Resources Act

Print only in spaces provided. Municipal

Mark correct box with a checkmark, where applicable. E 1 5 3 1 4 1 0 | hSpbg ‘ETBMI Ll O

T

County or District Township/Borough/City/Town/Village Con block tract survey, etc. | Lot
| Ottawa Carleton Golilbourn 4 25
Owner's surname B First Name Address Date o5
I
A 220 | ™93 day 9 moninQ@ear
Zone Easting Northing RC Elevation RC Basin Code i [ v

3LJ_!|11||||ilt\|||tlJLL_L_!L]'ll‘Iiwxwixlllwill

10 1z 17 18 24 31 a7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

th - feet
General colour Most common material Other materials General description szep eeTo
| Brown | 2 Clay Q 12
| Gray | 2 Clay 12 52
¥
| Gray | = Limestone 52 160

Mﬁwﬁm 160 235

E T Il L b bl L ,||.||.H Lol b ldy
| L

I [
A I PN I O N A I Y S VN

23 N N N
@ 15 32 a3 75 0
il WATER RECORD 51 CASING & OPEN HOLE RECORD {Sslﬁs r?f ;Jpémng 313 Dlame'é' 3438 [ Length 940
Water found ) Inside Wall Depth - feet z t No. )
at - feet Kind of water diam Material thickness rom - H inches feet
- - inches inches o - E%)
013 | O Fresh j O Suiphur 14 6 10 / ; Swool 5 188 0 5546 o Material and type Depth at top of scg?ig
> O Salty O Minerals > ¥ Galvanized - \
231 as alvaniz
- 3 O Concrete feet
1518 resh Ty = |Phulf 9 4+ [J Open hole
nerals i
e O SalY 5 O Gas __fcDfaste — [ PLUGGING & SEALING RECORD
y 1 O Steel i Annular space Abandonment
2214 O Fresh ° g Sglphur o 2 3 Galvanized J_Annular sp L Abandonmen
2 O satty 4 [J Minerals O Concrete Depth set at - feet Matorial and c " . bentonit
s ] Gas 6 1/1 X Open hale 55 235 From T laterial and type (Cement grout, bentonite, eic.)
2528 || preh ° U Sulphur 29 5 [ Plastic 0-13 1417
2O say ; O Minerals %% [ Ol © 7w | |54 O | Grouted - Cement (5) |
e P 2 O Galvanized a2t 22
Sl Sulphur 34 160 3 [ Concrete
2 g ;:sh & LI Minerals 4 O Open hole %29 3535 |5
Y s O Gas 5 [ Plastic
Pumping test method 10| Pumping rate 11-14 [ Duration ol'pumping
71141 Pump 2 [ Bailer 15 GPM |yl .. Nin LOCATION OF WELL
) Water level 3 ) i -~ In diagram below show distances of well from road and lot line.
'“_, Static level | o 1"y pumping Water levels during 19¢ Pumping 2 [J Recovery Indicate north by arrow.
T2 EZEZ) i - - -
|.'|_| 15 mmutzeag.25 30 rnlnulggm 45 rmnulesazr:’A 60 minutes
g S
2| 12| 75 | 230we| J50 wet| JOO et | 75 e :
% If flowing give rate I Pump intake set at Water at end of test K
=1 GPM feet O Clear 4 Cloudy
B I Recommended pump type Recommended 4345 | Recommended 4049
pump setting pump rate
O3 Shallow X Deep 100 feet 5 GPM
5053
Mooy N Cee s
FINAL STATUS OF WELL s T
Water supply 5 [J Abandoned, insufficient supply ¢ O Unfinished '
Observation well € [0 Abandoned, poor quality 10 ] Replacement well
3 [] Test hole 7 O Abandoned (Other) J
4 [0 Recharge well 8 [J Dewatering
i
WATER USE 5556
Domestic 5 [0 Commercial ¢ [ Not use '
Stock 6 [1 Municipal 10 0 Other oo
3 [ trrigation 7 O Public supply I
4 [ Industrial 8 [ Cooling & air conditioning
METHOD OF CONSTRUCTION s7 | '
1 [J Cable tool 5 4d Air percussion ¢ [0 Driving
2 [ Rotary {conventional) ¢ 1] Boring 10 (] Digging e
3 [ Rotary (reverse) 7 [ Diamond 't 7] Other ........ . | N C\‘ \c‘ l
N E] Rotary (air) 8 [ Jetting 2 2 09 3 9
Name of Well Contractor Well Contractor’s Licence No. > Data 58 [Contractor 5962 |Date received 63-68 | 40
= [source ] % 8 OCT 1 8 Zm
_Capital Water Supply Ltd 1558 3 ),
Addre: L o Date of inspection Inspector
(7]
2
Name of Well Technician Well Techniclan's Licence No. > |Remarks
=
S. MIller TO097 b CSS.ESO
of Tachnician/Cy Submission date 4
m ) de - @25 mo 9 y 00 =

0506 (11/98) Front Form 9
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T The Ontario Water Resou Act
Ontario uu" LIKELY 26 MARY HILL CRESCENT h{r';TER WI::LL RE?SFIB
Environment i
Print only in spaces provided. T

Mark corectbox with a checkaark, where ppicae [i7] 1531128 18863 coN . 104

County or District Township/Borough/City/Town/Village Con block tract survey, etc. | Lot
| Ottawa Carleton Goulbourn 4 25

Owner's surname ke First Mame Address Date Wi

completed
L__Cedarstone Homes P.O. nex_lzgj_mmaﬁmnﬁ&m@ 2z0 | ™ ymay 5 monthyyyear

e i Zong Easting o g IC Elavalion i asan oo [0 i v
[21] | B PR i ] R B | IR |
: | ETEE B8 ERAIIET Bl SR T R R BT ) o 29 SR [BTU RS R g e i EEE TR ]

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

General colour Most common material Other materials General description m?mh : bn:o
| Brown Clay 0 12
| Gray Clay 12 49 |
| Gray Clay Stones 49 51
| Gray | = Limestone 51 170 |
_mk]nL&ndutme 170 225

Rl T Rea ] G RS S S T G G S i [ W Al ke bk i
sl b 18 bred snal S Ribesdenal IS ER ok end B RS B e G T B el o 56T
Ll AT [} L m HOLE RECORD Ef“ﬁ'.f s 7 | Length
i . = ot No.
::a_?;eltﬂum Kind of water ::E ORI Wall o Jﬁ:‘ h '“'TD w RS -
= inches inches 4 - -
Ty © [ Suphur '+ ———— I m—— - Material and type Depth al top of sereen
O Freeh | = o g Steel o [¥] Fip
Eirme Eg;n:ms 6 1/4_, S&Hﬂ;ﬂ .188 0 53.5| |9 =
* [ Cane
"1 O Fresh | B&m i < 7] Open hole
:OSaY ;[ gas |- DPeste — PLUGGING & SEALING RECORD
O Fresn @ O Sulphur = RS Frn Y ' & Annular space _Abandonment
i ¢ O Minerals % T Goncret Depth set at - last i
0 Saly . [ gas 5 7/3-‘ Op:::h:lc 53.5| 225 A = Material and type (Cament grout, bentonits, etc.)
\ O Fresh ' U Sulphur == = 2 Plastic ket T
: + [J Minerals g o 52 0
FOSEyY ;[ ogas ! Steal T 1
2 71 Galvanized Ho .
i Lin BRI + 1 Concrate S R B =QuickGront (1) |
c ¥ nerals ] Open hola T FE
08y ;g 5 7] Plastic
Pumping test method "~ | Pumping rate | Durafion of pumping B
e | G Pump : (1 Baikr A c6Pm| 3. Holrs .. . Mins LOCATION OF WELL
N Woter level | & i i In diagram below show distances of well from road and lot line.
E Static hevel ond of ing Water levals during 1§ Pumping * [ Recovery Indicate north by arrow.
E e | 15 minutes | 30 minutgs | 45 minutes | 60 minutes
L]
Z| 11'@8 125 et | 220ct| ]J5Q0fket] 150 kot | ] 2wt 2
% If flowing give rate =] Pump intake set at ‘Watar at end of tast ’ A}\N\%
—] GPM feal [l Clear 4 Cloudy
8- ecommended pump type Recommandad =45 Recommendsd vl o
) Shalow  [gDeep pump setting pump rate Ao t:;'(o
i 150 5
FINAL STATUS OF WELL o
' ‘Water supply * [0 Abandaned, insufficient supply  * [] Unfinished
2 T Observation wall “ [0 Abandoned, poor quality "' O Replacement well
* [ Test hole 7 O Abandoned (Other)
# O Racharge wall " [0 Dewatering
WATER USE si \ A \
! 4l Domestic = O Commercial “ [] Not use
2 1 Stock & [] Municipal 10 [ O e \
3 [ krrigation 7 [1 Public supply
+ 7 Industrial * [ Coeling & air conditioning \
AN
METHOD OF CONSTRUCTION :-
! U Cable toal i Air percussion * O Driving
2 [ Rotary (conventional)  ° 1] Boring Ly aggglng
* O Rotary (reverse) [ Diamond U] O
* 5 Rotary fain i [ Jetting 208587
Mame of Wall Contractor Wel Contracior's Licance No. - Pata 58 Conlggetor, 59-62 ate received Ol
P LTI 8
|_Capital Water Supply Ltd 1558 F3 5 5 JUN 2 (0 2000
Address - 3 [ale of Inspecian Inspecion
=2
MName of Well Technician edl Techn ‘s nce Mo, E Remarks
4]
z CSS.Esp

0506 (11/98) Front Form 9

e R




Ministry of : The Ontario Water Resources Act
Environment
: LIKELY 30 MARY HILL CRESCENT WATER WELL RECORD

Ontario and Energy
Print only in spaces prowded Municipali c
Mark correct box with a checkmark, where Ilcable -  Municipally o
ppleable: [ 1530215 15803 coxn . .. 04
1 2 1 14 15 2 723 24
County or District Township/Borough/City/Town/Village Con hlock tract survey, etc. | Lot 25-27
|_Ottawa on | Goulbourn - 4 25
Owner'’s surname 28-47 First name Address Date 48-53
_CedarstoneHomes. P.0.—Boy 1297 Richmond,Qntario KOA_27) COMPIIST  day _Qmonth Qffer
y Zone Easting j lorthing RC levation RC  Basin Code ii i . v
[21] T ) L U DS e L e b
1 2 10 2 17 8 24 25 2 30 31 a7
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description Depth - feet
From _% To
| Brown——|——Clay— Stones— —Packed- 0

_Gray - — Clay —Loose 12, 51
| _Gray | Sandy Clay Stones 51| 52
[ Gray | Limestone— Medium — 52—75

BT R R S A A S | B R N NS S ATy
@\ IR I AN TR N A I A \J‘\xdl_l_L\‘lll]liJL_L_n_lJ_hllli |Hl\‘|||M\l,|ix\||l|l|”ilﬁJ

10 14 15 21 32 43 54 85
4 WATER RECORD 51 CASING & OPEN HOLE RECORD Sizechf;)Pemns 315 | Diameter % | Length w40
n Slot No.
Water found Inside ) Wall Depth - feet 2|
at - feet Kind of water diam Material thickness 2 w inches feet
» O Suphur ™ inchos inches fom > &2 Waterial and o Depth at top of g
013 |1 O Fresh ulphur opd Steel 2 P G| M rial and type epth at top of screen
2 O salty ; E g\ar::rals 6 1’4 » Galvanized 0188 0 53.35 »
@ O Concrete feet
= | NGE FESTED | . O Open hole
inerals s O Plastic
20 saly 5 3 e - . [ PLUGGING & SEALING RECORD
- 1
22 [\ [ Fresh ¢ O Sulphur N S Z:I:lanized Annular space [ _Abandonment
2 O Salty : O Minerals s [J Concrete Depth set at - feet . .
0O Gas 6 N 8 Open hole 53.5 75 From T Material and type (Cement grout, bentonite, etc.)
228 |1 O Eesh 3 O Sulphur @ 5 0 Plastic 58 Z50
O Minerals
20 saly w10 swel B P 52 | grouted-Cement {8)
pryen o D Ges 2 [0 Galvanized e Q‘?
= ' O Fresh @ O Sulphur bl o 3 0 Concrete
2 0 Sal « (0 Minerals + [0 Open hole 26-29 30-33 180
alty s O Gas 5 O Plastic
Pumping test method 10| Pumping rate 1141 Duration of pymping ~
o u Q, Pump 2 [ Bailer 12 GPM .y Hours o ‘h’di‘r:s LOCATION OF WELL
) Water level il ) In diagram below show distances of well from road and lot line.
Static level | o4 of pumping Water levels during ! T Pumping 2 !&Recovery Indicate north by arrow. ¢ ’
= 18-2 2-24 | 15 minutes | 30 minutes 45 minutes 60 minutes ]
ﬂ 26-28 29-31 32-34 8537 ‘
o ! '
o ' EO_feet | 1542t 15t | 1401 | 14 6
i
< | If flowing give rate 3841 | Pump intake set at Water at end of test «© '
e GPM feet O Clear Cloudy | " /
= X '
2 | Recommended pump type Recommended 4-45 | Recommended bl ol '
a O Shalk o pump setting pump rate
allow ef
g Oeer &0 feet 5 GPM |
5 hoad i
FINAL STATUS OF WELL b
1 Water supply s [0 Abandoned, |nsuﬂ¢cuentsupp\y 9 [ Unfinished
2 Observation well s [0 Abandoned, poor quality O Replacement well
3 O Testhole 7 O Abandoned (Other)
+ O Recharge well s [0 Dewatering
WATER USE e
Domestic 5 O Commercial e (] Notused
Stock ¢ [0 Municipal 1o (O Other ...
3 [ Irrigation 7 (O Public supply
4 O Industrial 8 [J Cooling & air conditioning

METHOD OF CONSTRUCTION ¥
1 0O Cable tool 5 Air percussion 9 [ Driving
2 [0 Rotary (conventional)

6 Boring 10 J Digging
3 0 Rotary {reverse) 7 [ Diamond IR SN 1 9 4 7 1 6
+ [0 Rotary (air) 8 i

0 Jetting
Moottt S
Name of Well Contractor Well Contractor's Licence No. > Cata s8 |Contracctor 59-62 |Date rece’ved L
21 |source "E | ol il 8 Cr
al olyv-Ltds 1558 3 <3 o) 0 i 998
ﬁ@& t: - o [Date of inspection Inspector
: [7:}
pox_m Stittsville, Ontario 2
Name of Well Technician Well Technician’s Licence No. E Remarks
-
A A (7] g i
re of Technician, Submission date Z C S S " E Sg
= .
? day 10mo 9 yr 98

0506 (07/94) Front Form 9
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P CODED
LY s d 4 g o-I0ER
ld- sloiois 83'0
L4 "0 2,0'4]
l2gt !

County or District . /] * [SURPRTRT PR

The Ontaric Water Rosources Commission Act Ry

. WATER WELL RECOR

.. Lownship, Vlllage, T"My s Lol

1508775 (5

LlKEL Y 2 HEMPHILL S T EE T

o

Coneoo . —ér‘ / Lot. __Date completed . ;:2 ‘f '
QOwner /o M N OA/ ... Address. @ AC AL

(print in block letters)

Casing and Screen Record Pumping Test
T

Inside diameter of casing. . 5- Static levei .. .1 5-
Total length of casing. . 12/4 Test-pumping rate .. i O ..G.P.M.
Type of screen Pumping level ... .2 5
Length of screen . ... ... i Duration of test pumping.... /-/{N
Depth to top of screen. ... . TP Water clear or cloudy atend of test ...

5‘ (¥4 3__-
Diameter of finished hole .« .. .. Recommended pumping rate. .. 3 . _G.PM,

35

with pump setting of .. feet below ground surface

Well Log Water Record
th(s) at Kind of water
Overburden and Bedrock Record FE: m 'f['to Whlgl water(s) (fresh, salty,
" ' found sylphur

/r_‘_p;s,-«\

441 5% A

n d

/

i S AR

Aondpo

UQU_:».. [YV/2ED,

46| 9%

For what purpose(s) is the water tobe used?.............

Address. ) % (Aoh
Licence Number.........©

Name of Driller or Borcr’)’}’\ \

i OV ANy

(Signature of Licensed Drilling or Boring

e

Form 7 5M 60-20912

OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

A




e gsd a0

{ - Stololst 718! 31'5 ‘Ontario Water Resources Commission Act

L4
County o'rznfs;tllct
/

Owner....

" {print in block letters)

LIKELY3310 SHEA ROAD

_____ 222l WATER WELL RECO Rb

. Losmship, Village, Tomor-Giﬁr
..Date completed ......

v Casing and Sf.rean Record

Inside diameter of casing... 5 e
/74__% ___________________________________________________

Length of screen.. ... ...

Total length of casing .

Type of screen

Depth to top of screen ... ... . .
—
Diameter of finished hole . D |

Static levei ................[..

Test-pumping rate ... /. ..G.PM.
Pumping level ... .. /

Duration of test pumping. . / /fln_/

Water clear or cloudy at end of test. ... ..

Recommended pumping rate ... 5/ A .G.P.M.

with pump setting of ... .. .. 0O feet below ground surface
Well Log Water Record
From To Depth(s) at Kind of water
Overburden and Bedrock Record ft. ft. 'which water(s)| (fresh, salty,

found gulphur)

8 7

47

7

For what purpose(s) is the water jobe used? . ... ... ...

Is well on upla.nd in vall n hillside?

Drilling or Boring Firm.

Drilling or Boring

Lo X 46

(Signature of Licénshd

Form 7 5M 60-20912

OWRC COPY

Location of Well

In diagram below show distances of well from
road and lot line. Indicate north by arrow.

— a— —— — —

25|




t&f gy d3gdoo
L stotois i)

[ 2iG

County or District .

C

ey AN, ]

Owner... T \ﬁtﬁQ
(print 1n b]ock ]eturu}

Ontario Water Rmums Commusslon Act |

...Date completed ...

Address....@. AL NN

| 1509751 } ”"’“""“ .

3y 'i}

w l\,”—; F

u\.l L e

¢! o300 "WATER WELL RECORD LIKELY 3316 SHEA ROAD

e LD IR L Towﬂ!iﬂp‘V:llage Tag

bl

Casing and Screen Record

Pumping Test

Inside diameter of casing. .. 5—

Length of screen .. . . ARAASOR R BRIl LA

Total length of casing. .

Type of screen . .

Depth to top of screen . ..

Diameter of finished hole .

/ K|

Static levei ... ... .

Test-pumping rate . ...G.P.M.
Pumping level .

Duration of test pumping / —/ﬁ-"—f

Water clear or cloudy at end of test . e L LU CHRAR A
Recommended pumping rate .. S eGP ML

30

with pump setting of .. ..  feet below ground surface

Well Log Water Record
From To Depth(s) at | Kind of water
Overburden and Bedrock Record 1t ft. whichwater(s)| (fresh, salty,
it i found sylphur)
Ve Lo ML éz_/) il ol
AA ol 701 #27 i
ali 2rpo_. PO AT I -

For what purpose(s) is the water to

Is well on upland, in valley,

n hillside? ... f ... ...

Drilling or Boring Firm......

Form 7 5M 60-20912

OWRC COPY

Location of Well

In diagram below show distances of well from 4
road and lot line. Indicate north by arrow.

— o S ame




‘g s 5:;2_'-5“3095’?,
\bff ‘fﬁoycns*;7lzv
41050 4]

’2'5*1 ,' 0 !

' "I'Ile Ontano Water Resources Commission Act

WATER WELL RECORD

1569753 | ;ffj:,;

’ i LIKELY 3326 SHEA ROAD

County or District . Y Ak Y AN ... Township, Village, Town-er-Eity. .
M—_

Con . "H/V Lot.. e, .Date completed.......2..‘{........_.....

s . (day

\ b‘hA:t

Owner... >

(nrmt in block letters)

N Casing and Screen Record Pumping Test
FA ri

Inside diameter of casing.. .. .. 5 ...... Static levei ......... /-5

Total length of casing . .
Type of screen
Length of screen . ... . . .. . .

Depth to top of screen ...

N

Test-pumping rate . . /O e

Duration of test pumping.......... / .

Pumping level. . .

Water clear or cloudy at end of test . [

Diameter of finished hole ... 5 Recommended pumping rate .. . S .............. ...G.P.M.
with pump setting of ... 3 O._ . feet below ground surface
Well Log Water Record
(s) at | Kind of water
Overburden and Bedrock Record F?t’.m '%‘to whl(g'l water(s)| (fresh, salty,

found sylphur)

G
{ [

A0

Is well on upland, in valley

Drilling or Boring Firm . {___

Licence Number...
Name of Driller or Borer. ... ...
AAAress ... e

Date ..

(Signature of Licensed Drilling or Boring
L 79

Form 7 5M 60-20912

OWRC COPY

Location of Well

In diagram below show distances of well from ‘/’
road and lot line. Indicate north by arrow.




WATER WELL SYSTEM SURVEY QUESTIONNAIRE

{Our File No.:| 017630
SECTIONA:  PROPERTY INFORMATION
Address of Property: 9»6 A /{ &5
* Name of Property Owner:
* Telephone Number (Home):
Number of Occupants: 2>
Number of Bedrooms: 7
How Long at Present Address:| ¢ %///)
*This information will NOT be included in any reporting
‘ SECTION B: WELL CONSTEUCTION DETAILS
Date or year well constructed: 9 <o 7
Do you have a copy of the MOE WellRecord? — | @ YES - -
Well record number (if known):
Type of well: ®" Drilled O Dug
Well casing diameter (inches): ‘
Location of well (e.g. front yard, back yard, etc.): / Ve o7 7
Present well depth:| 2o 0 }‘7 | Original well depth: O Same as present
Is the well accessible? & YES Q NO
Is it vented and how? O
SECTIONC:  WATER SUPPLY
Do you have a water treatment system? MYES Q NO
If yes, what kind of treatment?:
Chlorination: Qg YES Qg NO
Softener: @ YES Q NO
Filter: o YES o NO
Other: o -
SECTIOND:  WATER QUALITY & QUANTITY
Do you drink the water? & YES o NO
If no, since when and why? P
Have you ever run out of water? O YES D/ NO
Has your well ever been Q/
deepened or a new Q YES NO
well constructed?
If yes, why?
Have you ever experienced any problems with your well? /Yo
What was the cause of the problem? O Drought | QO Pump Failure
Q Increased Usage | Q Interference | QOther (Please Specify)

MOREY ASSOCIATES

10of2



Dans Laptop
Rectangle


SECTION D CONTINUED:  WATER QUALITY & QUANTITY
Quality: Taste @ Excellent Q Acceptable Q  Poor
Odour @ Excellent Q Acceptable Q Poor
Colour @ Excellent U Acceptable Q Poor
Hardness ‘Q Excellent G/ Aeceptable O Poor
Iron QO Excellent ED//Acceptable Q Poor
Sulphur Smell @/Excellent a Acceptable Q  Poor
Has your water quality been tested previously? B/YES a NO
If yes, for what? D/Bacteriologica! Q Chemicgl analysis O Other
Does your well supply enough water for your use? E/YES Q NO
If no, is this the case?: Q Sprfieofthetime] O Seasonally Q Other
Do you use your well for?: @ Lawn watering Q Pool filling &—Gardening
~Numfider of persons usmgwaterfromyourweliz | —S5— o o o
SECTIONE: WATER SAMPLING /
Would you be interested in having a water sample collected? @"{YES a NO

Please return this questionaire in the included pre-addressed, stamped envelope.

MOREY ASSOCIATES

20f2




WATER WELL SYSTEM SURVEY QUESTIONNAIRE

[Our File No.| 017630

SECTIONA:  PROPERTY INFORMATION

Address of Property:

v GAmBE DR

* Name of Property Owner:

* Telephone Number (Home):

Number of Occupants:

2

Number of Bedrooms:

</

How Long at Present Address:

W24

*This information will NOT be included in any reporting

SECTIONB:  WELL CONSTRUCTION DETAILS

Date or year well constructed:

ovbe 7 a#ox (Y[5)

~- —Doyou have a copy of the MOE Well Record? - — - —@--YES—— ¥ NO- -
Well record number (if known):
Type of well: X Drilled Q Dug
Well casing diameter (inches):| 4/5 7~ Cerl4 ‘

Location of well (e.g. front

yard, back yard, etc.):.| FA77 140

Present well depth: | <7/

Original well depth:| VZ¢ O Same as present

s the well accessible? W YES O NO

is it vented and how?

Vs o PE
/

SECTIONC:  WATER SUPPLY

Do you have a water treatment system? | Q YES /&/ NO
If yes, what kind of treatment?:
Chiorination: Q YES Q NO
Softener: Q YES g NO
Filter: Q YES Q NO
] dther: 4

SECTIOND:  WATER QUALITY & QUANTITY

Do you drink the water?

X YEs g NO

If no, since when and why?

Have you ever run out of water?

Q YES i NO

Has your well ever been
deeperied or a new
well constructed?

Q ves J No

If yes, why?

Have you ever experienced any problems with your well? ,1/ 0

What was the ca

use of the problem? Q  Drought | Q@ Pump Failure

Q Increased Usage |

QO Interference | QOther (Please Specify)

MOREY ASSOCIATES

1of2
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Rectangle


SECTION D CONTINUED:  WATER QUALITY & QUANTITY

Quality: Taste Q Excellent X Acceptable Q Poor

Odour Q  Excellent B Acceptable Q Poor

Colour D( Excellent O Acceptable Q Poor

Hardness Q Excellent m/ Acceptable Q Poor

Iron QO Excellent M Acceptable O Poor

Sulphur Smell Q Excellent /\Q/ ~ Acceptable O Poor

Has your water quality been tested previously? a YES JZ( NO

if yes, for what? Q Bacteriological | Q Chemical analysis Q Other

Does your well supply enough water for your use? X YES Q NO

If no, is this the case?: Q Some of the time QJ Seasonally Q Other

Do you use your well for?: | Xf Lawn watering A Pool filing & Gardening

Number of persons using water from yourwell? — |20 7, ¢~
SECTIONE: WATER SAMPLING

Would you be interested in having a water sample collected? /b/ YES Q NO

- 7

Please return this questionaire in the incluNded*pr.o-addressed, stamped envelope.

MOREY ASSOCIATES




WATER WELL SYSTEM SURVEY QUESTIONNAIRE

[Our File No.| 017630

SECTIONA:  PROPERTY INFORMATION

Address of Property:]| 29 Gamerc De. . Ricumomsn . O .

* Name of Property Owner:

* Telephone Number (Home):

Number of Occupants: 2.

Number of Bedrooms:| 44

How Long at Present Address:| 34

*This information witl NOT be included in any reporting

SECTION B: WELL CONSTRUCTION DETAILS

Date or year well constructed: Ty 2, 196¥
-- —Po-you have-a copy of the MOE Well-Record? -+ @ ves - ————NO—-
Well record number (if known):| 76 OFE 1O
Type of well: & Drilled O Dug
Well casing diameter (inches): 5
Location of well (e.g. front yard, back yard, etc.):] F ro~T YaeDd
Present well depth:] 5 | ‘ Original well depth:| 5 / / © Same as present
Is the well accessible? @~ YES Q NO

Is it vented and how?| Fr> HoWSE

SECTION C:  WATER SUPPLY

Do you have a water treatment system? a YES @~ NO
If yes, what kind of treatment?:
Chlorination: Q YES & NO
Softener: Q YES @ NO
Filter: Q YES @ NO
O E— —— s

SECTIOND:  WATER QUALITY & QUANTITY

Do you drink the water? ~d YES O NO
If no, since when and why?

Have you ever run out of water? O YES & NO

Has your well ever been

deepened or a new Q YES ®@ NO
well constructed?
If yes, why?
Have you ever experienced any problems with your well? [\1 (@)
What was the cause of the problem? Q Drought | ™ Pump Failure
Q Increased Usage [ Q Interference | QOther (Please Specify)

MOREY ASSOCIATES

10of2



Dans Laptop
Rectangle


SECTION D CONTINUED:  WATER QUALITY & QUANTITY

Quality: Taste ™ Excellent Q Acceptable Q Poor

Odour & Excellent Q Acceptable Q Poor

Colour o Excellent U Acceptable Q.  Poor

Hardness O Excellent CZ( Acceptable d Poor

Iron & Excellent E{ Acceptable O Poor

Sulphur Smell Q Excellent L';( Acceptable Q Poor

Has your water quality been tested previously? M YES O NO

If yes, for what? e Bacteriological | d Chemical analysis Q Other

Does your well supply enough water for your use? & YES a NO

If no, is this the case?: O Someofthetime| O Seasonally Q Other
Do you use your well for?: & Lawn watering @ Pool filling @ Gardening
~Number of persons usingwaterfromyourwell? —{ 2. — 17— 7

SECTIONE: WATER SAMPLING
Would you be interested in having a water sample collected? l{ YES Q NO

Please return this questionaire in the included pre-addressed, stamped envelope.

MOREY ASSOCIATES
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September 20135 1418381

*W’ATER WELL SYSTEM SURVEY QUESTIONNAIRE

TYPE OF DWELLING: [J] Residential [J Commercial O Institutional [J Other

. OWNER/OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER/OCCUPANT:

Name: AP . . . . Telephong No. (BUSINESS) ..o
Address: /. ff#?%?‘f"‘"{-g?zfﬁ'?ﬁ Telephone No. (home

Number of Bedrooms 3 Number of Dccupanls...........e.‘?......,........._..
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? '53_3(”:‘7"""

Is well water used for drinking water supply? Yes (& No [

If no, why not?....
If no, how long has it been since well water was used for drinking?...........ci

If no, what is the origin of drinking WaEBIT.........cummminsiisimmmsmsmi s

Il. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Date or year constructed...../. 2@ Ea.......cvevcomirone CONACIOT 1ovvvvovvvvossissessssassssssssmsassens
Well record number (if KNOWN) ...

Type of well: Drilled ¥ Dug [ Well diameter I[lrtl:hﬂs] ¢‘ M’:Z ( )
Location of well (e.g. front yard, back yard, etc.)....... ffﬂ"’? /‘9”"-’/

Present well depth 35'1‘(‘} Original well depth ...........cccoceeee. [E°Same as present
Is the well accessible? Yes [ No [] t"_-_['f % j’ 71179

Is well vented and how?............ mi}?) A7k "‘"‘.—‘* "( Aﬁ‘h

Yo p#mzﬁ’:ﬂf Lanr L
Supply 110

* Water Well Surve y Questionnaire from Golder Associates Ltd.

Hydrogeological Study, dated September 2017, Report No. 1418381-
1000, Rev.2, provided to us by the City of Ottawa

Golder Associates



* WATER WELL AND SEWAGE DISPOSAL SYSTEM SURVEY QUESTIONNAIRE Page 2 of 2

B. WATER QUANTITY

Does your well supply enough water for your use? Yes @ No [

If no, is this is the case: all the time ]  some of the time [ seasonally [ other........coo.o.......

Use: Domestic: No [0 Yes O No. of persons using water from well ............oco..
Lawn Watering: No [ Yes [ OtherUses: ..
Have you ever experienced any problems with your well? B 725 S

What was the cause of the problem? [ Drought L1 Pump Failure L] Plugging

&3
[l Increased Usage L Interference X Other (Please Specify) Zgaiﬁf,ﬁ;xiffﬁﬂ rd')

Did you ever have your well deepened or cleaned, or a new well constructed? ﬂ'/‘:’
B I T T e T b LA OSSR AN e L R R T el e VR SR s Friine

C. WATER QUALITY

Water Treatment equipment in use (if any}jﬁ’/fff"’f
Has your well recently been chlorinated and, if so, whan"r‘//ﬂ'
How would you describe quality of your water? [CPoor CGood BExcellent
Has your water quality previously been tested? No [ Yes ®

If yes, for what and how often? (bacteriological, chemical analyses, €16.) ...........cocccvvivciirncsronenns

D, WATER SAMPLING INFORMATION
Would you be interested in having a water sample collected? [INo [Yes

Please return this questionnaire in the included pre- addressed, stamped envelope,

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

NGELDER ODS'GALGTTAW A ACTIVEQGI4 117 - CECSCIENCESU 41638 CARDEL HYDROOEDLOGY RICHMONDROORRESPONDENCE RESIDENT LETTERS FRIVATE
WELL SUBVEY FORM.ROC

Golder Associates



September 2015 1418381

* WATER WELL SYSTEM SURVEY QUESTIONNAIRE

4

TYPE OF DWELLIN_(?: ] Residential [J Commercial [ Institutional [ Other

l. OWNER/OCCUPANT INFORMATION AND GENERAL QUESTIONS:

Name: . .. Telephone No. (business) m

Address: ...... ffﬁﬂ“i’l\ﬁ,q!&f Telephone No. (home) ...

Number of Bedrooms ,.._)) Number of Gacupants........".f”,?’..............
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? fi‘rﬁﬁfcc’um
Is well water used for drinking water supply? Yes ILJ'/ No [

Fno, why not?.....cooinnniinnnns
If no, how long has it been since well water was used for drinking?........ccoovvveiveeisssioissssesinnss

If no, what i8 the origin of drinking WRIBE? ... i ssssinssitiissto i siossesens

I, WATER WELL

A. WELL CONSTRUCTION DETAILS:

Date or year cnnstruclad........,f.t..n.i..L.t.-...,.ff?.ﬂ?:l.‘.u............... Contractor .............:;f:;'.p-.x.l.;{...fcﬁ,w;.t D
VR P O PRI D I RN i it i s b e e e e e
Type of well: Drilled D}’/ Dug [ Well diamaier{inchas}.........s:’:'-*..f.#.... Tt T —
Location of well (e.q9. front yar_d, back yard, etc.).......... f:,.l.‘_fr."..*'.!.E..,.Ej.ﬁtr.‘s.éfi .................................
Present well depth ‘I"rJJLF Original well depth ............c.occ0vemnees [ﬁ.}’éarne as presenl
s the well accessible? Yes [ No %

Is well vented and how?...., ...‘\.].4.& ............ J.ff...;»!.f@.ﬂ.{t.?‘-i— ..... }JJ 1 [

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

Golder Associates



* WATER WELL AND SEWAGE DISPOSAL SYSTEM SURVEY QUESTIONNAIRE Page 2 of 2

B. WATER QUANTITY

Does your well supply enough water for your use? Yes III/ No O

If no, is this is the case: all the ime (] some of the time (] seasonally L] other...........cooeue.

Use: Domestic: Ne L1 Yes IE/ No. of persons using water from well ...... /7’ .........
Lawn Watering: No 1 Yes IE" Other LBeR: isiisindimiaiiisimm  aiimaisai

Have you ever experienced any problems with your well? ......... NEooooossrienseensissionss
What was the cause of the problem? [l Drought 1 Pump Failure L] Plugging

[l Increased Usage OInterference [0 Other (Please Specify) ...

Did you ever have your well deepened or cleaned, or a new well constructed? ....... A(él?

C. WATER QUALITY

Water Treatment equipment in use (if any}.......rﬁﬁ-f.tl MAGBAL s 1550 vaiinnsasaihnstoa oL bARS TRV S USSR
Has your well recently been chlorinated and, if so, when?...... r‘b[a

How would you describe quality of your water? LPoor [ood [Excellent
Has your water quality previously been tested? No [ Yes [

B H———— tasple.of il

D. WATER SAMPLING INFORMATION
Would you be interested in having a water sample collected? [CINo Eﬂ’és

Please return this questionnaire in the included pre- addressed, stamped envelope.

* Water Well Surve y Questionnaire from Golder Associates Ltd.

Hydrogeological Study, dated September 2017, Report No. 1418381-
1000, Rev.2, provided to us by the City of Ottawa

SCROLDER GOSGALATTAWAKCTIVEZN 41127 - GEQSCIENCES' 1838 CARDEL HYDROGECLOGY RICHMONDNCORRESFONDENCE RESIDENT LETTERS PRIV AT
WELL SLRVEY FORM D00
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September 2015 1418381

*WATER WELL SYSTEM SURVEY QUESTIONNAIRE

TYPE OF DWELLING: {J Residential [1 Commercial [ Institutional [ Other

I, OWNER/OCCUPANT INFORMATION AND GENERAL QUESTIONS:

Address: ... . 3.0k 2 CA Telephone No. (home)

Number of Bedrooms ..........%. .o, Number of Clccupanmt;':
GENERAL QUESTIONS

How long have you owned/occupied this dwelling? fffljgfﬁi
Is well water used for drinking water supply? YesE) No [

TR VRN RO, o mercissnvaimneiciioneissomsoiantei o e S o b
If no, how long has it been since well water was used for GHERINGY i visamsmssid b sriramssasn am————

If no, what is the origin of drinking WAEI?.............c....cieerieiresisserisiosesessses oot eese, NI

II. WATER WELL

A. WELL CONSTRUCTION DETAILS:

Date or year ccrns!ruclad....,&?;';'.Hﬁ'.-;..f.f.f.f......_;.'..r.:.-.f.”__-'f.l....ﬁ.' ; '{Iﬁnnlrammr .......... A r'i" ........................
Well record number (if KNOWN) ........ ettt osesssiss i sesosssssissn g sssssm e
Type of well; Drilled (1 Dug [ Well diameter (inches)........... ..-‘.1_’._'.-‘_...%..f.'..*:-;.r:.f...‘:'.'.-.. '
Location of well (e.g. front yard, back yard, ete.)...C 420400 MAGL. .
Present well depth .,‘uj.:“.f*a.a.._l‘f.. < f.f/?‘DriginaI well depth ... Ko Ry (%), Same as present

Is the well accessible? Yes [] No (3.

5 By F : i
Is well vented and how‘?..,...i,..w..*.&.f—f‘c’.!’.....,.frrff?-,.!».,*.-_:z....'5.’_'_5.';.,.,l.},... w”’f"f""ff

* 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

Golder Associates



*WATER WELL AND SEWAGE DISPOSAL SYSTEM SURVEY QUESTIONNAIRE Page 2 o0f 2

B. WATER QUANTITY

Does your well supply enough water for your use? Yes B No [

If no, is this is the case: all the time [0 some of the time O seasonally ] other............o.ovon....

Use: Domestic: No O Yes (& No. of persons using water from well ...'3
Lawn Watering: No O Yes & G NS wscssinminsnrisinaiisEesns
Have you ever experienced any problems with your well? /%{_‘

What was the cause of the problem? [ Drought 1 Pump Failure ] Plugging
[ Increased Usage L) Interference L) Other (Pleagse Spacify) ...,

Did you ever have your well daapena-:l or cleaned, or 8 new well constructed? .
If so, why?... h'E' - L’“ S “7 {4, w—f.(.l'.

C. WATER QUALITY

Water Treatment equipment in use (if any}ﬁ&JnfE}{LB L'P:TE‘WC:(
Has your well recently been chlorinated and, if so, when'?'/vt-ﬂ
How would you describe quality of your water? ClPoor EGood CExcellent
Has your water quality previously been tested? No [ Yes K]

If yes, far what and how often? (bacteriological, chemical analyses, ete) ...
L U’l{’ r.":[, Jtrfcvf Sonl..

I

D. WATER SAMPLING INFORMATION
Would you be interested in having a water sample collected? ENo CYes

Please return this questionnaire in the included pre- addressed, stamped envelope.

* Water Well Surve y Questionnaire from Golder Associates Ltd.

Hydrogeological Study, dated September 2017, Report No. 1418381-
1000, Rev.2, provided to us by the City of Ottawa

G PER UDSCALOTTAWAMCTIVEDIN 1127 - GEOECIFNCES: 1418381 CARDEL HYDROMGEOLOGY RICHMONDCORRESPORDENCE RESIDENT LETTERS PRIVATL
WELL ELFRVEY FORM DOC
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September 2015 1418381

* WATER WELL SYSTEM SURVEY QUESTIONNAIRE

TYPE OF DWELLING: [} Residential [ Commercial [ Institutional [ Other

|. OWNER/OCCUPANT INFORMATION AND GENERAL QUESTIONS:

OWNER/OCCUPANT:

Name; — Telephone No. (business) ..
Address: .'.?;‘;ﬁﬂ.t’.e..fihus...gnl ............................. Telephone No. (home) “

Number of Bedrooms .Z" Number of Occupants... 23
GENERAL QUESTIONS
How long have you owned/occupied this dwelling? JJKZ..L{ELA'IE

Is well water used for drinking water supply? Yes [] No L]
If no, why not?. 4. 18, clra J‘.].L..(JJLL..;..;J.]H.ZI....LML-..}'.I.Er#."!rf..‘..*-..:%‘;..i.i.t’..ﬁ..uz'gaﬂif.{u.:l......,...

If no, how long has it been since well water was used for dARKINGT........ovoveiiiiei e s

If no, what is the origin of drinking WaLEIrT ... e s

Il. WATER WELL
A. WELL CONSTRUCTION DETAILS:

Date or year constructed..............ocivinmmmemnmmmmmeninnns GOMTACION cvvivriisireesinrns
Well record number (if known) ......oooonevininnn,

Type of well: Drilled [ Dug O Well diameter (inChes) .............cconvsiviiiiinmsniserssrasss

Location of well (e.g. front yard, back yard, etc.)...x { oAb |.~.‘-'.-'.t.?..t..! ......................................
Present well depth ......................... Original well depth .........................  ['Same as present
Is the well accessible? Yes [ No

B ) I Tl B i i it i B e e i

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

Golder Associates



*WATER WELL AND SEWAGE DISPOSAL SYSTEM SURVEY QUESTIONNAIRE Page 2 of 2

B. WATER QUANTITY

Does your well supply enough water for your use? Yes & No [

If no, is this is the case: all the time ] some of the time [ seasonally [] other................

Use: Domestic: No Ol  Yes M No. of persons using water from well .:?)
Lawn Watering: No B{ Yes [ Other Uses ......ommisinssins

Have you ever experienced any problems with your well? JAS i

What was the cause of the problem?  [] Drought [ Pump Failure [ Plugging

[J Increased Usage O interference [0 Other (Please Specify) .......c.ccocvnvviininnnnieniinnas

Did you ever have your well deepened or cleaned, or a new well constructed? ...,

C. WATER QUALITY

Water Treatment equipment in use (if any}..L.Q'.ﬁ.'!‘.t.t....::':‘.*:-?.{..'II':f..i.l.ﬁq'['....................

Has your well recently been chiorinated and, if s0, When? ... 008 .
How would you describe quality of your water? [CPoor Edéuud [Excellent
Has your water quality previously been tested? No L[] Yes Lﬂ/

If yes, for what and how often? (bacteriological, chemical analyses, elc.) .U.lﬁf.n...m-!ﬂ-..!?d.ug A’.ﬂL
f’.{fﬂﬁdfk&,,fﬁbf&#mb#wﬁf@ﬂwf

D. WATER SAMPLING INFORMATION
Would you be interested in having a water sample collected? _E\In LIYes

Please return this questionnaire in the included pre- addressed, stamped envelope.

* 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

GOLDER GOSGALOTTAWAWCTIVEZ 127 - GEQSCIENCES 141081 CARDEL HY DROGEOLOGY MICHMONIMOORRESPORDERCE RESIDENT LETTEREFRIVATI
WELL SURVEY FORM.DOC
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Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX C

RESULTS OF LABORATORY TESTING OF TEST WELL WATER SAMPLES
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Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX D

RESULTS OF LABORATORY TESTING OF NEIGHBOURING WELL WATER SAMPLES

MOREY ASSOCIATES



‘palinbai se aulpInb [eiapa} Jo [elouinoid [eld1o ayl Bunnsuod spuswwodal suljoing “Ajuo (sasodind [euonewlojul) asn jo asea
J1o} papinoid ale yodais Siyl uo palsl| sanjea auldping “Ajuo sasodind feuoiyew.ojul 1oy pajuasald s pue al2 8yl Ag papinold usaq sey ‘Lodal ay) uo pauasald alaym ‘erep pjal4 :91ou ases|d

“Jarem Buyuup ul s1sal

o10ads 10 JOIN oueIuO Ag pasuadlT “(S|I0S wirey 10y) Sireyy [einy pue poo4 ‘ainynouby Jo Ansiuly oueluO ‘YH4VINO AQ sia1awered o1j10ads 10) palipalooe pue paied s (emeng) suioing

‘JPA"209¢2/S90005/83 e[ed MWW/[-01y

Je punoj ag ued }| "uonelpalode Jo adods vy Ino uo Jeadde yoym S1s8) J0j GZ0LT DII/OSI 01 UoNeIPaIddY AloJeioge Joj UOIBID0SSY Uelpeue) ‘v1vD AQ palipalode S| emenQ suioing

"(pPareslpul 8SIMIBYIO SSajuNn) oLRIUD “‘emenO Ul pala|dwod si sisAfeue ||y

Josiniadns ABojoiqouiy ‘rauend eisuy

TIVAOYdddVY

:Sjuswwo) uoday

"(2695-22/-€T9) I[e2 01 arelisay 1ou op ases|d ‘1iodas siyl Buiprebal suonsanb Aue aney noA j ~sajdwes InoA 10} s}nsal [ednlAeue ayl payoelie pulj asea|d

:A8I10|\ ueq Jeaq

652061
0€9.T0
GT-¢0-810¢C
€T-20-810¢
€90208T

# 000
:108loid
:pauoday areq

paniwgns sreq
zJaguinN uoday

2 40 T abed

SISA[euyY JO a1edljinia)

S9)el00SSY ASI0)N 0] 92I0AU|

#0d

Aalo ueq "IN :uonuany
OCT ©O0M
NO ‘aljindway
ey RemybiH 2292

S81e100SSY ASI0N BIVETTI9)

u1sa] juswuoliAug
Suljoing &%



abuey palisaq [ealdA = YAl ‘@Aindalqo
Arend Jare M [e1ouInold wusiul = OOMdI ‘aulaping Anfend Jsiep [eiouinold = OOMd ‘prepuels
= @LS ‘uoienuaduo) a|geldasdy WNWIXe WHa| = DN ‘Uoleuadsuo) ajgeldaddy wnwixew

= OVIA ‘Bujaping [euonesado = DO ‘@ARBIO dndYIsaY = OV ‘Nl Buodsy pouisin = TN

Z Jo z abed

TAZ 32X NO ‘emenQ ‘g Jun Py 8peuuojod 9vT

“1sanbal Uo a|qe|reAe uonew.oul DO/VO [euonippe
TNTTOD9INY POYIBIN [ednAleuy
‘paniwgns sajdwes sy} uo palsal sialeweled ay) 0} Aluo a1ejal s)Nsay

92UBPasIX] auUIBPIND = 4 90SMAO = 3ul|apIng

0 0 OV TWOOTA? 0 swiojfijod [e1ol
0 JWwQOTAd 0 SWLI0JI|0D [edae
0 0 OVIN JWOOTAd 0 110D elyouayodsy SI19y10
0 JWITA0 0 uno) are|d aiydonolisiaH ABojoiqouoin
aullppIing suun TAN a1keuy dnoig
1d d|qweD vy ‘a’l edwes
¢1-¢0-8T0¢ areq buidwes
adA] s|dwes
1918\ xure\ ajdwes
608VVET ‘a’l qen
S8JeI00SsY AION  :0] 82I0AU|
#Od
652061 # 00D Kalo ueq "IN :uonuany
0€9.T0 1109loud OCT 90
GT-20-8102 :pauoday areq NO ‘ajindway]
€1-2¢0-810¢ ‘paniwgns areq ct Alemybiy 2,92
£90208T zJaguinN uoday S91eI00SSY A3IO0N qudID

Sunsa] jJuswuoliAug

SISAfeuy Jo o1edl]nia))

Suljoing &%




‘palinbai se aulpInb [eiapa} Jo [elouinoid [eld1o ayl Bunnsuod spuswwodal suljoing “Ajuo (sasodind [euonewlojul) asn jo asea
J1o} papinoid ale yodais Siyl uo palsl| sanjea auldping “Ajuo sasodind feuoiyew.ojul 1oy pajuasald s pue al2 8yl Ag papinold usaq sey ‘Lodal ay) uo pauasald alaym ‘erep pjal4 :91ou ases|d

“Jarem Buyuup ul s1sal

ai10ads 10} JOW oURIUO AQ pasuadi *(S|10S wiey 10f) Siiefly [einy pue poo- ‘a1nynouby Jo AlSIUIN oLRIuO ‘YH-VINO Aq sisleweled oiioads 1o) palipaiode pue payiied si (emeno)suljoing

‘JPA"209¢2/S90005/83 e[ed MWW/[-01y

Je punoj ag ued }| "uonelpalode Jo adods vy Ino uo Jeadde yoym S1s8) J0j GZ0LT DII/OSI 01 UoNeIPaIddY AloJeioge Joj UOIBID0SSY Uelpeue) ‘v1vD AQ palipalode S| emenQ suioing

"(pPareslpul 8SIMIBYIO SSajuNn) oLRIUD “‘emenO Ul pala|dwod si sisAfeue ||y

Josiniadng soluebiou] ‘sewoy] suLppy

TIVAOdddVY

:Sjuswwo) uoday

"(2695-22/-€T9) I[e2 01 arelisay 1ou op ases|d ‘1iodas siyl Buiprebal suonsanb Aue aney noA j ~sajdwes InoA 10} s}nsal [ednlAeue ayl payoelie pulj asea|d

:A8I10|\ ueq Jeaq

65¢06T
0€9.10
T¢-¢0-810¢
€1-¢0-810¢
9/0208T

# 000
;108l01d
:pauoday areq

-paniwgns ared
JagquinN Loday

G jo T abed

SISA[euyY JO a1edljinia)

S9Jel00SSY A3I0| 101 92I0AU|

#0Od

Aalop ueq “JN :uonuany
OCT 90
NO ‘alndway
ey RemybiH 2292

S31eI100SSY A3I0N RIVET o)

3uiysa] jusawuoiiaul

suljoan &t



abuey palisaq [ealdA = YAl ‘@Aindalqo

Aurend Jarem [e1ouinod wusiul = OO MdI ‘duleping Alend Jsiem [euinold = OOMd ‘prepuels
= LS ‘uoienuadsuo) a|qerdaddy wnwixew Wual = DYIAI ‘Uoneuadsuo) ajgeldaddy wnwixep
= OVIA ‘duljaping [euonesado = DO ‘9ARIBIO dndYISaY = OV ‘Nl Buodsy pousinl = THIN

G 10 ¢ 8lbed

TAZ 32X NO ‘emenQ ‘g Jun "py speuuojo) 9vT

"1senbai uo ajqe|reAe uonewojul DO/YO [euonippe Jo/pue SausIayal SPOYIBIN
‘paniwgns sajdwes sy} uo palsal sialeweled ay) 0} Ajuo a1ejal s)Nsay

90UBPa3IX] BUIRPIND = 4

90SMAO = aulj3pINg

20 /6w T0 uubiy ® uluue
+90°0 S0°0 OV /6w Z00 -ZS
150 /6w 200 EHN-N
VT S oV /6w S0 20d 10BU000NS
100°0> /6w 1000 sjouayd sjouayd
90 /6w T0 uaboiuN |yepialy feloL SuaLINN
{74} 002 OV /6w 4 eN
100> 500 OV /6w 100 Un
LT /6w T BN
L /6w T M
¥T°0 €00V /6w €00 CE
61 /6w T eD SlelsN
0 0'S oV N.LN T0 Apiquny
og 00S OV /6w T ¥0S
618 G'8-G'9 00T Hd
0T'0> 0°0T OV /6w 0T0 EON-N
0T'0> 0T OVIN /6w 0T0 ZON-N
ST'T ST OVIN /6w 0T0 E
z6. wo/sn S Auaionpuo)
9 S oV noL 4 nojop
16 052 OV /6w T 10
zee 00S 90 /6w S £00®D se Auuleyy Ansiwayg [ersuan
+GTS 00S OV /6w T (01v0 - aNOD) salL
10T 100 aoueeg uo|
«LTT 00T 90 /6w T £008®0 se ssaupieH suope|noe)d
aullppIing suun TAN a1keuy dnoig
1a sjlques vy 'a’| 9|dwes
21-20-8102 areq buidwes
adA] s|dwes
1918\ xure\ ajdwes
C98YYET ‘a’lgen
S8JeI00SsY AION  :0] 82I0AU|
‘#0d
652061 # 00D Aaio\ ueq "IN -:uonuany
0€9.T0 :108lo1d OrT 90
T2-20-8102 :pauoday areq NO ‘ajmdwa
£1-20-8102 :panmwigns areq e AemybiH z,92
9202087 :aquinN Hoday sa1e100ssy Asliop JuaID

SISAfeuy Jo o1edl]nia))

Suijsa) juawuolIAug

suljoan &t




G Jo € afed

abuey palisaq [ealdA = YAl ‘@Aindalqo
Aurend Jarem [e1ouinod wusiul = OO MdI ‘duleping Alend Jsiem [euinold = OOMd ‘prepuels
= @LS ‘uoienuaduo) a|geldasdy WNWIXe WHaU| = DVIN| ‘Uoleuaduo) a|qeldaddy wnwixew

= OVIA ‘aujaping feuonesado = DO ‘@ARS8IqO dnBYIsaY = OV ‘N Buniodsy pouisin = TN

TAZ 32X NO ‘emenQ ‘g Jun "py speuuojo) 9vT

"1senbai uo ajqe|reAe uonewojul DO/YO [euonippe Jo/pue SausIayal SPOYIBIN
‘paniwgns sajdwes sy} uo palsal sialeweled ay) 0} Ajuo a1ejal s)Nsay

90UBPa3IX] BUIRPIND = 4

90SMAO = aulj3pINg

0TT-06 L6 /6w T> wnigrey
D00SE-90CTENS IN  POUISIN
4 H 1sAreuy GT-20-8T0C ayeq uoldeix3/sisAfeuy 87.0V€ ON uny
L0T-6'¢6 16 /6w TO'0> asauebuelp
60T-T6 €6 /6w €0°0> uol|
8'00C Vd3 POUISIN
HMS 1sAjeuy ¥T-20-8T0C areq uoldelix3/sisAjeuy S7/.0V€ ON uny
0¢T-08 /.8 7/6w 010> E€ON-N
0¢T-08 €0T /6w 0T 0> ¢ON-N
4-EON-00SVINS O POUISIN
3 d  1sAeuy €T-20-8T0C 91eg uonoe.ix3/sisAfeuy 9690%7€ ON uny
0TT-06 TTT /6w > ¥0S
0TT-06 0TT /6w T> 8puolyd
OTTV¥r NS POYIBIN
4 H 1SAleuy ¥1-20-8T0C ayeq uoldeix3/sisAfeuy 76907 ON uny
0€T-0L 00T NIN T°0> Aupiqiny
dO0ETZNS O POYIBIN
4 0 IsAeuy 8T-00-000¢ areq uoldeix3/sisAjeuy ¢/907€ OoN uny
sHwi 394 %
20 20 jue|g a1kleuy
Arewwns 00
S9]1eI00SSY ASIO 101 9II0AU|
#Od
6G206T # 00D Kalo ueq IN :uonuany
0€9.T0 :108lo1d OrT 90
T¢-20-8T02 :pauoday areqg NO ‘aimdway]
€T-¢0-810¢ paniwgns sreq ey AemybiH z,92
9/0208T zJaguinN uoday S81e100SSY ABION qualD

SISAfeuy Jo o1edl]nia))

suljoan &t



abuey palisaq [ealdA = YAl ‘@Aindalqo

Aurend Jarem [e1ouinod wusiul = OO MdI ‘duleping Alend Jsiem [euinold = OOMd ‘prepuels
= LS ‘uoienuadsuo) a|qerdaddy wnwixew Wual = DYIAI ‘Uoneuadsuo) ajgeldaddy wnwixep
= OVIA ‘duljaping [euonesado = DO ‘9ARIBIO dndYISaY = OV ‘Nl Buodsy pousinl = THIN

G Jo 7 afed

TAZ 32X NO ‘emenQ ‘g Jun "py speuuojo) 9vT

"1senbai uo ajqe|reAe uonewojul DO/YO [euonippe Jo/pue SausIayal SPOYIBIN
‘paniwgns sajdwes sy} uo palsal sialeweled ay) 0} Ajuo a1ejal s)Nsay

90UBPa3IX] BUIRPIND = 4

90SMAO = aulj3pINg

00T J/6w T°0> uubi % uuue |
¥0T /6w 20°0> A4S
¢ET-69 174" /6w T00 0> S|jousyd
86 7/6w 10°0> E€HN-N
GOT /6w 0> 00d
9HONI-d LOVHLNOD9NS POYIBA
13v  1sAjeuy GT-20-8T0C areq uoldelx3/sisAeuy 22607€ ON uny
0TT-06 00T Hd
d+H-00S%7 NS POUISIN
0TT-06 76 /6w 0T 0> E|
04-00S7 NS POUYIBIN
0TT-06 T0T wo/sn g Auanonpuo)d
d0TSC NS POYIBIN
0TT-06 96 /6w g> (e00®D) Anuiesy
d02eCc NS  POYIBIN
aH isAreuy 9T-20-8T0C ayeq uoldeix3/sisAfeuy €E€80YE ON uny
8TT-¢8 16 /6w z> wnipos
¥2T-9. 16 /6w T> wnisaufen
€TT-/8 16 /6w T> wnisselod
sywi 234 %
20 20 yue|g 91Afeuy
Arewwns 00
S9]1eI00SSY ASIO 101 9II0AU|
#Od
652067 # 00D Aalo ueq IN :uonuany
0€9.T0 :108lo1d OrT 90
T2-20-8102 :pauoday areq NO ‘ajimdway
€T-¢0-810¢ paniwgns sreq ey AemybiH z,92
9/0208T zJaguinN uoday S91e1205SY ASION qualD
3u 1}S9] JUulWUOIIAUT

SISAfeuy Jo o1edl]nia))

suljoan &t



G Jo G afed

abuey palisaq [ealdA = YAl ‘@Aindalqo
Aurend Jarem [e1ouinod wusiul = OO MdI ‘duleping Alend Jsiem [euinold = OOMd ‘prepuels
= @LS ‘uoienuaduo) a|geldasdy WNWIXe WHaU| = DVIN| ‘Uoleuaduo) a|qeldaddy wnwixew

= OVIA ‘aujaping feuonesado = DO ‘@ARS8IqO dnBYIsaY = OV ‘N Buniodsy pouisin = TN

TAZ 32X NO ‘emenQ ‘g Jun "py speuuojo) 9vT

"1senbai uo ajqe|reAe uonewojul DO/YO [euonippe Jo/pue SausIayal SPOYIBIN
‘paniwgns sajdwes sy} uo palsal sialeweled ay) 0} Ajuo a1ejal s)Nsay

90UBPa3IX] BUIRPIND = 4

(07vD - aNoD) sal

07S2NS O POUIBN
£0DeD Se ssaupieH

dovECINS O POYIBIN
aoueeg uo|

souefeg uol D PoyIBIA

13v  1sAjeuy TZ-20-8T0C 8are@ uonoe.ix3/sisAfeuy 8€607E ON uny
0TT-06 86 no.Ll ¢> inojoo
O0CTZINS O POYIBIN
3  IsAeuy T2-20-8T0Z ©1eQ UONJRIIXT/SISAlRUY ¥2607E ON uny
9z1-18 26 7/6w 10> uaboJIN Iyep|af [eyoL
sywi 284 %
20 20 jue|g aihjeuy
Arewwns 00

90SMAO = aulj3pINg

652061
0€9.T0
T¢-¢0-810¢
€T-20-810¢
9202081

#0020
:108lo1d

:pauoday areq
‘panIwgns areq
zJaguinN uoday

SISAfeuy Jo o1edl]nia))

S9)el00SSY ASI0)N 0] 92I0AU|

#0d

Aalo ueq "IN :uonuany
OrT O0M
NO ‘aljindway
ey RemybiH 2292

S81e100SSY ASI0N BIVETTI9)

Suijsa) juawuolIAug

suljoan &t



‘palinbai se aulpInb [eiapa} Jo [elouinoid [eld1o ayl Bunnsuod spuswwodal suljoing “Ajuo (sasodind [euonewlojul) asn jo asea
J1o} papinoid ale yodais Siyl uo palsl| sanjea auldping “Ajuo sasodind feuoiyew.ojul 1oy pajuasald s pue al2 8yl Ag papinold usaq sey ‘Lodal ay) uo pauasald alaym ‘erep pjal4 :91ou ases|d

“Jarem Buyuup ul s1sal

o10ads 10 JOIN oueIuO Ag pasuadlT “(S|I0S wirey 10y) Sireyy [einy pue poo4 ‘ainynouby Jo Ansiuly oueluO ‘YH4VINO AQ sia1awered o1j10ads 10) palipalooe pue paied s (emeng) suioing

‘JPA"209¢2/S90005/83 e[ed MWW/[-01y

Je punoj ag ued }| "uonelpalode Jo adods vy Ino uo Jeadde yoym S1s8) J0j GZ0LT DII/OSI 01 UoNeIPaIddY AloJeioge Joj UOIBID0SSY Uelpeue) ‘v1vD AQ palipalode S| emenQ suioing

"(pPareslpul 8SIMIBYIO SSajuNn) oLRIUD “‘emenO Ul pala|dwod si sisAfeue ||y

Josiniadns ABojoiqouiy ‘rauend eisuy

TIVAOYdddVY

:Sjuswwo) uoday

"(2695-22/-€T9) I[e2 01 arelisay 1ou op ases|d ‘1iodas siyl Buiprebal suonsanb Aue aney noA j ~sajdwes InoA 10} s}nsal [ednlAeue ayl payoelie pulj asea|d

:A8I10|\ ueq Jeaq

L6TV6T
0€9.T0
¢0-70-810¢C
8¢-£0-810¢
20vv08T

# 000
:108loid
:pauoday areq

paniwgns sreq
zJaguinN uoday

2 40 T abed

SISA[euyY JO a1edljinia)

S9)el00SSY ASI0)N 0] 92I0AU|

#0d

Aalo ueq "IN :uonuany
OCT ©O0M
NO ‘aljindway
ey RemybiH 2292

S81e100SSY ASI0N BIVETTI9)

u1sa] juswuoliAug
Suljoing &%



abuey palisaq [ealdA = YAl ‘@Aindalqo
Arend Jare M [e1ouInold wusiul = OOMdI ‘aulaping Anfend Jsiep [eiouinold = OOMd ‘prepuels
= @LS ‘uoienuaduo) a|geldasdy WNWIXe WHa| = DN ‘Uoleuadsuo) ajgeldaddy wnwixew

= OVIA ‘Bujaping [euonesado = DO ‘@ARBIO dndYIsaY = OV ‘Nl Buodsy pouisin = TN

Z Jo z abed

TAZ 32X NO ‘emenQ ‘g Jun Py 8peuuojod 9vT

“1sanbal Uo a|qe|reAe uonew.oul DO/VO [euonippe
TNTTOD9INY POYIBIN [ednAleuy
‘paniwgns sajdwes sy} uo palsal sialeweled ay) 0} Aluo a1ejal s)Nsay

92UBPasIX] auUIBPIND = 4 90SMAO = 3ul|apIng

0 0 OV TWOOTA? 0 swiojfijod [e1ol
0 JWwQOTAd 0 SWLI0JI|0D [edae
0 0 OVIN JWOOTAd 0 110D elyouayodsy SI19y10
T JWITA0 0 uno) are|d aiydonolisiaH ABojoiqouoin
aullppIing suun TAN a1keuy dnoig
1a d|qwes 6 ‘a’l edwes
L2-€0-8T0¢ areq buidwes
adA] s|dwes
1918\ xure\ ajdwes
6660SET ‘a’l qen
S8JeI00SsY AION  :0] 82I0AU|
#Od
L6TY6T # 00D Kalo ueq "IN :uonuany
0€9.T0 1109loud OCT 90
20-70-8102 :pauoday areq NO ‘ajindway]
8¢-€0-810¢ ‘paniwgns areq et RemybiH 2292
20v08T zJaguinN uoday S91eI00SSY A3IO0N qudID

Sunsa] jJuswuoliAug

SISAfeuy Jo o1edl]nia))

Suljoing &%




Water well sample laboratory testing results from Golder Associates Ltd.

dated September 2017, report No. 1418381-1000,

Rev.2, provided to us by the City of Ottawa

Hydrogoelogical Study,
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Water well sample laboratory testing results from Golder Associates Ltd.
Hydrogoelogical Study, dated September 2017, report No. 1418381-1000,

Rev.2, provided to us by the City of Ottawa
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Water well sample laboratory testing results from Golder Associates Ltd.
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Water well sample laboratory testing results from Golder Associates Ltd.
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Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX E

PUMPING TEST DATA FOR TEST WELL TwW1

MOREY ASSOCIATES



File: 017630
M DRAWDOWN DATA TW1 Pump Test Date: Feb.16/18
Pump Rate: 8 Ilgpm

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
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File: 017630
M RECOVERY DATA TW1 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
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OBSERVATION WELLS DRAWDOWN
DURING TW1 PUMPING TEST

Approximate | Time Lapsed TW2

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 TW3

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

File: 017630
Pump Test Date: Feb.16/18
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Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX F

PUMPING TEST DATA FOR TEST WELL TW2

MOREY ASSOCIATES



File: 017630
M DRAWDOWN DATA TW2 Pump Test Date: Feb.22/18
Pump Rate: 15 1gpm

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
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File: 017630
M RECOVERY DATA TW2 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
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OBSERVATION WELLS DRAWDOWN
DURING TW2 PUMPING TEST

Approximate | Time Lapsed TWA1
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 TW3
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

File: 017630
Pump Test Date: Feb.22/18



EML =

ML &

(SILNNIW) @3sdv1 INIL

| s/zweo-gse= 1|

w900 = sp

2600°0 -/ (X)ulpzo0=A

-

S00°0 -[(X)U[9LT10°0 =

|s/weoaze=1|  |@

wy00 = sp
1

|

sg8 = 0}

0ootT

ZML 40 1S31 ONIdNNd ONRING (EML 8 LML) ST1IM NOILLYAYISEO NI FNIL "SA NMOAMVHd

00T

(0]

0€0

8C°0

9¢’0

vZo

[440]

00

8T°0

910

v1°0

[4N0]

0T'0

800

900

00

00

000

(S3¥L3I) HLdIA NMOAMVHa

=



Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX G

PUMPING TEST DATA FOR TEST WELL TW3

MOREY ASSOCIATES



File: 017630
M DRAWDOWN DATA TW3 Pump Test Date: Feb.28/18
Pump Rate: 10_1gpm

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
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File: 017630
M RECOVERY DATA TW3 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 46 443 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 13 227 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 7 215 0.01
70 6 214 0.00

100% RECOVERY AFTER 70 MINUTES
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OBSERVATION WELLS DRAWDOWN
DURING TW3 PUMPING TEST

Approximate | Time Lapsed TWA1

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 TW2

Time of Day (minutes) Depth (m) h-ho (m)
8:55 0 2.39
9:26 31 243 0.04
10:12 77 243 0.04
11:02 127 243 0.04
12:02 187 244 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

File: 017630
Pump Test Date: Feb.28/18
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Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX H

TEST PIT LOGS FROM PREVIOUS
MOREY ASSOCIATES LTD. GEOTECHNICAL INVESTIGATION

MOREY ASSOCIATES



Schouten Construction Ltd.

Geotechnical Investigation January 2018
Proposed Residential Development File: 0y1 7600
Hemphill Street, Ottawa, Ontario )

TABLE |

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.



Schouten Construction Ltd.
Geotechnical Investigation
Proposed Residential Development
Hemphill Street, Ottawa, Ontario

January 2018
File: 017600

TABLE | (CONTINUED)

TEST PIT NUMBER/ DEPTH
ELEVATION (METRES) DESCRIPTION
TP2
ELEV. 93.7m 0.00-10.30 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.



Schouten Construction Ltd.
Geotechnical Investigation
Proposed Residential Development
Hemphill Street, Ottawa, Ontario

January 2018
File: 017600

TABLE | (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
15 >130
1.8 110
21 95
24 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.



Schouten Construction Ltd.
Geotechnical Investigation
Proposed Residential Development
Hemphill Street, Ottawa, Ontario

January 2018
File: 017600

TABLE | (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
15 >130
1.8 125
2.1 100
24 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.



Schouten Construction Ltd.
Hydrogeological Investigation File No. 017630
Hemphill Street, Richmond, Ontario

APPENDIX |

CURRICULA VITAE

MOREY ASSOCIATES



LANGUAGE:
EDUCATION:

PROFESSIONAL
AFFILIATIONS:

EXPERIENCE:
2012 — Present

2010 - 2012
2009 - 2010
2005 - 2008
(Summers)
2004

MOREYASSOCIATES LTD.

CONSULTING ENGINEERS

D.G. MOREY, P.Eng.

English

Bachelor of Applied Science, Civil Engineering
University of Ottawa, 2009

Registered Professional Engineer Ontario

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.

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)

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).

Kollaard Associates Inc.
Civil Engineering Student

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

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.



LANGUAGE:

EDUCATION:

PROFESSIONAL
AFFILIATIONS:

EXPERIENCE:

2012 — PRESENT

2010 - 2012
2005 - 2010
1994 - 2005

MOREYASSOCIATES LTD.

CONSULTING ENGINEERS

C.R. MOREY, P.Eng
English

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.

Registered Professional Engineer Ontario
Designated Consulting Engineer

Morey Associates (Kemptville, Ontario)
Senior Engineer

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

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.

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.

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

PUBLICATIONS:

MOREYASSOCIATES LTD.

CONSULTING ENGINEERS

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.

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.





