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Report Revisions

This report was initially released in February 2010 (designated PH1292-REP.01). The
February 2010 report was based on test wells TW1, TW2 and TW3 that were drilled in
January 2010.

Review comments from City of Ottawa and Rideau Valley Conservation Authority (RVCA)
requested additional test wells, pumping tests and associated changes to the report. An
updated report (designated PH1292.REP.02) was released in December 2011. The
December 2011 report included information from two additional test wells (TW4 and TW5)
that were drilled in August 2011.

Following feedback from RVCA, an updated report was released in April 2013. The April
2013 report includes a list of changes titled ‘Syllabus of Additional Information in Response
to RVCA Preliminary Comments’. The changes included addition of an EPA report, lot
development plan edits, cross section edits, additional water well record information,
additional pumping test data, recommendation for casing length, and aquifer analysis
updates.

Following feedback from RVCA, an updated report was released in October, 2013. The
October 2013 report includes a list of changes titled ‘Syllabus of Changes’. The changes
include those listed above for the April 2013 report, plus clarification regarding geotechnical
and environmental well construction, clarification of VOC sampling protocols, updated test
hole location plan, edits to Figure 4, addition of well record for EW, addition of field
parameters including chlorine residual and turbidity, removal of references to aquitard
isolation, updated peak water use, removal of use of TW1, addition of information on Hyde
Park well, augmented well interference analysis and addition of recovery statements.

Following feedback from RVCA, an updated report was released in May, 2015. The May
2015 report includes a list of changes titled ‘Syllabus of Changes’. The changes include
those listed above for the October 2013 report, plus inclusion of an additional test well (TW6)
that was drilled in July 2014, and coverage of a peak demand test (simultaneous pumping
of TW4, TW5 and TW6) and an extended pumping (3 days) test of TW6.

The current report is designated PH1292-REP.01R5. The ‘Syllabus of Changes’ table has
been removed. The current report incorporates a large number of changes and clarifications
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which have been discussed in detail with RVCA in email and telephone conversations, and
in meetings on October 15 and November 26, 2015.
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Executive Summary

Paterson Group (Paterson) was commissioned by Toscano Land Corp. (Toscano) to
conduct a hydrogeological assessment for a proposed residential subdivision at 11 King
Street, Richmond, Ontario. The site location is indicated on Figure 1 (Site Location Plan) in
Appendix 5. The proposed development will use private wells to provide potable water to 40
semi-detached units. Wastewater will be directed to the Richmond Village municipal sanitary
sewage system.

The purpose of this study is to determine the suitability of the site for residential development
on private individual water supply wells.

A terrain analysis based on intrusive investigations conducted by Paterson in 2009 identified
a deep silty clay deposit extending to more than 6.55 m below ground surface (bgs). Test
well drilling identified bedrock at depths between 7.67 and 10.06 m bgs at the site. Available
geological information (OGS, 2015) indicates the clay is underlain by horizontally bedded
Palaeozoic strata of the Lower Ordovician Oxford and March Formations, which overlie the
Cambrian Nepean formation.

Regional aquifer studies conducted by Golder Associates (Golder) have identified two (2)
significant water resource aquifer units in the area; the Upper Oxford Formation aquifer, and
the Lower March-Nepean Formation aquifer (see Figure 8 [Conceptual Hydrogeological
Model] in Appendix 5). These two aquifers appear to be separated by a leaky aquitard layer
which occurs in the upper portion of the March Formation. Most of the existing water supply
wells in the Village of Richmond draw water from the Oxford Formation aquifer. This study
assesses the aquifer potential of the Lower March Formation only (the Lower March
Formation is referred to as the ‘preferred aquifer’ throughout this report).

Three (3) test wells (TW1, TW2 and TW3) were installed at the site in January, 2010. Test
well locations are indicated on Figure 10 (Test Well and Observation Well Location Plan) in
Appendix 5. These wells have steel casing installed to depths of between 9.7 and 12.2 m
below ground surface with open holes extending through the Oxford and March Formations
and extending into the upper portion of the Nepean Formation.

An initial review of this report by City of Ottawa and RVCA identified a number of concerns
about the configuration of test wells TW1, TW2 and TW3 and the suitability of future wells
in the proposed subdivision if constructed in the same way (i.e. potential offsite well
interference and potential for cross contamination within the aquifer system). It was
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determined that the preferred aquifer for the proposed subdivision should be the Lower
March Formation.

Two (2) additional test wells (TW4, TW5) were installed at the site in August 2011, and one
(1) more test well (TW6) was installed in July, 2014. These test wells have steel casing
installed to depths of between 54.8 and 56.4 m bgs, and were drilled to total depths of
between 65.8 and 68.6 m bgs. This configuration places the open hole section of wells TW4,
TWS5 and TW6 in the Lower March Formation.

Pumping tests were conducted at TW1, TW2, and TW3 but this information has not been
used to assess the Lower March Formation aquifer. TW4 and TW5 were each pumped for
nine (9) hours at a constant rate (75.7 L/min at TW4 and 81.8 at TW5) to obtain drawdown
and recovery data. A simultaneous pumping test of TW4, TW5 and TW6 at a rate of 99.8
L/min per well was performed to assess aquifer and well response during peak water
demand periods. Extended pumping of TW6 at a rate of 34 L/min was carried out for a period
of three (3) days to determine the effects of ongoing pumping from the preferred aquifer.

Groundwater samples were collected at each well at the middle and at the end of each test.
Additional water quality sampling was conducted at three (3) offsite water supply wells. All
groundwater samples were submitted for comprehensive testing of bacteriological, chemical
and physical water quality parameters.

The analytical results for groundwater samples that were obtained from the preferred
groundwater aquifer at the site (i.e. from TW4, TW5 and TW6) show that water quality is
acceptable and that there are no exceedances of the applicable health related parameter
limits of the Ontario Drinking Water Standards (ODWS, 2003). Minor exceedances of the
non-health related operational guidelines and aesthetic objectives were noted for hardness
and iron at all three test wells.

Pumping test data were analyzed using Aquifer Test Pro™ software. The most significant
results were obtained from the extended pumping test of TW6, where dataloggers were used
to measure drawdown and recovery at the pumping well and at a number of observation
wells including test wells TW4 and TW5 which intersect the preferred aquifer only. An
analysis of recovery data from the extended pumping test of TW6 using a combination of
Agarwal (Agarwal, 1980) and Theis (Theis, 1935) methods indicates the Lower March
Formation aquifer has a transmissivity of approximately 37 m?/day. Aquifer storativity is
estimated to be approximately 2.27x10° using the same method.
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Water quantity was assessed in terms of anticipated peak demand, long term safe yield and
potential well interference.

Peak demand based on three bedroom semi-detached units is estimated to be 15 L/min/unit
based on Ontario Ministry of Environment and Climate Change (MOECC) Procedure D-5-5
(MOEE, 1996). Peak demand based on the Canadian Mortgage and Housing Corporation
(CMHC, 2000, revised 2014) daily use estimate is 7.5 L/min/unit, or 300 L/min for 40 units.
This is the same as the combined pumping rate during the simultaneous pumping test. The
test results show that current and future wells in the proposed subdivision will be sufficient
to handle peak demand loadings.

A long term safe yield analysis shows that the anticipated rate of water extraction at current
and future wells in the proposed subdivision is at least two orders of magnitude less than
the calculated long term safe yield of the wells. A well interference model indicates the
maximum drawdown after 25 years of pumping will be acceptable. The simultaneous and
extended pumping test results show that the wells all recover quickly after removal of large
guantities of groundwater. All of these methods show that the anticipated water usage at
current and future wells in the proposed subdivision will be sustainable in the long term and
will not significantly impact offsite well users.

Drawdown information from pumping wells and observation wells (including onsite and
offsite observation wells that intersect the Oxford Formation, The Oxford and March
Formations, the Oxford, March and Upper Nepean Formations, and the Lower March
Formation only) clearly shows that pumping from the Lower March Formation does not have
any significant impact on shallow wells that intersect the Oxford Formation only (i.e. most of
the wells in the Village of Richmond, and the vast majority of wells located close to the
subject site). Impacts to offsite wells that intersect the Oxford and March Formations will be
of an acceptable magnitude based on the aquifer analysis results.

Future wells at the site should be constructed according to Ontario Regulation 903 and
should be similar to test wells TW4, TW5 and TW6 (i.e. a minimum of 58 m steel casing,
and total depths of no more than 70 m). The pumping rate for each well should not exceed
20 L/min. Raw water is expected to be relatively hard, so residential grade water softeners
are recommended.

The site is suitable for development as a residential subdivision at the proposed lot density.
The hydrogeological recommendations contained within this report, if followed, will ensure
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that the development takes place in an effective manner, with a minimal impact on the
natural environment.
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INTRODUCTION

Terms of Reference

Paterson Group (Paterson) was commissioned by Toscano Land Corp. (Toscano) to
conduct a hydrogeological assessment related to the use of private wells to provide potable
water to 40 semi-detached homes located at 11 King Street, Richmond, Ontario.

The property, hereafter referred to as the subject property, is situated on the south side of
Perth Street, and bounded by King Street, the future Hamilton Street extension and
Cockburn Street. The subject property is approximately 1.59 hectares in size and has the
legal description: Registered Plan D-13 Unit 59 REF Plans; 4R5234, Parts 1 and 2 (Less
4R11108); Parts 2, 4, Ottawa, Ontario. The site location is indicated on Figure 1 (Site
Location Plan) in Appendix 5.

This consolidated report reflects works done in consideration of the following guidance
documents prepared by the Ontario Ministry of Environment and Climate Change (MOECC):

e Guideline D-5: Planning for Sewage and Water Services (August 1996)

e Procedure D-5-5: Technical Guideline for Private Wells: Water Supply Assessment
(August 1996)

o Water Supply Wells - Requirements and Best Management Practices, Revised April
2015

Paterson completed a Phase I-Il Environmental Site Assessment (ESA) for the subject lands
(Paterson, 2009), the results of which are attached in Appendix 3. A geotechnical
investigation was conducted at the site by Paterson, and results have been reported under
separate cover (Paterson, 2010).

Background

It is understood that the proposed development will consist of a 20 semi-detached residential
lots resulting in a total of 40 residential units. The proposed general site layout is detailed
on Figure 7 (Lot Development Plan) in Appendix 5. The subject property is located within
the boundary of the Village of Richmond, Ontario. The Village of Richmond has been
developed on a municipal sanitary service and individual/communal water supply wells. The
subject property is proposed to be serviced in the same manner with individual water supply
wells for each lot and municipal wastewater collection and treatment.
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A residential subdivision known as Kings Park is serviced by a communal water supply
system located approximately 600 m to the south of the subject site (Golder, 2008). Two (2)
municipal water wells which service this development provide approximately 450 people
with drinking water. These wells have open holes that extend through the Oxford Formation,
the March Formation and extend into the upper portion of the Nepean Formation. As these
wells are municipal water supply wells, they are subject to Ontario’s source water protection
program under the Clean Water Act (2006).

A residential subdivision known as Hyde Park is to be serviced by a communal water supply
system and is located approximately 650 m northwest of the subject site. This subdivision is
serviced by two (2) water supply wells that are owned and operated by the developer. These
wells have open holes that extend through the Oxford Formation, the March Formation and
extend into the upper portion of the Nepean Formation (Golder, 2008).

The approximate locations of the Kings Park wells and the Hyde Park wells are indicated on
Figure 1 (Site Location Plan) in Appendix 5.
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METHOD OF STUDY

Terrain Analysis

The subsurface conditions were investigated with a series of boreholes that were drilled
along the north east portion of the subject site in conjunction with the Phase I-II
Environmental Site Assessment investigative works (Paterson, 2009). The fieldwork
program for the investigation was carried out in July, 2009. Five (5) boreholes were
advanced to depths ranging between 5 m and 6 m below ground surface (bgs). The borehole
locations are indicated on Figure 10 (Test Well and Observation Well Location Plan) in
Appendix 5.

A subsurface investigation was also conducted by Paterson as part of the geotechnical study
for the site in 2010 (Paterson, 2010). Five (5) additional boreholes were drilled at locations
across the site. The borehole locations are shown on Figure 6 (Geotechnical Investigation)
in Appendix 5.

Soil stratigraphy and related information from the environmental and the geotechnical
investigations are summarized on the Soil Profile and Test Data sheets located in Appendix
1 of this report.

Overburden Groundwater

Groundwater levels were measured in standpipes installed in the geotechnical boreholes
and the results are summarized in Table 1 (below). The overburden groundwater table was
encountered at 2.5 to 3.6 m bgs. It should be noted that groundwater levels are subject to
seasonal fluctuations, so groundwater levels could vary at the time of construction.

Table 1 - Overburden Groundwater Elevations (Geotechnical Boreholes)

SUMMARY OF GROUNDWATER ELEVATIONS - GEOTECHNICAL BOREHOLES
;—Sf‘:; c:le Surfacgréluer\]/?ation Groundwater Levels Recording Date
(m) Depth (m) Elevation (m)

BH 1 94.02 2.56 91.46 05-Feb-10

BH 2 93.94 3.2 90.74 05-Feb-10

BH 3 94.07 2.8 91.27 05-Feb-10

BH 4 93.94 2.9 91.04 05-Feb-10

BH 5 93.86 3.6 90.26 05-Feb-10
Note: The ground surface elevation at each test hole location are referenced to the top of manhole located along the south property
boundary of the subject site.
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Test Well Installation
TW1

Based on background information and MOECC Water Well Records, a conceptual
hydrogeological model was developed. In order to further evaluate the water supply aquifers
underlying the site, an initial test well (TW1) was installed. The test well was constructed by
Air Rock Drilling Company Ltd. (Air Rock) of Richmond, Ontario on January 11, 2010 at the
location shown on Figure 10 (Test Well and Observation Well Location Plan) in Appendix 5.
The test well location was selected by Paterson in conjunction with the civil consultant,
Novatech.

With respect to the construction of TW1, a 228 mm diameter casing hole for the test well
was advanced using a rotary tri-cone bit through the overburden, to the underlying bedrock.
The casing hole was advanced into the bedrock of the Oxford Formation an additional 2.1 m
to ensure that the casing was seated in competent bedrock.

The casing hole was filled with a combination of neat cement and bentonite grout slurry
having a consistency of at least 20% bentonite solids (by weight). A neat cement slurry was
introduced into the lower 2 to 3 m of the casing hole through the tri-cone bit resting at the
bottom of the casing hole. Next, the tri-cone bit was raised 2.5 m off the bottom of the casing
hole and the bentonite slurry was introduced down the drill stem and through the tri-cone bit
and pumped upwards through the hole to the ground surface.

A new, 150 mm diameter steel casing, equipped with a drive shoe, was installed in the grout
column. The density of the slurry in the casing hole was sufficient to prevent lateral
movement of the casing as it was lowered into the hole, thereby ensuring proper casing
alignment. The casing was seated into the bedrock using pressure applied to the top of
casing from the percussion bit and bentonite slurry inside the casing was blown out prior to
advancing the bit into the bedrock.

TW2 and TW3

During the interim period between the submission of the preliminary hydrogeological study
report and the receipt of the comments from the review agencies, it was decided to construct
two (2) additional test wells on the site in order to satisfy the requirements of Procedure D-
5-5 (MOEE, 1996), with respect to the minimum number of test wells required for the site.
These wells, (TW2 and TW3) were constructed utilizing the same well construction
methodology as had been adopted for TW1. Reference can be made to the published
MOECC Water Well Records for TW2 and TW3, which are included in Appendix 2.
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TW4 and TW5

Subsequent to the receipt of the initial comments from the review agencies following
submission of the preliminary hydrogeological study, and subsequent to the successful
completion of the hydrogeological study carried out on the nearby property located at the
corner of Perth Street and Shea Road (Paterson, 2011), several technical meetings were
held with hydrogeologists from the City and RVCA.

Based on the outcome of those discussions, it was determined that the site was not
considered to be hydrogeologically sensitive, but there may be potentially adverse impacts
related to offsite well interference if the future water wells were constructed such that they
intercepted the Oxford and March/Nepean Formations by means of an open borehole. Also,
there was a greater potential for cross contamination within the aquifer system related to
interception of multiple aquifers within the open boreholes. Based on discussions between
the review agency and Paterson, it was decided to propose a well construction methodology
which would involve an increased steel casing length to seal the annular space down to the
bottom of the Oxford Formation and into the Upper March Formation.

A similar well construction methodology had been previously employed by Paterson for the
construction of a test well related to a hydrogeological analysis of a property located
approximately 800 m to the east/northeast of the subject property (northeast corner of the
intersection of Shea Road at Perth Street, Richmond, Ontario). Note: this well is referred to
as the ‘Perth @ Shea’ well for the purposes of this report. The location of the ‘Perth @ Shea’
well is indicated on Figure 1 (Site Location Plan) in Appendix 5.

Test wells TW4 and TW5 were constructed by Air Rock such that the casing hole was
advanced through the overburden and through the Oxford Formation, terminating
approximately 3.0 m into the March Formation. Casing was installed to a depth of 56.38 m
bgs in TW4, and a depth of 56.98 m bgs in TW5. Casing was grouted in place using reverse
pressure grouting techniques consistent with Ontario Regulation 903 requirements.

The open borehole was advanced into the March Formation where a strong water supply
aquifer was intercepted by both wells.

The wells were surged and pumped for an initial extended period of well development to
clear the formation of the majority of the fine rock cuttings.
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TW6

After the submission of the October 2013 report (PH1292-REP.02R2), and several meetings
involving the City of Ottawa, RVCA and Paterson, a decision was made to construct a third
well, in addition to TW4 and TW5 to bring the submission into strict compliance with
Procedure D-5-5 (MOEE, 1996).

TW 6 was constructed by Air Rock in July 2014. The well construction methodology utilized
for this well mirrored that of TW4 and TW5. The casing hole was extended down and
approximately 3 m into the March Formation at a depth of approximately 54.9 m and the
annular space was pressure grouted with a sodium bentonite/neat cement slurry complying
with Ontario Regulation 903 requirements.

The open borehole extended to a depth of approximately 68.9 m bgs where the water supply
aquifer intercepted by TW4 and TW5 was encountered.

Table 2 (below) summarizes configuration and initial yield estimates for the test wells that
were installed at the site.

Table 2 - Test Well Summary

TEST WELL SUMMARY

Well Year Depth | Casing Depth to water Total Recommended

D drilled to BR depth bearing fractures | depth pumping rate
(m) (m) (m) (m) (L/min)

TW1 2010 7.67 9.75 71.0 73.76 91

TW2 2010 9.14 11.58 69.2/69.8 71.63 91

TW3 2010 10.06 12.19 40.5/65.8/69.5 73.15 91

TW4 2011 8.84 56.38 68.0 68.58 91

TW5 2011 8.53 56.98 63.3 65.83 91

TW6 2014 9.14 54.86 | 56.38/62.5/66.8 | 68.58 91

Pumping Tests

All of the six (6) test wells were subjected to an initial one (1) hour pumping test, carried out
by Air Rock following stabilization of the static water level in the well column. The one (1)
hour pumping tests demonstrated that the test wells, overall, had potential yields of between
68 L/min. and 227 L/min.

The following sections describe the various stages of the investigation and the pumping test
approaches that were used. A summary of pumping tests is included in Table 3 (below).
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Turbidity and free chlorine residual measurements were taken using a Hanna HI93414 Fast
Tracker portable meter at the well head at regular intervals during each pumping test. No
residual chlorine was detected at the time that the water samples were collected for
analytical analyses.

Field measurements of pH, temperature, conductivity and TDS were carried out during each
test using an Extech™ ExStik Il portable multi-meter. Field parameter results are included
in Appendix 3.

Table 3 - Pumping Tests Summary

Pumping Tests Summary
. Pumping
Well ID D\:ﬁlaer d Dl:ég:'?hr})m Date Rate
(L/min)
TW1 2010 6 13-Jan-10 75.6
TW2 2010 6 28-Jan-10 75.6
TW3 2010 6 Mar-10 75.6
9 26-Aug-11 75.6
TW4 2011
2.78 simultaneous test 31-Oct-14 99.8
9 30-Sep-11 81.8
TW5 2011
2.78 simultaneous test 31-Oct-14 99.8
3 days 4 day test from 1-4-Nov-14 34
TW6 2014
2.78 simultaneous test 31-Oct-14 99.8
NOTE: well records corresponding to the wells used in the investigation are identified (where possible) in Appendix 2

PLEASE NOTE: TW1, TW2 and TW3 have open boreholes that intersect the Oxford and
March Formations, as noted in the previous sections. Comments from RVCA lead to the
installation of three (3) additional wells (TW4, TW5 and TW6) with casing holes extending
into the March Formation. The following description of pumping tests focuses on test wells
TW4, TW5 and TW6.
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Constant Rate Pumping of TW1, TW2 and TW3

TW1, TW2, and TW3 were subjected to individual six (6) hour constant rate pumping tests
in 2010.

Constant Rate Pumping of TW4

TW4 was pumped at a constant rate of 75.6 L/min for 9 hours on August 26, 2011. The flow
rate was measured manually during the test using standard timed volume techniques (i..e
bucket and stopwatch. Manual water level readings were collected at the pumping well and
at seven (7) observation wells. A maximum drawdown of 5.48 m was measured in the
pumping well after 100 minutes of pumping. 95% recovery was achieved 40 minutes after
the end of pumping at the pumping well.

Constant Rate Pumping of TW5

TWS5 was pumped at a constant rate of 81.8 L/min for 9 hours on September 30, 2011. The
flow rate was measured manually during the test. Manual water level readings were
collected at the pumping well. A maximum drawdown of 3.51 m was reached in the pumping
well after six (6) hours of pumping.

Simultaneous Pumping of TW4, TW5 and TW6

A simultaneous pumping test was carried out at TW4, TW5 and TW6 on October 31, 2014.
The test was performed to assess aquifer and well response during peak water demand
periods. In order to achieve this, each of the wells was pumped simultaneously at a rate of
99.8 L/min resulting in a combined pumping rate of 299.4 L/min. This rate was chosen based
on a rationalized peak water demand (refer to Section 7.3.1 for details).

Prior to the commencement of pumping, a series of continuous recording dataloggers were
deployed in the three pumping wells, the three other onsite test wells (TW1, TW2 and TW3)
and in three (2) offsite wells located at 20 Cockburn and 23 King Street. The locations of all
test wells plus offsite wells used in the investigation are indicated on Figure 10 (Test Well
and Observation Well Location Plan) in Appendix 5.

The duration of the simultaneous pumping test was limited to 167 minutes to keep the total
water volume below 50,000 L (MOECC requires a Permit To Take Water for volumes greater
than 50,000 L). This time period (~2.5 hours) is consistent with the peak water demand
typically associated with domestic water use. (i.e. 6 am to 8 am and from 6 pm to 8 pm).
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The dataloggers recorded the recovery period after the end of pumping. The three pumping
wells all achieved 95% recovery in less than four (4) hours after the end of pumping (i.e. 76

mins at TW4, 189 mins at TW5 and 225 mins at TW®6).
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The plot provided above has superimposed pumping signatures from known and unknown
sources (X axis = metres H,0 adjusted). The hydrograph traces for 23 King and 20 Cockburn
show evidence of pump cycling from the pumps that are installed in those wells. The other
hydrograph traces also include evidence of pumping in nearby wells. This is normal and is
to be expected as the test was conducted in a residential area with multiple well users, and

wells that interest the Oxford and March Formations.

Extended Pumping of TW6

TW6 was pumped at a rate of 34 L/min for a duration of three (3) days. The extended
pumping test commenced at 9 am on November 1, 2014 and extended until 9:53 am on
November 4, 2014. Discharge water was directed to the existing unopened road allowance

which drains to the existing ditch network running along King Street.
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Datalogger information is included as hydrographs in Appendix 4, and in the plot below. The
following plot is included for demonstration purposes and shows the initial drawdown at the
pumping well and selected observation wells, and the recovery response after the end of
pumping. Please note that the time period has been truncated so that the drawdown and
recovery data can be clearly observed. The readings have also been adjusted so that the
hydrographs all plot in a similar depth range. The pumping well (TW6) achieved 95%

recovery 226 mins after the end of pumping.

m of H20
(adjusted) Extended pumping of TW6

2400 Start of Pumping at TW&

2384

2380
2373

23.64
23.66
2360

2340

520
2300

2280

2280

ovemnber04-14 5:44:000 PM

ovember-04-14 6:07:000 PM

20 Cockburn

The plot provided above has superimposed pumping signatures from known and unknown
sources. The pattern of interference reflects normal daily use patterns (see hydrographs in
Appendix 4 labelled Simultaneous Test and Extended Test).
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Selected datalogger readings are provided below in Table 4 (below) which highlights
drawdown and recovery information at each well.

Table 4 - Extended Pumping Test of TW6 - Recovery Analysis

EXTENDED PUMPING TEST OF TW6 - RECOVERY ANALYSIS
TW1 TW2 TW3 TW4 TW5 TW6 23 King 20
Cockburn
time
November-01-14 8:57AM 23.82 23.00 23.84 42.67 54.51 41.32 24.28 23.48
Start of pumping at TW6 November-01-14 8:59AM
November-01-14 1:00PM 23.1 22.2 23.0 41.9 53.8 40.2 23.6 22.8
Drawdown 0.75 0.77 0.81 0.80 0.72 1.16 0.71 0.70
November-04-14 7:54AM 23.06 22.22 23.02 41.92 53.70 40.20 23.56 22.76
End of pumping at TW6 November-04-14 9:53AM
November-05-14 6:13AM 23.79 22.98 23.83 42.76 54.42 41.40 24.25 23.46
Full Recovery 0.73 0.76 0.82 0.84 0.73 1.20 0.69 0.70
Change '”ex‘égs (sartto 43 0.01 001 009 009  -008 003 0.01
% recovery 98% 99% 101% 105% 101% 104% 98% 100%
All values are pressure readings expressed as metres (H20) and have not been converted to water level below top of casing
95% recovery was reached at pumping wells within 4 hours

Field Survey and Well Inspections

The ground surface elevations for the wells are referenced to a geodetic datum. The
elevations at the wells, which are delineated on Drawing No. PH1292-1 - Test Hole Location
Plan in Appendix 5, were surveyed and laid out by Novatech prior to the construction of each
of the six (6) test wells. The offsite wells that were used in the investigation were also
surveyed to establish water level hydrographs for the cross-section that is included as
Figure 11 (Drawdown during Simultaneous and Extended Pumping Tests) in Appendix 5.

Well inspections were carried out at several offsite locations to obtain well owner information
and comments. The well inspections did not identify any issues with offsite wells and the
owners did not report any specific concerns about well yields or water quality. Well
inspections logs are included in Appendix 3.
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Groundwater Sampling and Laboratory Testing

Groundwater samples were collected from TW1, TW2 and TWS3 during constant rate
pumping tests at 3 and 6 hours after the start of pumping. For TW4 and TW5, which were
each subjected to a nine (9) hour constant rate pumping test, samples were collected at 3
and 9 hours after the start of pumping. For TW6 raw water samples were collected at the
middle and end of the extended pumping test. Additional groundwater samples were
obtained from two (2) neighbouring well located at 6 King Street and 13 Cockburn Street.

Residual chlorine testing was conducted in the field using a Hanna C-114 multi-meter to
ensure the absence of chlorine when the water samples were collected.

All groundwater samples were submitted to Exova Laboratories of Ottawa for analysis of the
standard ‘Subdivision Water Supply’ suite of analyses. Laboratory certificates of analysis
are included in Appendix 3. One sample from TW1 was submitted for analysis of volatile
organic compounds (VOCs) and petroleum hydrocarbons (PHCs). One sample from TW6
was submitted for analysis of metals only (this sample was collected on the first day of the
extended pumping test).

All samples were collected unfiltered and unchlorinated and were placed directly into clean
bottles supplied by the analytical laboratory. Samples were placed immediately into a cooler
with ice and were transported directly to the Exova laboratory in Ottawa. All samples were
received by the laboratory within 24 hours of collection.

Exova is fully accredited by the Canadian Association for Laboratory Accreditation (CALA)
having received a Certificate of Laboratory Proficiency in 1991 (CALA Registration Number
2602). Exova has ISO 17025 accreditation (Standards Council of Canada) and is fully
accredited for Ontario Safe Drinking Water Act (OSDWA) testing.

In response to a recommendation by RVCA, a groundwater sample from TW6 was also
submitted for laboratory analysis of metals.

In order to assess potential hydrocarbon impacts to bedrock beneath the site (see Section
3.2), a groundwater sample from TW1 was also submitted for analysis of VOC and PHC
parameters. Paterson collected the raw water samples for VOC and PHC analysis in strict
accordance with Section 2.1.4.1 of the document entitled, ‘Protocol for Analytical Methods
Used in the Assessment of Properties under Part XV.1 of the Environmental Protection Act’,
prepared by the Laboratory Services Branch MOE, dated March 9, 2004, amended July 1,
2011.
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Please Note: Water quality results from a test well installed near the intersection Perth Street
and Shea Road (for a separate Paterson project) have been included in the discussion of
water quality presented in Section 7.2 of this report. Water quality at the ‘Perth @ Shea’ well
is considered to be indicative of the Lower March Formation which is the preferred aquifer
for the proposed subdivision.
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SITE DESCRIPTION

Surface Conditions

The subject property is relatively flat with grass cover. The ground surface sloped very gently
towards the south-southeast, towards the Jock River, which is located a distance of
approximately 500 m beyond the southern limits of the property.

Site drainage is poor with drainage being achieved through a combination of surficial runoff
and vertical infiltration. The neighbouring roadside ditches, which effectively box the subject
property on two sides, are generally shallow and provide passive site drainage only. There
was no evidence of active drainage (i.e. subsurface tile drains, grassed swales, etc.) on the
subject property at the time of the site investigation.

Surrounding Land Uses

The subject property is bound by streets along the east and west property limits. A right-of-
way for a street is located to the south of the subject property, beyond which, is existing
single home residential development. To the north, a mix of commercial and residential uses
have been established.

A former fuel station was, historically, located immediately beyond the northeastern edge of
the site. The Phase I-Il ESA program completed by Paterson (Paterson, 2009) focused on
a series of environmental boreholes located on the subject property along the northeastern
property limits. The purpose of these works was to ensure that there had been no migration
of contaminants from the adjacent site onto the subject property.

The Paterson ESA did not find any evidence of volatile organic compounds (VOC’s) or
petroleum hydrocarbons (PHC’s) at detectable concentrations in the overburden
groundwater within the limits of the study area.

In order to assess groundwater within the bedrock beneath the site, VOC and PHC analyses
were carried out on a raw water sample from TW1 recovered during the constant rate
pumping test. All results for hydrocarbon related parameters were non-detectable in the
sample that was tested.
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GEOLOGY

Surficial Geology

A review of available surficial soils mapping for the area in the vicinity of the subject property
indicates that the site is located within the sub-littoral and deep water facies of the Champlain
Sea Deposits with isolated areas of glacial till deposits at the surface.

Surficial soils mapping information (Soils of The Regional Municipality of Ottawa Carleton
Sheet 3) indicates a broad coverage of low permeable silty clays of the Dalhousie and North
Grenville Soil Associations.

Figure 2 (Surficial Soils Delineation Mapping) in Appendix 5, shows surficial soils
delineations mapping information from the OGS Earth website (OGS, 2015), which indicates
the site is in an area of fine-textured glaciomarine deposits (silt and clay, minor sand and
gravel, massive to well laminated).

The geotechnical investigation by Paterson (Paterson, 2010) identified a deep silty clay
deposit extending beyond the maximum depth of investigation which was 6.55 m bgs. The
upper portion of the silty clay has been weathered to a brown crust at all test hole locations.
Grey silty clay was encountered below the brown silty clay crust at all test hole locations. In
situ shear vane field testing conducted within the grey silty clay layer yielded undrained
shear strength values ranging from 30 to 80 kPa. These values are indicative of a firm to
stiff consistency.

Test well drilling conducted from 2010 to 2014 at the site indicates that bedrock was
encountered at depths of between 7.67 to 10.06 m bgs (see Table 2 — Test Well Summary
in Section 2.3 of this report).

Reference should be made to the Soil Profile and Test Data sheets presented in Appendix 1
for specific details of the soil profiles encountered at the test hole locations.

Bedrock Geology

Based on available geological mapping, the surficial soils are directly underlain by dolostone
of the Oxford Formation which is, in turn, underlain by the March Formation, which overlies
the Nepean Formation. Both the Oxford and March Formations comprise the Beekmantown
Group. Figure 3 (Regional Bedrock Mapping) in Appendix 5, shows bedrock information
from the OGS Earth website (OGS, 2015).
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The overall maximum thickness of the Oxford Formation is approximately 70 m in the Ottawa
area. TW1, which was drilled through the Oxford Formation and completed into the March
Formation, passed through approximately 56 m of Oxford Formation. This is slightly less
than the average thickness of the Oxford Formation, but it is consistent with Paterson’s
experience in the surrounding area. The Oxford Formation thins significantly as one moves
eastward from the west of Richmond to the other side of the Rideau River at Manotick,
Ontario. Based on available MOE Water Well Records the Oxford formation thins to an
overall thickness of approximately 10 m - 15 m east of Manotick, Ontario.

The March Formation has is comprised of thick beds of grey sandstone alternating with thick
beds of sandy blue-grey dolomite. The contact with the Nepean formation is generally placed
at the lowest dolomitic layer, however it is often difficult to differentiate the Nepean and
March formations due to similarities in appearance. In Paterson’s experience, the Nepean
Formation can be differentiated from the March Formation by careful evaluation of both the
colour of, and integrity of the rock fragments produced during drilling through each of these
layers.

The Nepean Formation consists of a cream coloured, coarse-grained sandstone with a
weathered grey and irregular brown stained appearance. Near the top of the formation, the
sedimentary cement is either calcareous or of iron oxide. The overall thickness of the
formation varies considerably in the Ottawa area.

MOECC Water Well Records confirm the presence of limestone (i.e dolostone) which is
underlain by sandstone and are considered to substantiate the published bedrock mapping
information for the subject property (please note that dolostone is often interpreted as
limestone by drilling contractors as it has a very similar appearance and is often associated
with limestone). Dolostone typically occurs due to magnesium replacement of the calcium
in limestone during lithification, and is very common in the Ottawa region.
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HYDROGEOLOGY

Overburden Hydrogeology

Overburden groundwater levels are detailed in Table 1 in Section 2.2 of this report. The
depth to the groundwater varies across the site, ranging from approximately 2.5 m below
ground surface (bgs) to 3.6 m bgs.

The overburden material is a stiff to very stiff silty clay. The overburden groundwater occurs
in a perched state within the lower extents of the weathered crust portion of the silty clay
stratum. The direction of groundwater flow is interpreted to be towards the southeast.

Bedrock Hydrogeology

Based on the available published MOECC Water Well Records, the wells immediately
surrounding the subject property are drilled wells utilizing water supply aquifers located
within the Oxford, March and Nepean Formations.

As discussed in Section 1.2 of this report, the regional hydrogeology of the Richmond area
has been extensively studied. Based on the available data, the upper aquifer, located within
the Oxford Formation is the dominant source of drinking water for over 90% of the
inhabitants of Richmond, Ontario. This water supply aquifer has been previously categorized
as having a very high well yield and has been demonstrated to have satisfactory water
quality.

A lower aquifer exists within the March Formation, located at the bottom of the formation at
the March-Nepean Formation interface. This aquifer has also been demonstrated to provide
significant well yields.

The deepest mapped aquifer present beneath the subject property is the Nepean Formation.
This aquifer, has been well documented by Paterson, Golder, and others, to be a regional
aquifer extending from Almonte, Kemptville and Merrickville eastward past Greely, Ontario.
The Nepean aquifer, like that of the Oxford Formation, possesses aquifer characteristics
which make it a highly productive aquifer with desirable water chemistry.

The two (2) municipal water supply wells that service the King’s Park subdivision are thought
to primarily exploit the Nepean Formation (Golder, 2008).

The Mississippi-Rideau Source Protection Region has summarized the wellhead protection
information for the King’s Park subdivision. Wellhead protection zones have been
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established for the Oxford Formation aquifer and the Nepean Formation aquifer. Neither of
the wellhead protection zones associated with the underlying water supply aquifers for the
communal wells servicing King’s Park appear to directly coincide with the subject property.

A hydrogeological existing conditions report by Golder (Golder 2008) includes a discussion
of the Hyde Park subdivision located approximately 650 m northwest of the subject property.
The reports indicates the water supply wells were constructed such that they completely
penetrate the Oxford and March Formations, and partially penetrate the Nepean Formation.
The wellhead protection and radius of influence calculations for the well were set at 2000 m
with focus placed on wells within 500 m of the water supply wells. Based on the Golder
report, the Hyde Park wells have similar groundwater geochemistry to test wells TW4, TW5
and TW6. Some minor well interference is to be expected between the existing municipal
wells at Hyde Park and the proposed development. The concept of potential well
interference is discussed in detail in Section 6.3.3.

Water Well Record Review

An examination of the existing online database of MOECC Water Well Records for the
immediate vicinity of the site was undertaken by Paterson as part of the regional
hydrogeological review process. All Water Well Records within a 750 metre radius of the
site are indicated on Figure 5 (Regional Wells Plan) in Appendix 5. The well records that
were reviewed in detail for this study are identified on Figure 4 (Surrounding Well Information
Plan) in Appendix 5.

The majority of the wells within the study limit are drilled water wells utilizing water supply
aquifers located primarily within the Oxford Formation. A small group of wells located along
Oradea Crescent appear to intercept the Oxford and the March Formations. One of the wells
that was used for the investigation (23 King Street) also appears to intersect the Oxford and
March Formations.

The test well drilled on the lands at the corner of Perth Street and Shea Road (i.e. the ‘Perth
@ Shea’ well) is cased and grouted into the March Formation in the same configuration as
is TW4, TW5 and TW6.

Surrounding Water Quality

General water quality, as it relates to the Oxford Formation water supply aquifer, is
summarized for neighbouring wells at 6 King Street and at 13 Cockburn Street in Table 5,
below.
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Table 5 - Groundwater Geochemistry - Neighbouring Wells

Table 5 also includes raw water analytical results from the ‘Perth St. @ Shea Rd’ well, which
intersects the Lower March Formation aquifer (i.e. the preferred aquifer for the proposed
subdivision). These results are considered to be representative of the water quality within
the Lower March Formation and are similar to the raw water quality analytical results
obtained from TW4, TW5 and TW6 (see Section 6.2).

GROUNDWATER GEOCHEMISTRY - NEIGHBOURING WELLS
Neighbouring Water Wells Ontario Drinking
Parameter Units Water Standards
Kinggtreet Coc}(::,)urn Sflig'hw@zll Type Limit
Microbiological Parameters
Escherichia Coli ct/100 mL 0 0 0 MAC 0
Faecal Coliforms ct/100 mL 0 0 0 - -
Faecal Streptococcus ct/100 mL 0 0 0 - -
Heterotrophic Plate Count ct/1 mL 0 0 2 - -
Total Coliforms ct/100 mL 0 0 0 MAC 0
Chemical Parameters (Health Related)
Fluoride mg/L 0.38 0.36 1.03 MAC 2.4
Nitrite mg/L <0.10 <0.10 <0.10 MAC 1
Nitrate mg/L <0.10 <0.10 <0.10 MAC 10
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines
Alkalinity mg/L 260 260 223 oG 500
Chloride mg/L 46 46 121 AO 250
Colour TCU 2 <2 <2 AO 5
DOC mg/L 1.2 1.1 1.2 AO 5
Hydrogen Sulfide mg/L <0.01 0.01 <0.01 AO 0.05
pH 7.94 7.9 8.18 AO 6.5-8.5
Sulphate mg/L a7 a7 a7 AO 500
Hardness mg/L 298 303 161 oG 100
Sodium mg/L 35 34 119 AO 20(200)
Iron mg/L 0.36 0.43 0.22 AO 0.3
Manganese mg/L <0.01 0.01 0.01 AO 0.05
Total Dissolved Solids mg/L 454 451 593 AO 500
Turbidity (Laboratory) NTU 34 6.5 1.1 AO 5
Turbidity (Field) NTU 0.1 11 0 AO 5
g"ﬁi;’;"t?;t'rg:m Allowable AO = Aesthetic Objective 0G= Operational Guideline
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Conceptual Hydrogeological Model

Based on the available background information and the site investigation carried out at the
subject property, a conceptual hydrogeological model of the study area has been developed
The conceptual hydrogeological model is shown as a cross section in Figure 8 (Conceptual
Hydrogeological Model) in Appendix 5, and is summarized as follows:

e Overburden Clay

o Sitiff silty clay having an average thickness of 8 to 10 m.

o The upper 3 to 4 m of the clay layer is weathered with some deep root
penetration and desiccation cracking providing some secondary permeability
within the upper soil horizon.

o Towards the bottom of the overburden layer the clay becomes considerably
more stiff and the in situ hydraulic conductivity is lower by several orders of
magnitude resulting in an almost impervious layer above the underlying
bedrock.

o The combination of the thickness and composition of the silty clay overburden
is such that the site is not considered to be hydrogeologically sensitive. As
such, the surface of the bedrock is considered to be reasonably protected
from anthropogenic sources of contamination originating at/near the surface
of the ground in the vicinity of the subject property.

o The only significant potential pathway for anthropogenic sources of
contamination to migrate into the underlying bedrock strata is via drilled wells.

e Oxford Formation

o Fractured within the upper 1 to 3 m (i.e. cap rock). Below the upper bedrock
cap, the dolostone appears sound with few, if any horizontal fractured zones
being reported for several metres below the top of the bedrock.

o Many of the neighbouring water wells within the study limits reported
intercepting a water supply aquifer at a depth of approximately 20 to 40 m
below ground surface. Based on the known topography and relatively
thickness of the overburden cover, an upper water supply aquifer is present
at a depth of approximately 10m to 30 m below the bedrock surface.

o This upper aquifer appears to be artesian in nature as MOECC Water Well
Records indicate static water levels at several nearby wells were at or above
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ground surface at the time of drilling. Several Water Well Records indicate
free flowing artesian conditions in the upper water supply aquifer.

Water Well Records indicate the presence of another aquifer located within
the lower portion of the Oxford Formation. The lower aquifer, like the upper,
exhibits artesian characteristics with several Water Well Records reporting
free flowing artesian conditions also.

There is little available information present to either confirm or refute the
hydraulic interconnection between the upper and lower Oxford Formation
aquifers. The site specific well construction program was not designed to
examine this in significant detail. For the purposes of the conceptual
hydrogeological model, the Oxford Formation aquifer system is considered
to be connected via an intermittent vertical fracture network.

e March Formation

@)

Based on the studies completed by Golder related to the communal water
wells at Kings Grant and Hyde Park, and the Mattamy Lands to the west of
the Village of Richmond (Golder, 2008 and 2011), the hydraulic conductivity
of the lower Oxford Formation significantly drops at the interface with the
underlying March Formation.

Historically, and prior to more recent findings from Golder’'s work on the
Mattamy Lands, the lower Oxford Formation/March Formation interface was
considered to be an aquitard. More recent work suggests that this zone of
low hydraulic conductivity may be a leaky aquitard.

The original aquifer analysis completed by Paterson predate the Golder
works within the Mattamy Lands. As such, the original conceptual
hydrogeological model prepared by Paterson prior to the execution of the
work program was premised on the basis that an aquitard was present. This
effectively validated the well construction methodology for TW4 and TW5 as
it was thought that the March/Nepean Formation aquifer system would be
effectively isolated from the Oxford Formation.

Given Paterson’s analysis of the Golder work, it is prudent to consider the
lower Oxford/March Formation interface to be leaky in nature and some
vertical movement of groundwater will occur between the Oxford Formation
aquifer system and the March/Nepean aquifer system.
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e Nepean Formation

o The March formation conformably overlies the Nepean Formation. The
Nepean Formation is an extensive water bearing sandstone unit that
unconformably overlies the Precambrian granitic basement. Golder (2008)
estimate the Nepean Sandstone to be approximately 40 to 50 m thick in the
vicinity of Richmond.

o Golder (2008) suggest that the King’s Park subdivision wells, which intersect
the Oxford, March and Upper Nepean Formations, probably draw most of
their water from the Nepean Formation.

With respect to the inferred direction of groundwater flow, previous hydrogeological studies
carried out by Paterson in the vicinity of the subject property have presented evidence to
indicate that flow within the Oxford Formation is in a west to southwest direction towards the
Rideau River.
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AQUIFER ANALYSIS

The results of the pumping tests performed on the test wells are presented in the following
sections.

PLEASE NOTE: All discussion of aquifer analysis involving pumping tests carried out at test
wells TW1, TW2 and TW3 has been removed from the report. Analysis details have been
retained in Appendix 4 for continuity purposes. Further analysis has been conducted on
pumping test data from TW4, TW5 and TW6 and is discussed below in terms of the available
data sets and applicable analysis techniques.

An analysis of the nine (9) hour pumping test at TW4 is included for comparison purposes.
This analysis has not been updated (apart from the removal of some ambiguous
information), and is based on hand measured drawdown and recovery data at the pumping
well and several observation wells.

An updated analysis of the nine (9) hour pumping test at TW5 is included. This analysis is
based on hand measured drawdown data at the pumping well only.

A thorough analysis of the simultaneous pumping test is included. This analysis is based on
datalogger information from the three pumping wells and from a number of observation
wells. Please note that the observation wells for this analysis have open hole sections that
intersect more than just the preferred aquifer zone for the proposed subdivision. As such,
the analysis results are included and discussed, but have less significance than the results
from the extended pumping test of TW6.

The following aquifer analysis places the highest importance on the extended pumping test
of TW6. This analysis is based on datalogger information from the pumping well and from a
number of observation wells including test wells TW4 and TW5 which intersect the preferred
aquifer only.

Table 6 (below) provides a summary of the wells used for the aquifer investigation/
characterization, and are grouped according to the well configuration. Well locations are
indicated on Figure 10 (Test Well and Observation Well Location Plan) in Appendix 5.
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Table 6 - Aquifer Investigation Wells Configuration Summary

INVESTIGATION WELLS CONFIGURATION SUMMARY

Well Configuration Year Depth | Casing Depth to water Total
and Use in Well ID . to BR | depth bearing fractures depth
oc drilled
Investigation (m) (m) (m) (m)
TW1 2010 7.67 9.75 71.0 73.76

Test wells intercepting
Oxford/March and TW2 2010 9.14 11.58 69.2/69.8 71.63
Upper Nepean Fms

TW3 2010 10.06 12.19 40.5/65.8/69.5 73.15

TWA4 2011 8.84 56.38 68.0 68.58

Test wells intercepting
preferred aquifer only TW5 2011 8.53 56.98 63.3 65.83
(i.e. Lower March Fm)

TW6 2014 9.14 54.86 56.4/62.5/66.8 68.58
Observation wells 20 2005 8.23 7.77 67.1 69.19
: : Cockburn
intercepting Oxford
and March Fms 23 King 2005 7.31 8.22 69.5 70.10
EW 1987 9.14 10.36 11.3 13.72
Observation wells 13
intercepting Oxford MOECC Water Well Record not identified (depth measured) 18.00
Cockburn
Fm only
6 King 1969 8.23 9.45 15.2 15.85

Aquifer Characteristics

Pumping test data were analyzed using Aquifer Test Pro™ software. All pressure data from
the dataloggers was corrected for atmospheric pressure variations (i.e. barometric
compensation) using Schlumberger Diver-Office™ software and a barometric pressure data
logger that was deployed during the investigation.

Aquifer analysis details based on pumping tests of TW1, TW2, and TW3 are included in
Appendix 4, but are not discussed in detail because the information is not suitable for
assessment of the preferred aquifer (i.e. Lower March Formation).

TW4 -9 hour test

TW4 was initially tested for 9 hours at a rate of 75.6 L/min on August 26, 2011. Analysis of
the hand measured drawdown and recovery data was conducted using Theis (Theis, 1935).
Analysis details are included in Appendix 4. The most significant results from this analysis
are for the Theis analysis using TW5 as an observation well. Transmissivity was estimated
at 177 m?/day, and Storativity was estimated to be 1.57x10°.
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PLEASE NOTE: A discussion of offsite well impacts, included in Section 6.3.3, includes a
description of hydrographs from dataloggers that were deployed during the nine (9) hour
pumping test of TW4. The hand annotated hydrographs are included in Appendix 4 for
discussion purposes.

TW5 -9 hour test

TWS5 was initially tested for 9 hours at a rate of 81.8 L/min on September 30, 2011. Analysis
of the hand measured drawdown data from TW5 was conducted using Theis, Theis with
Jacob correction (Jacob, 1944) and Cooper Jacob | (Copper & Jacob, 1946) methods.
Analysis details are included in Appendix 4. The average of the three transmissivity
estimates is 83 m?/day.

Simultaneous Test (TW4, TW5 and TW6)

TW4, TW5 and TW6 were pumped simultaneously for 167 mins at a rate of 99.8 L/min at
each well on October 31, 2014. Analysis of datalogger records from the pumping wells and
the observation wells that responded to pumping (TW1, TW2, TW3, 20 Cockburn and 6
King) was conducted using Theis and Theis with Jacob correction. Details of the Aquifer
Test Pro™ analysis are included in Appendix 4. Also included in Appendix 4 are hydrographs
covering both the simultaneous test and extended test period for all wells that were
monitored using dataloggers, including shallow wells 13 Cockburn and EW which did not
show any response to pumping. The analysis results based on the observation wells are of
limited value because none of the observation wells intersect the March Formation only.

A summary of analysis results for the simultaneous test is provided below in Table 7.
Transmissivity results, based on analysis of the three pumping wells (see semi-log plots at
the end of the simultaneous test analysis section in Appendix 4), range from 20 to 28 m?/day.
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Table 7 - Simultaneous Test Analysis Summary

Simultaneous Test (pumping of TW4, TW5 and TW6)

Analysis Well ID T (m2/day) S
Theis TW1 113 2.25E-05
Theis TW3 100 1.50E-05
Theis TW2 100 3.12E-05
Theis 20 Cockburn 102 9.70E-06
Theis 23 King 108 1.11E-05
Theis Jacob TW1 116 2.58E-05
Theis Jacob TW3 106 1.68E-05
Theis Jacob TW2 104 3.75E-05
Theis Jacob 20 Cockburn 109 9.75E-06
Theis Jacob 23 King 115 1.09E-05
Theis Jacob (TW4, TW5, TW6) TW4 81.7

Theis Jacob (TW4, TW5, TW6) TW5 335

Theis Jacob (TW4, TW5, TWE6) TW6 90.8

Theis (drawdown only) TW4 20.2

Theis (recovery) TW4 22.9

Theis (drawdown only) TW5 28.4

Theis (recovery) TW5 23.9

Theis (drawdown only) TW6 28.4

Theis (recovery) TW6 25.9

Extended Test (TW6)

As discussed above, this analysis is based on datalogger information from the pumping well
and from a number of observation wells including test wells TW4 and TW5 which intersect
the preferred aquifer only.

TW6 was pumped at a rate of 34 L/min for three (3) days, from November 1 to 4, 2013.
Analysis of datalogger records from the pumping well and observation wells was conducted
using Theis. Recovery data was analyzed using Theis and Agarwal + Theis (Agarwal, 1980)
methods. Analysis details are included in Appendix 4. The results are summarized in Table
8 below.

The most significant results are those where TW4 and TW5 are used as observation wells,
as these two wells are the only other ones that intersect only the preferred aquifer.
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Table 8 - Extended Test of TW6 Analysis Summary

Extended Test (TW6)

Analysis Well ID T (m2/day) S
Theis TW4 67.9 1.00E-07
Theis TW5 51.2 2.33E-06
Theis TW1 70.8 1.00E-07
Theis TW3 59.7 1.00E-07
Theis TW2 71.0 1.37E-07
Theis 20 Cockburn 68.8 1.17E-07
Theis 23 King 66.5 1.00E-07
Agarwal + Theis TW4 42.1 1.19E-05
Agarwal + Theis TW5 54.4 5.35E-06
Agarwal + Theis TW1 51.6 7.20E-06
Agarwal + Theis TW2 53.2 2.57E-05
Agarwal + Theis 20 Cockburn 53.8 8.04E-06
Agarwal + Theis 23 King 53.1 2.10E-06
Theis Recovery TW4 53.3

Theis Recovery TW5 54.3

Theis Recovery TW1 51.4

Theis Recovery TW3 51.4

Theis Recovery TW2 53.0

Theis Recovery 20 Cockburn 53.7

Theis Recovery 23 King 52.9

In order to present a reasonable worst case scenario, further analysis focusing on the
recovery data from TW4 and TW5 was performed. Semi-log plots showing just these two
wells are included at the end of the extended test analysis section in Appendix 4. A summary
of this analysis is presented below in Table 9. The average of these results has been used
for the well interference calculation presented in Appendix 4 and discussed in Section 7.5
of this report.

Table 9 - Extended Test of TW6 (TW4 and TW5 analyses)

Extended Test (TW6)
Analysis | well 1D | T (m2day) s
Agarwal + Theis TW4 33.8 2.58E-05
Agarwal + Theis TW5 40.1 1.96E-05
Theis Recovery TW4 35.2
Theis Recovery TW5 40.6

Average 37.4 2.27E-05
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Groundwater Geochemistry Assessment

Groundwater analytical results from test wells TW1, TW2, and TW3 are compared the
applicable Ontario Drinking Water Standards (ODWS), Objectives and Guidelines (MOE,
2003) in Table 10. Analytical results from test wells TW4, TW5, and TW6 are compared the
applicable ODWS limits in Table 11.
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GROUNDWATER GEOCHEMISTRY TW1, TW2 & TW3

Parameter Units TW1 TW2 TW3 ODWS

3 HR 6 HR 3 HR 6 HR 3 HR 6 HR

(771127) | (771144) | (777415) | (777416) | (783870) | (783871) | 'Y"E | LIMIT

Microbiological Parameters

ct/100

E.coli ary 0 0 0 0 0 0 MAC 0
Total Coliforms ;ﬁ’ﬁoo 0 0 0 0 0 0 MAC 0

Chemical Parameters (Health Related)

Fluoride mg/L 0.31 0.31 0.29 0.29 0.34 0.36 MAC 24
Nitrite mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 MAC 1
Nitrate mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 MAC 10

Chemical Parameters with Aesthetic Objectives/ Operational Guidelines

Alkalinity mg/L 258 258 254 255 252 253 oG 500
Chloride mg/L 50 51 56 55 52 52 AO 250
Colour TCU <2 2 <2 2 <2 <2 AO 5
DOC mg/L N/A 1.3 1.2 1.2 1.2 1.2 AO 5
H2S mg/L <0.01 <0.01 0.02 0.02 0.01 <0.01 AO 0.05
pH 7.97 7.95 7.93 7.94 7.96 7.98 AO 6.5-8.5
Sulphate mg/L 46 46 a7 47 54 53 AO 500
Hardness mg/L 292 308 288 297 287 287 oG 100
Sodium mg/L 26 29 29 29 29 30 AO 20(200)
Iron mg/L 0.99 0.81 0.58 0.59 0.58 0.4 AO 0.3

Manganese mg/L 0.02 0.02 0.01 0.01 0.01 <0.01 AO 0.05
TDS mg/L 456 458 469 467 445 444 AO 500
La-tl;zgitccl)ir?ll NTU 52.3 27.6 16.7 17.2 13.2 5.1 AO/MAC | 05-Jan
General Chemical Parameters
Conductivity uS/cm 702 705 722 718 685 683 - -
N-NH3 mg/L 0.07 0.06 0.03 0.03 0.05 0.05 - -
Phenols mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 - -
Tannin & Lignin mg/L <0.1 0.2 0.1 <0.1 0.2 0.2 - -
Total Kjeldahl mgll | <010 | <010 | <010 | <010 | <010 | <0.10 - -
Nitrogen
Calcium mg/L 74 77 74 76 72 72 - -
Magnesium mg/L 26 28 25 26 26 26 - -
Potassium mg/L 5 4 4 4 4 4 - -
MAC=Maximum Allowable Concentration AO = Aesthetic Objective OG= Operational Guideline
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GROUNDWATER GEOCHEMISTRY TW4, TW5 and TW6
Parameter Units TW4 TW5 TW6 ODWS
26-Aug-11 30-Sep-11 03-Nov-14 | 04-Nov-14
3 HR 9 HR 3HR 9 HR TYPE LIMIT

Microbiological Parameters
E.col 00 0 0 0 0 0 0 MAC 0
Total Coliforms cui00 0 2 0 0 0 0 MAC 0
Chemical Parameters (Health Related)
Fluoride mg/L 0.29 0.29 0.27 0.28 0.31 0.31 MAC 2.4
Nitrite mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 MAC 1
Nitrate mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 MAC 10
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines
Alkalinity mg/L 268 267 268 266 251 255 (e]€] 500
Chloride mg/L 44 44 45 45 52 52 AO 250
Colour TCU <2 3 2 <2 <2 <2 AO 5
DOC mg/L 1.2 1.2 1.1 1.0 1.0 1.2 AO 5
H2S mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 AO 0.05
pH 8.17 8.17 7.96 7.97 8.11 8.10 AO 6.5-8.5
Sulphate mg/L 46 46 49 49 51 51 AO 500
Hardness mg/L 304 302 306 285 329 329 oG 100
Sodium mg/L 24 24 27 26 32 33 AO 20(200)
Iron mg/L 0.32 0.32 0.54 0.66 0.32 0.31 AO 0.3
Manganese mg/L <0.01 <0.01 0.01 0.01 <0.01 <0.01 AO 0.05
TDS mg/L 447 446 442 449 461 460 AO 500
Turbidity Laboratory NTU 2.8 15 5.7 6.5 1.2 1.2 AO 5
General Chemical Parameters
Conductivity uS/cm 687 686 680 691 709 707 - -
N-NH3 mg/L 0.04 0.05 <0.02 <0.02 0.14 0.02 - -
Phenols mg/L <0.001 | <0.001 | <0.001 | <0.001 <0.001 <0.001 - -
Tannin & Lignin mg/L <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -
L‘i)ttri'ggf'dah' mglL | <0.10 | <0.10 | 012 | <0.10 0.18 <0.10 - -
Calcium mg/L 79 78 78 73 84 84 - -
Magnesium mg/L 26 26 27 25 29 29 - -
Potassium mg/L 3 3 3 3 3 4 - -

MAC=Maximum Allowable Concentration

AO = Aesthetic Objective

OG= Operational Guideline
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6.2.1 Additional Testing for Potential Contaminants

One groundwater sample from TW6 was submitted for analysis of metals. Analytical results
are summarized in Table 12. The laboratory certificate of analysis is included in Appendix 3.

Table 10 - Groundwater Geochemistry — TW6 (Metals)

GROUNDWATER GEOCHEMISTRY - METALS - TW6

PARAMETER | UNITS [ MRL | Twe TYPE LIMIT
Metals
Chromium (1V) mg/L 0.01 <0.01
Cyanide mg/L 0.005 <0.005 MAC 0.2
Mercury mg/L 0.0001 <0.0001 MAC 0.0001
Silver mg/L 0.0001 <0.0001
Arsenic mg/L 0.001 <0.001 IMAC 0.025
Boron mg/L 0.01 0.15 IMAC 5
Barium mg/L 0.01 0.11 MAC 1
Beryllium mg/L 0.0005 <0.0005
Cadmium mg/L 0.0001 <0.0001 MAC 0.0005
Cobalt mg/L 0.0002 <0.0002
Chromium (total) mg/L 0.001 <0.001 MAC 0.05
Copper mg/L 0.001 <0.001 AO 1
Mollybdenum mg/L 0.005 <0.005
Nickel mg/L 0.005 <0.005
Lead mg/L 0.001 <0.001 MAC 0.01
Antimony mg/L 0.0005 <0.0005 IMAC 0.006
Selenium mg/L 0.001 <0.001 MAC 0.01
Uranium mg/L 0.001 0.001 MAC 0.02
Zinc mg/L 0.01 <0.01 Ao 5
MAC=Maximum Allowable Concentration, IMAC = Interim MAC, AO = Aesthetic Objective

One sample from TW1 was submitted for analysis of volatile organic compound (VOC) and
petroleum hydrocarbon (PHC) parameters. As discussed in Section 2.6 and Section 3.2, this
was part of the preliminary hydrogeological study. Results are summarized below in Table
13. The purpose of this testing was to confirm the absence of hydrocarbon related
contaminants in the water supply aquifers beneath the site following the environmental
remediation of an adjacent site which was formerly a retail fuel outlet.
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Table 11 - Groundwater Geochemistry - TW1 (VOCSs)

GROUNDWATER GEOCHEMISTRY - VOLATILE ORGANIC COMPOUNDS - TW1
PARAMETER | unts | MRL | Tw1i TYPE LIMIT

VOLATILE ORGANIC COMPOUNDS (VOC'S)

1,1,1,2-tetrachloroethane ug/L 2 <2

1,1,1-trichloroethane ug/L 2 <2

1,1,2,2-tetrachloroethane ug/L 2 <2

1,1,2-trichloroethane ug/L 2 <2

1,1-dichloroethane ug/L 2 <2

1,2-dibromoethane ug/L 4 <4.0

1,2-dichloropropane ug/L 2 <2

1,3,5-trimethylbenzene ug/L 1 <1

1,3-dichlorobenzene ug/L 2 <2

Bromomethane ug/L 2 <2

c-1,2-Dichloroethylene ug/L 2 <2

c-1,3-Dichloropropylene ug/L 0.8 <0.8

Chloroethane ug/L 4 <4.0

Chloromethane ug/L 4 <4.0

Ethylbenzene ug/L 2 <2 AO 2.4

Styrene ug/L 2 <2

t-1,2-Dichloroethylene ug/L 2 <2

t-1,3-Dichloropropylene ug/L 0.8 <0.8

Toluene ug/L 2 <2 AO 24

Trichlorofluoromethane ug/L 2 <2

1,1-dichloroethylene ug/L 2 <2 MAC 14

1,2-dichlorobenzene ug/L 2 <2 MAC 200

1,2-dichloroethane ug/L 2 <2 IMAC 5

1,4-dichlorobenzene ug/L 2 <2 MAC 5

Benzene ug/L 2 <2 MAC 5

Carbon Tetrachloride ug/L 2 <2 MAC 5

Dichloromethane ug/L 16 <16 MAC 50

Monochlorobenzene ug/L 0.8 <0.8 MAC 80

Tetrachloroethylene ug/L 1 <1 MAC 30

Trichloroethylene ug/L 1 <1 MAC 5

Vinyl Chloride ug/L 0.8 <0.8 MAC 2

Bromodichloromethane ug/L 1 <1

Bromoform ug/L 2 <2

Chloroform ug/L 2 <2

Dibromochloromethane ug/L 1 <1

m/p-xylene ug/L 4 <4.0

o-xylene ug/L 2 <2

PETROLEUM HYDROCARBONS

F1 (C6 TO C10) mg/L 0.1 <0.1

F1-BTEX (C6 TO C10) mg/L 0.1 <0.1

F2 (C10 TO C16) mg/L 0.1 <0.1

F3 (C16 TO C34) mg/L 0.2 <0.2

F4 (C34 TO C50) mg/L 0.2 <0.2

MAC=Maximum Allowable Concentration AO = Aesthetic Objective
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6.2.2 Water Quality Preferred Water Supply Aquifer

The analytical results for groundwater samples that were obtained from the preferred
groundwater aquifer at the site (i.e. from TW4, TW5 and TW6) show that water quality is
acceptable and that there are no exceedances of the applicable health related parameter
limits of the Ontario Drinking Water Standards (MOE, 2003). Minor exceedances of the non-
health related operational guidelines and aesthetic objectives limits for hardness and iron
are noted at all three wells.

The laboratory measured turbidity results for TW5 exceed the aesthetic objective limit of 5
NTU. The field turbidity measurements taken at TW5 during the nine (9) hour pumping test
were all non-detectable after the first two hours of pumping (see Appendix 3). The elevated
turbidity results measured in the laboratory tested samples are probably caused by
precipitation of iron after collection in the sample containers.

Iron has an aesthetic objective limit of 0.30 mg/L. Excessive iron concentrations in drinking
water may impart a brownish colour to laundered goods and plumbing fixtures. The colour
of the water may also be affected by excessive iron concentrations. Raw water containing
excessive iron concentrations can produce a bitter, astringent taste. The iron concentrations
at TW4, TW5 and TW6 (0.32 mg/L, 0.66 mg/L and 0.32 mg/L) are well below the maximum
treatable limit of 10 mg/L as defined in Procedure D-5-5 (MOEE, 1996).

The total coliform level in TW4 was 2 counts/100 ml which exceeds the Maximum
Acceptable Concentration (MAC) limit of 0 counts/100 ml in the sample taken at the end of
the nine (9) hour pumping test. Please note that the total coliform count was zero in the
sample that was collected after three hours of pumping. The result for the nine (9) hour
sample is considered to be anomalous and is probably due to sample contamination at the
time of sampling. Procedure D-5-5 (MOEE, 1996) notes that total coliform counts of less
than 6 counts/100 ml shall be considered as acceptable. Field parameter results for each
test are included in Appendix 3.

Hardness has an operational guideline limit of 100 mg/L. At the measured concentrations,
the water is considered to be moderately hard, which is typical of wells drilled throughout
eastern Ontario.

Results from the analysis of VOCs at TW1 were all non-detectable. Results from the analysis
of metals at TW6 were all either non-detectable or well below the ODWS limits.
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Water Quantity Assessment

PLEASE NOTE: this water quantity assessment is based on the assessment of the test
wells that were completed in the March Formation (TW4, TW5 and TW6). Information from
the test wells that were completed in the Oxford and March Formations (TW12, TW2 and
TW3) was not used.

Peak Demand Use

An analysis of the suitability of the aquifer to supply the proposed development was
completed using the procedure summarized in MOECC Procedure D-5-5 (MOEE, 1996).
The per-person water requirement is 450 L/day. Peak demand occurs over a 120 minute
period each day, so the peak demand rate is 3.75 L/min per person. Procedure D-5-5
suggests the utilization of the number of bedrooms plus one, to determine the minimum
number of people per house. The proposed development is assumed to consist of three
bedroom semi-detached units, so the number of persons per unit would be four (4) and the
total peak demand rate will be 15.0 L/min/unit. This estimated total peak demand is well
below the well yields demonstrated for the preferred water supply aquifer, as demonstrated
by the pumping tests.

Table 3 in Section 2.4 shows that the pumping rates chosen for each of the pumping tests
are above the estimated total peak demand rate. All of the test wells were reported to have
utilized less than 75% of the available drawdown during the pumping tests. This information,
combined with the calculated 20 year long term safe yield values, suggests that the specified
well yields are representative of the yields which residents of the development are likely to
obtain from future wells installed at the site. Long term offsite impacts on wells intercepting
the March Formation are not anticipated, considering the drawdown experienced in TW4,
TW5 and TW6 during the simultaneous and extended pumping tests, the spacing of the
wells on the site, and the intermittent nature of the water use.

Information from the City of Ottawa website indicates the Canadian average daily residential
water use per capita is 326 L/day. The Canadian Mortgage and Housing Corporation’s
Household Guide to Water Efficiency (CMHC, 2000, revised 2014) indicates that the
average daily residential water use per capita in Ontario is 225 L/day.

Current Ontario Building Code requirements (OBC, 2012) for water conservation specify that
toilet and shower consumption must now comply with lower use requirements (OBC Table
7.6.4.2.A & B and Table 7.6.4.1). Based on the new requirements, toilet water demand is
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reduced from approximately 13 L/flush to 4.8 L/flush. Shower consumption is reduced from
18 L/min. to 7.6 L/min.

Toilet use accounts for approximately 25% of total domestic water use, and shower use
accounts for approximately 20% (CMHC, 2014). The OBC efficiencies will result in an
average per person domestic water usage of 163 L/day.

A summary of daily usage estimates and associated peak demand usage rates is provided
below in Table 14. Note that the simultaneous pumping test rate was chosen based on the
CMHC estimate of 225 L/day/person (this equates to 300 L/min/40 units during the peak
demand period of 120 minutes) in order to present a worst case scenario.

Table 12 - Peak Demand Estimates

L/min/unit L/min/40
Peak L/Min/person ; units
. (during .
. . L/day/ demand (during peak | Persons (during
Daily Usage Estimate Source ) . peak
person period demand per unit demand peak
(mins) period) . demand
period) .
period)
Procedure D-5-5 450 120 3.75 4 15.0 600
City of Ottawa 326 120 2.72 4 10.9 435
CMHC 225 120 1.88 4 7.5 300
CMHC (w new efficiency changes) 163 120 1.36 4 5.4 217

DISCUSSION: The simultaneous pumping test (discussed in Section 2.4.3) involved
pumping three wells (TW4, TW5 and TW6) at a rate of 99.8 L/min each. Drawdown at most
of the pumping and observation wells was 2-3 m and substantial recovery took less than 4
hours.

40 wells will have the effect of spreading out the water taking over the entire area of the
proposed subdivision. Usage will probably be between 4 and 15 L/min/unit. The amount of
drawdown at each well will be considerably less than the drawdowns that were observed
during the long term pumping test, and there will be enough time between peak usage
events to allow for substantial recovery.

At the start of the simultaneous pumping test, the effects of pumping were seen very quickly
at the observations wells (within the first minute at TW2, TW3 and 20 Cockburn, and within
2 minutes at TW1 and 23 King). Please refer to the table and plot labelled ‘Start of
Simultaneous Pumping Test’ in Appendix 4. The rapid response to pumping which was
observed at nearby wells suggests that the effect of removing a large volume of water from
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the aquifer will be about the same, whether by pumping at a high rate from three (3) wells,
or at a much lower rate from 40 wells.

The simultaneous pumping test results show that current and future wells in the proposed
subdivision will be sufficient to handle peak demand loadings.

Long Term Safe Yield

A determination of the long term safe yield (i.e. Q20 pumping rate) for test wells TW4, TW5
and TW6 was calculated using the method described by Maathius & van der Kamp (2006).
For comparison purposes safe yield was also calculated using the Fervolden method
(Fervolden, 1959) as described in Maathius & van der Kamp, 2006. The inputs and results
of the calculation are presented in Table 15 (below).

The results of the safe yield analysis suggest that the test wells would have to be pumped
continuously for 20 years at rates in excess of 56 L/min to significantly impact the aquifer.
Based on CMHC’s daily per person water usage rate (225 L/person/day) and four (4)
persons per unit, the rate of water extraction per well in the proposed subdivision, expressed
as a continuous rate, is 0.625 L/min (i.e. two orders of magnitude less than the anticipated
rate of extraction). The analysis shows that the anticipated rate of water extraction at current
and future wells in the proposed subdivision is well below the long term safe yield of the
wells.

Table 13 - 20 Year Safe Yield

20 YEAR SAFE YIELD

Simultaneous Test
Transmissivity Calculated Using TW4 | TW5 | TW6
Transmissivity (m2/d) 37 37 37
Average Test Pumping Rate (L/min) 99.8 | 99.8 | 99.8
Average Test Pumping Rate (m¥day) 144 144 144
Available Drawdown (m) 12.19 | 8.84 | 13.72
Drawdown at 100 mins (m) 7.81 | 214 | 2.70
Maximum Test Drawdown (m) 8.05 2.36 2.92
% of available drawdown 66% | 27% | 21%
Drawdown at 20 years (extrapolated) 15.2 9.2 9.4
Specific Capacity (L/min/m) at 167 mins 12 42 34
Q20 safe well yield (m3/day)earvolden 216 156 243
Q20 safe well yield (m*/day)maartius & van der kamp 81 97 147
Q20 safe well yield (L/Min)maarthius & van der kamp 56 67 102
Farvolden, 1959, Maathius & van der Kamp, 2006
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Potential Well Interference
Interference between Future Onsite Wells

It is anticipated that a total of 40 individual water supply wells (including TW4, TW5 and
TW6) will be used at the proposed subdivision. The well spacing will vary according to lot
size and the locations of wells on each lot. There will be no clustering of wells as there will
be one well on each lot.

A potential well interference model was used to reflect a hypothetical worst case scenario
for drawdown at the site. The model assumes a series of wells arranged in a concentric
circular array, with each well pumping continuously over a period of 20 years.

Analytical model worksheets are presented in Appendix 4. Calculations were based worst
case values for Transmissivity and Storativity (as presented in Section 6.1).

The model presents a projected drawdown of wells located at the centre of a development
with a total of 50 wells pumping continuously for a period of 25 years (i.e. to provide a worst
case scenario, the model is based on 40 wells in the proposed development plus 10 more
wells on neighboring properties, all drawing water from the Lower March Formation).

The predictive well interference model indicates a 3.82 m decline in the potentiometric head
of the water supply aquifer. This represents a reduction of approximately 28% of the
available drawdown (based on TW6 which has an available drawdown 13.72 m). PLEASE
NOTE: this is a worst case scenario based on the inputs and the method chosen. The real
long term impacts will be minimal based on the findings of the simultaneous and the
extended pumping tests, which showed rapid recovery after significant removal of
groundwater.

The findings of this analysis suggest the proposed use of well water in the subdivision will
not result in unacceptable water quantity interference conflicts between onsite and offsite
wells.

Regarding the potential for interference with the communal water supply wells associated
with the Hyde Park and Kings Park subdivisions, impacts are expected to be relatively
insignificant at those locations because of their distance from the proposed subdivision and
the fact that the communal wells draw water from the Oxford Formation aquifer and the
Lower March/Upper Nepean aquifer.
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Offsite Well Impacts

The following discussion is based on hand annotated hydrograph plots (marked ‘TW4 Test’)
included in Appendix 4. A series of dataloggers were installed in selected well locations on
and off the subject property during the nine (9) hour pumping test of TW4. Dataloggers were
installed at test wells TW3, TW5, and the house wells at 13 Cockburn Street, and 6 King
Street. The two offsite wells intersect the Oxford Formation aquifer only (see Table 6 in
Section 6.0 for a summary of wells and well configurations that were used in this study.

The MOECC Water Well Record for 6 King Street (1516749) is provided in Appendix 2. A
specific water well record could not be identified for 13 Cockburn Street (location details for
several MOECC Water Well Records that occur in close proximity to this address are
ambiguous). The well depth was physically measured by Paterson and was found to be
18 m below top of casing.

The ‘TW4 Test’ hydrographs show that there was no significant drawdown at the shallow
offsite wells (6 King and 13 Cockburn). Small amplitude cyclic water level fluctuations are
attributed to daily use patterns as there are numerous shallow wells completed in the Oxford
Formation in the area.

Significant drawdown was seen at the onsite test wells, which intersect the Oxford and
March formations (and possibly extend into the top of the Nepean Formation).

The same pattern was observed during the simultaneous test and the extended pumping
test (i.e. significant drawdown at observation wells that intersect the Lower March Formation,
and no significant drawdown at the shallow wells that intersect the Oxford Formation only
(see hydrographs labelled ‘Simultaneous Test and Extended Test’ in Appendix 4).

It is reasonable to conclude that there is no strong hydraulic connection between the March
Formation and the Upper Oxford Formation in the vicinity of the subject property. The Lower
March Formation is interpreted to be a ‘leaky confined aquifer’. The primary concern with
respect to pumping 40 wells on the subject property is not one of offsite impacts to the
neighbouring wells (the great majority of which are completed in the Oxford Formation
aquifer), but of long term drawdown within the March Lower Formation aquifer. Given the
relatively minor theoretical drawdown calculated in the continuous pumping model, the
onsite wells will have suitable available drawdown in the long term.

The few offsite wells that intercept the Oxford and March Formation (e.g. 20 Cockburn, 23
King) are not likely to be significantly impacted because they draw water from the Oxford
Formation Aquifer and the Nepean Aquifer.
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DEVELOPMENT CONSIDERATIONS

Future Water Well Construction

Drilled wells completed in the bedrock aquifer should be used for water supply in the
proposed development. The wells should be drilled by a suitable experienced, MOECC
licensed well contractor. All wells must be completed in accordance with O.Reg. 903.

Future wells should be drilled to depths of between 67 and 70 m. This will ensure that the
wells extend to the base of the Lower March Formation aquifer. Steel well casing should
extend 3 m into the top of the March Formation, and should be installed as per O.Reg. 903.
A minimum casing length of 58 metres below ground surface should be installed. Well
construction requirements are provided in Figure 12 (Well Construction Details) in
Appendix 5.

At each well location the casing should be installed and grouted in place utilizing either a
neat cement grout or sodium bentonite grout slurry pumped from the bottom of the annular
space to the ground surface in accordance with O.Reg. 903. The creation of the casing hole,
the installation of the casing and the grouting of the annular space should be inspected by
a qualified Professional Engineer or Professional Geoscientist.

Each well should be developed by surging or pumping until the water is developed to a sand
free state at the time of construction in accordance with O.Reg. 903. If the water is observed
to be cloudy at the completion of the prescribed well development, extended well
development should be performed until all visible turbidity is removed.

Chlorine should be introduced at the completion of well development in sufficient quantity to
produce a free chlorine residual of at least 50 mg/L (ppm). The chlorine should be mixed
with the standing water in the casing using a procedure that will result in complete mixing of
the chlorine over the entire depth of the well.

Each well should be completed with a submersible pump, pitless adaptor and vermin proof
well cap. All such mechanical work connected to the well is to be completed by a qualified
well contractor possessing a valid Class 4 pump installer’s license. After completion of the
mechanical work in the well, the well should be disinfected as described above.

The grading around each well casing should be slightly elevated within 3 m in all directions
from the casing to direct surface runoff away from the well. Each well casing should project
approximately 450 mm above the mounded soil.
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Water Treatment

Based on the water quality analysis presented in previous sections of this report, it may be
desirable, from aesthetic and operational perspectives, to address the hardness level and
iron concentration in the water. Given the reported concentrations of these two parameters,
treatment with a water softener will provide for sufficient removal of both the hardness and
the iron concentrations noted in the water quality analysis. A water softener is recommended
and should be sized by a qualified professional.

Wellhead Location

It is proposed that each of the 40 semi-detached units will be serviced by individual wells.
The proposed development will have wells at a minimum 6 m spacing, and based on our
review, it is our opinion that there will be no adverse impact on the overall well function and
water yield. As such, the critical factor becomes that of the location of the well and the
associated protection of the wellhead.

The preferred option for well location is in the front yard area between the wall of the house,
the driveway and the adjacent property lines. Reference should be made to Figure 7 (Lot
Development Plan) in Appendix 5.

It is noted that the preferred well locations place the wellhead less than 15 m from the
proposed building sewer connections and, in some cases, less than 15 m from the sewer
mains running along the cross streets. This is particularly important as it has been suggested
by the RVCA that, based on their discussions with MOE, that a sanitary sewer can be
considered a source of contaminants as that definition pertains to Ontario Regulation 903
requirements.

In our review of MOECC documents, we make reference to the document ‘Water Supply
Wells - Requirements and Best Management Practices, revised April 2015. Specifically,
reference is made to Table 2.2 of the document, which states a “Source of Contaminant”
means anything that discharges into the natural environment, any contaminant (as per the
Environmental Protection Act, R.S.0., 1990. C E 19 (EPA) ss 1 (1)). While the document
suggests that a source of contamination may include a sewer line as a potential source of
contaminants, we would interpret the actual source of contamination, by strict definition, as
the outlet of the pipe, which may be applicable if the pipe was discharging into a sewage
lagoon. That condition does not exist on, or in the vicinity of, this site. The document also
states that “Assessing and determining potential sources of contaminants that fit the
definition of source of contaminants is dealt with on a case by case basis”.
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While it is recognized that the document referenced above is intended to provide an MOECC
interpretation of the governing legislation regarding water wells, it is also recognized that the
intent of the 15 m separation distance requirement is to ensure that the location of the well
is selected with thought and due diligence and all aggravating and mitigating factors should
be considered.

The governing legislation (i.e. O. Reg. 903 and the OBC) effectively suggest that the primary
source of contaminants in a setting where the use of wells is required, is the individual
sewage system components. The separation distance from a dug or drilled well to a septic
tank, for instance is 15 m while the separation distance to a leaching bed can vary from 15 m
to 18 m for a drilled well to 30 m to 33 m to a dug well. The septic tank is assumed to not be
a continuous source of contamination, unlike the distribution pipes in a leaching bed,
otherwise the separation distances would be the same for dug wells to both the septic tank
and distribution pipes. Similarly, building and sanitary sewers are not generally considered
to be continuous sources of contaminant discharge. This interpretation is consistent with
Table 2.2 of the MOECC document identified above.

Despite the fact that the sewer pipe does not meet the strict definition of a source of
contaminant, the aggravating factor, as verbally presented by RVCA, is that the wells will be
located within the 15 m radial distance to the building sewer. While we would not agree with
this interpretation, we would suggest that there are several critical mitigating factors which
more than compensate for RVCA’s concerns. For instance, the overburden soil stratigraphy
has been revealed to consist of a thick layer (i.e. upwards of 9 m) of stiff, silty clay. The
hydraulic conductivity of this silty clay layer had been demonstrated to be extremely low. As
such, the layer provides significant protection from surface activities to the surface of the
bedrock. Moreover, proposed wells are to be cased to a depth of approximately 42 m into
the bedrock and grouted using sodium bentonite. This combination of overburden and
casing are considered to more than compensate for the distance reduction. Specifically, the
building sewers are proposed to be within 2 m of the surface of the ground and the sewer
mains are proposed to be upwards of 3 m below ground surface. In the unlikely event of a
catastrophic failure of either a building sewer or sewer main, the resulting discharge will be
contained within the service trench bedding (clay dykes are proposed for the sewer main).
Lateral movement to the wellhead is not considered to be facilitated by the clay as the
sewage will favour a downward gradient due to gravity versus hydraulic head. As such, the
effective time of travel to the open borehole from the near surface area is estimated in the
time frame of years, not days or minutes.
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As such, it is proposed to place the wells in the front yard area and maximize the distance
from the well to the building sewer and sewer main. To achieve this, the building sewer
should be located beneath the driveway area, if possible, and closest to the opposite
property line. In addition, the OBC provides for requirements whereby the building sewer
can be pressure tested where it is located in close proximity to a water main. The pressure
testing ensures a air/watertight installation. These installations and testing should be
supervised by a qualified Professional Engineer of Ontario.

In addition, the water main, extending from the well to the inside wall of the house should be
installed in a continuous length without joints. Moreover, the water main should be installed
above the elevation of the building sewer. This will comply with the relevant OBC separation
requirements for same trench installation where it is not feasible to run the building sewer
under the driveway area.
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CONCLUSIONS

Based on the information contained within the body of this report, the following conclusions
can be drawn:

1.

The subject property presently exists as a vacant, grassed parcel which is generally
flat to slightly sloping towards the Jock River. The surficial drainage of the site is
considered to be imperfect to poor with a perched overburden groundwater table
within the close proximity to the surface.

Adjacent land uses are a mixture of residential, commercial and vacant land uses.
There are no obvious offsite impacts that would adversely impact the proposed
development, based on the completed testing.

A suitable water supply aquifer exists at the base of the March Formation at a depth
of approximately 66 m below ground surface at the subject property. The March
Formation water supply aquifer is the preferred water supply aquifer for the proposed
development.

The advancement of casing to a minimum depth of approximate 3.0 m into the March
Formation is considered to be the ideal method of well construction for the proposed
subdivision. This methodology will effectively isolate the March Formation from the
Oxford Formation.

The pumping test program, and subsequent analyses, have indicated that ample
water for residential requirements is available from the underlying water supply
aquifer.

Water quality in the preferred water supply aquifer satisfies all health related
parameters of the Ontario Drinking Water Quality Standards. The water is considered
to be reasonably treatable according to Table 3 of Procedure D-5-5 (MOEE, 1996),
where aesthetic parameters are present at concentrations above the ODWS for
hardness and iron. Standard residential grade water softeners will provide sufficient
removal of the hardness and iron.

The subject property is suitable for development as a residential subdivision at the
proposed density. Impacts to the existing adjacent high density residential
development area where the majority of wells intercept only the Oxford Formation
have been demonstrated to be negligible. Offsite wells intercepting the Lower
Oxford/March Formation aquifer system may experience a temporary and
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intermittent well interference of upwards of 5% of the available drawdown during peak
pumping periods.

8. In Paterson’s professional opinion the probable well yields determined on the basis
of this investigation are representative of the yields which residents of the proposed
subdivision are likely to obtain from their wells in the long term.

9. The water quality analytical results for samples from TW4, TW5 and TW6 is
considered to be representative of the quality of water which future residents of the
proposed subdivision can expect in the long term.
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RECOMMENDATIONS

Considering the information presented within this report, and given the nature of the
proposed development, the following recommendations are provided:

1.

Future wells should be constructed in a similar configuration to test wells TW4, TW5
and TW6. These wells should have steel casing that extends to a minimum of 58 m
below ground surface. Total well depths should not exceed 70 m.

The maximum pumping rate for each well should not exceed 20 L/min.

A warning clause addressed to people on low sodium diets should be registered on
title regarding the elevated concentration of sodium (> 20 mg/L) identified at TW4,
TW5 and TW6, and potentially at other future wells at the site. The warning should
also address the potential use of water softeners to reduce hardness, which was
elevated at all of the test wells.

Care should be taken to protect the existing well heads for TW4, TW5 and TW6
during construction if they are to remain in use. It is recommended that a temporary
concrete barrier curb, or other suitable barrier, be placed along the north and west
sides of the well head during earthworks and building construction.

The excavation work for the pitless adaptor, water supply line and electrical conduit
should be completed by a qualified well contractor. The work should be supervised
by a qualified and licensed Professional Engineer of Ontario.

Building sewer connections should be pressure tested when located in close
proximity to a water supply lines. Pressure testing should ensure an air/watertight
installation. The installations and testing should be supervised by a qualified and
licensed Professional Engineer of Ontario.

Once the distribution system is complete inside the building and the pump is wired
and operational, the well and distribution system should be shock chlorinated in
order to disinfect the entire water system.

It is recommended that if water treatment equipment is to be utilized for this site,
that the sizing and selection of the equipment be made by a qualified person. Water
guality testing should be done on the raw water only after a period of extended well
development.
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10.

11.

12.

13.

14.

TW1, TW2, TW3 should either be decommissioned in accordance with Ontario
Regulation 903 or, should their locations be ultimately suitable for reuse, these wells
should be sleeved and grouted such that the inner casing extends to the 55 m to 60
m below ground surface (i.e. into the March Formation) to make them complaint with
the proposed well construction methodology. Decommissioning/sleeving operations
should be carried out under the supervision of a qualified Professional Engineer or
Professional Geoscientist of Ontario.

Existing onsite well EW should be decommissioned in strict accordance with Ontario
Regulation 903. Decommissioning operations should be carried out under the
supervision of a qualified Professional Engineer or Professional Geoscientist of
Ontario.

Although artesian conditions are not anticipated, such conditions have been
encountered historically in some nearby wells. Drilling and instrumentation should
be carried out by a suitably experienced and licensed well technician taking
precautions as provided in the document Water Supply Wells Requirements and
Best Management Practices, (Revised April 2015).
https://dr6j45ik9xcmk.cloudfront.net/documents/4410/a-wwbmp-title-master-table-
of-contents-chapter-1.pdf

The proposed residential subdivision is not suitable for the installation of individual
earth energy systems (i.e. geothermal or heat pump systems) due to the close
spacing of water supply wells and the limited space for installation of additional
boreholes. Property owners are referred to the MOECC document ‘Technical
Bulletin, Earth Energy Systems in Ontario’ (MOE, 2013) which outlines the
regulatory requirements and potential provincial approval requirements associated
such systems.

Hydraulic fracturing was not used at any of the test wells, and should not be required
for future wells within the proposed subdivision. The measured yields at test wells
TW4, TW5 and TW6 are significantly greater than the pumping rates required for
individual wells within the proposed residential subdivision.

The raw water found in the preferred water supply aquifer is considered to be hard.
Residential grade water softeners are recommended. Separate treatment to
address iron will probably not be required if water softener are used.
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15.  Current Ontario Building Code (OBC) requirements (OBC, 2012) for water
conservation specify that toilet and shower consumption must now comply with
stricter, lower use requirements (OBC Table 7.6.4.2.A & B and Table 7.6.4.1,
respectively).

16. Drilling and instrumentation of all new wells in the proposed residential subdivision
should be carried out by a suitably experienced and licensed well technician taking
precautions as provided in the document Water Supply Wells Requirements and
Best Management Practices, (Revised April 2015).
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10.0 STATEMENT OF LIMITATIONS

The present report applies only to the project described in this document. Use of this report
for purposes other than those described herein or by person(s) other than Toscano Land
Corp., or their agents, is not authorized without review by Paterson for the applicability of
our recommendations to the alternative use of the Report.

patersongroup

Russell Chown, P.Geo.
Senior Hydrogeologist

Reviewed by:

Stephen J. Walker, P.Eng

Principal
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pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Phase I-ll Environmental Site Assessment
10 King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PE1623
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE July 3, 2009 BH 1
SAMPLE Photo lonization Detector |~
SOIL DESCRIPTION DEPTH| ELEV. | o Voatie Organic Rag. (pprm) | =2
> (m) (m) 23
4 x Ba =5
Bl @ (.29 Lo S@
> % "o g O Lower Explosive Limit% | c¢o
B O H §O
GROUND SURFACE 2| = oL 03,80 20 4 6 8
ToPSOLL 0.0 . O B HE SR ERa

AU| 1

ss| 2 | 25| 7 1+92.80

SS| 3 | 58| 3

Brown SILTY CLAY -91.80

SS| 4 | 75| 5

3190.80

SS| 5 (100 2

- grey by 3.7m depth

4+89.80
SS| 6 |[100] 1

SS| 7 [100] 1

5188.80

)
\j STRATA PLOT
[——— 1 [ ——— 1 —=——1 [—=——1 [—=—=—1 R
N
1

End of Borehole

(Open hole GWL @ 3.7m depth)

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A FullGas Resp. A Methane Elim.

K




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Phase I-ll Environmental Site Assessment
10 King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PE1623
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE July 3, 2009 BH 2
B SAMPLE Photo lonization Detector |~
SOIL DESCRIPTION 3 DEPTH| ELEV. | o Voatie Organic Rag. (pprm) | =2
> (m) (m) 23
< o x Ba =5
58|88 22 sg
E 2 % © 8| &, O Lower Explosive Limit % 'g 8
0 (o]
GROUND SURFACE 2| = oL03.00 2 4 o o =
ToPsoL o.13 :

ss| 2 | 75| 3 1+92.90

SS| 3 [100| 4

Brown SILTY CLAY 2791.90

3190.90

SS| 5 (100 2

- grey by 3.7m depth

4189.90
SS| 6 |[100] 1

SS| 7 [100] 1

5188.90

|
|
|
|
|

End of Borehole

(Open hole GWL @ 3.7m depth)

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Phase I-ll Environmental Site Assessment
10 King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PE1623
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE July 3, 2009 BH 3
B SAMPLE Photo lonization Detector |~
SOIL DESCRIPTION 3 DEPTH| ELEV. | o Voatie Organic Rag. (pprm) | =2
> (m) (m) 23
< o x Ba =5
5] ] <] E g gl ow
E E % ro sl O Lower Explosive Limit % 'gé
)] (o]
GROUND SURFACE 2| = oLo4.00 2 4 o o =
ToPSOL____________oi0mmm SR RN EEN NN N

ss|l 2 |50 2 1+93.00

SS| 3 | 83| 4

2192.00

3191.00

SS| 5 (100 2
- grey by 3.5m depth

4+190.00
SS| 6 |[100] 1

SS| 7 [100] 1

5189.00

3
Brown SILTY CLAY XSS 4 |100| 3

6.10 6188.00

End of Borehole
(Open hole GWL @ 3.7m depth)

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Phase I-ll Environmental Site Assessment
10 King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PE1623
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE July 3, 2009 BH 4
B SAMPLE Photo lonization Detector |~
SOIL DESCRIPTION 3 DEPTH| ELEV. | o Voatie Organic Rag. (pprm) | =2
> (m) (m) 235
< o x Ba =5
5] ] <] E g gl ow
E E % ro sl O Lower Explosive Limit % 'gé
)] (o]
GROUND SURFACE 2| = oL o3.80 2 4 o o =
ToPSOL____ oo O T
EAU| 1

SS| 3 | 67| 4

Brown SILTY CLAY 2791.80

SS| 4 (100 2

3190.80

SS| 5 (100 1
- grey by 3.5m deth

4189.80
SS| 6 |[100] 1

SS| 7 [100] 1

5188.80

[———— ] ] ] = =1 =—1

End of Borehole

(Open hole GWL @ 3.7m depth)

100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.




ate rsonaroup g SOIL PROFILE AND TEST DATA
p g p Engineers | ppase |-l Environmental Site Assessment
. 10 King Street
154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa (Richmond), Ontario
DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PE1623
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE July 3, 2009 BH 5
B SAMPLE Photo lonization Detector |~
SOIL DESCRIPTION d DEPTH| ELEV. | o Voatie Organic Rag. (pprm) | =2
> (m) (m) 23
< o x Ba €=
g 8| @ .29 =
g8 o g O Lower Explosive Limit% | co
q|F i 88
GROUND SURFACE H | = oL o3.80 20 4 e 8
\TOPSOIL___ oo O
1+92.80
27191.80
Inferred SILTY CLAY 3790.80
4189.80
5-+88.80
-840 6187.80
End of Borehole
(GWL @ 1.90m-July 7/09)
100 200 300 400 500
RKI Eagle Rdg. (ppm)
A Full Gas Resp. A Methane Elim.
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154 Colonnade Road South, Ottawa, Ontario K2E 7J5

SOIL PROFILE AND TEST DATA

Geotechnical Investigation

Proposed Residential Developement-King Street

Ottawa, Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PG2022
REMARKS
HOLE NO.
BORINGSBY CME 55 Power Auger DATE January 29, 2010 BH 1
B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 | o | ® sommDia.Cone | 22
< o e Ha gg
588|552 32
I *o|g O Water Content % Q5
s 3] 8] 8 oo
GROUND SURFACE i | = 20 4 60 80
0+94.02
AU| 1
SS| 3 0 9
2192.02
Very stiff to stiff, brown SILTY CLAY X SS| 4 |100| 5
3+91.02
4-+90.02
- stiff to firm and grey by 4.3m depth
5+89.02
6-88.02
. ___ 5655
End of Borehole
(GWL @ 2.56m-Feb. 5/10)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed Residential Developement-King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa, Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PG2022
REMARKS
HOLE NO.

BORINGSBY CME 55 Power Auger DATE January 29, 2010 BH 2

B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 | o | ® sommDia.Cone | 82

< o e Ha g 2
588|552 32
I o g O Water Content % Q5
s 3] 8] 8 oo

GROUND SURFACE X | =

20 40 60 80

SS| 3 [ 83| 3

Very stiff to stiff, brown SILTY CLAY 2791.94

- stiff to firm and grey-brown by 2.9m

0193.94
AU| f
ss|l 2 a4l a 1+92.94

3190.94

4+189.94

- grey by 4.3m depth

5188.94

6187.94

End of Borehole
(GWL @ 3.20m-Feb. 5/10)

20 40 60 80 100
Shear Strength (kPa)
A& Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed Residential Developement-King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa, Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PG2022
REMARKS
HOLE NO.

BORINGSBY CME 55 Power Auger DATE January 29, 2010 BH3

B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 e o | ® sommDia.Cone | 22

< o e Ha g 2
588|552 32
I o g O Water Content % Q5
s 3] 8] 8 oo

GROUND SURFACE X | =

20 40 60 80

SS| 3 [100| 3

2192.07

SS| 4 |8 | 5

0194.07
AU| 1
ss| 2 | 21| 3 1193.07

Very stiff to stiff, brown SILTY CLAY

3+191.07
- stiff to firm and grey-brown by 3.5m
depth

4-+90.07
- grey by 5.0m depth 5189.07

688.07

End of Borehole
(GWL @ 2.80m-Feb. 5/10)

20 40 60 80 100
Shear Strength (kPa)
A& Undisturbed A Remoulded




pate rso ng rou p Consulting SOIL PROFILE AND TEST DATA

Geotechnical Investigation
Proposed Residential Developement-King Street

154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa, Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PG2022
REMARKS
HOLE NO.

BORINGSBY CME 55 Power Auger DATE January 29, 2010 BH 4

B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 | o | ® sommDia.Cone | 22

< o e Ha g 2
588|552 32
I o g O Water Content % Q5
s 3] 8] 8 oo

GROUND SURFACE X | =

20 40 60 80

SS| 3 | 75| 8

Very stiff to stiff, brown SILTY CLAY 2791.94

- stiff to firm and grey-brown by 2.9m ss| 4 100! 4

0193.94
AU| 1
ss| 2 | 58| 5 1192.94

depth
3190.94
4+89.94
- grey by 4.4m depth
5+88.94

6187.94

End of Borehole
(GWL @ 2.90m-Feb. 5/10)

20 40 60 80 100
Shear Strength (kPa)
A& Undisturbed A Remoulded




pate rsong rou p Consulting SOIL PROFILE AND TEST DATA
Engineers | Geotechnical Investigation
. Proposed Residential Developement-King Street
154 Colonnade Road South, Ottawa, Ontario K2E 7J5 Ottawa, Ontario
DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PG2022
REMARKS
HOLE NO.
BORINGSBY CME 55 Power Auger DATE January 29, 2010 BH 5
B SAMPLE Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 e o | ® sommDia.Cone | 22
< o e Ha gg
588|552 32
I o g O Water Content % Q5
s 3] 8] 8 oo
GROUND SURFACE i | = 20 4 60 80
0+93.86
AU| 1
ss| 2 | 58| 11 119286
X SS| 3 | 71| 5
Very stiff to stiff, brown SILTY CLAY 2791.86
-stiff to fi 2. h
stiff to firm and grey by 2.9m dept XSS 4 100!] 4
3+90.86
4+89.86
5-+88.86
6-+87.86
. _____5655
End of Borehole
(GWL @ 3.60m-Feb. 5/10) SR RN R RS
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




SOIL DESCRIPTION

SYMBOLS AND TERMS

Behavioural properties, such as structure and strength, take precedence over particle gradation in
describing soils. Terminology describing soil structure are as follows:

Desiccated

Fissured
Varved
Stratified

Well-Graded

Uniformly-Graded

- having visible signs of weathering by oxidation of clay

minerals, shrinkage cracks, etc.

- having cracks, and hence a blocky structure.
- composed of regular alternating layers of silt and clay.
- composed of alternating layers of different soil types, e.qg. silt

and sand or silt and clay.

- Having wide range in grain sizes and substantial amounts of

all intermediate particle sizes (see Grain Size Distribution).

- Predominantly of one grain size (see Grain Size Distribution).

The standard terminology to describe the strength of cohesionless soils is the relative density, usually
inferred from the results of the Standard Penetration Test (SPT) ‘N’ value. The SPT N value is the
number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split spoon
sampler 300 mm into the soil after an initial penetration of 150 mm.

Relative Density ‘N’ Value Relative Density %
Very Loose <4 <15

Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65-85

Very Dense >50 >85

The standard terminology to describe the strength of cohesive soils is the consistency, which is based on
the undisturbed undrained shear strength as measured by the in situ or laboratory vane tests,
penetrometer tests, unconfined compression tests, or occasionally by Standard Penetration Tests.

Consistency Undrained Shear Strength (kPa) ‘N’ Value
Very Soft <12 <2
Soft 12-25 2-4
Firm 25-50 4-8
Stiff 50-100 8-15
Very Stiff 100-200 15-30
Hard >200 >30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive soils can also be classified according to their “sensitivity”. The sensitivity is the ratio between
the undisturbed undrained shear strength and the remoulded undrained shear strength of the soil.

Terminology used for describing soil strata based upon texture, or the proportion of individual particle
sizes present is provided on the Textural Soil Classification Chart at the end of this information package.

ROCK DESCRIPTION
The structural description of the bedrock mass is based on the Rock Quality Designation (RQD).

The RQD classification is based on a modified core recovery percentage in which all pieces of sound core
over 100 mm long are counted as recovery. The smaller pieces are considered to be a result of closely-
spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock mass and are
not counted. RQD is ideally determined from NXL size core. However, it can be used on smaller core
sizes, such as BX, if the bulk of the fractures caused by drilling stresses (called “mechanical breaks”) are
easily distinguishable from the normal in situ fractures.

RQD % ROCK QUALITY
90-100 Excellent, intact, very sound
75-90 Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
SAMPLE TYPES
SS - Split spoon sample (obtained in conjunction with the performing of the Standard
Penetration Test (SPT))
TW - Thin wall tube or Shelby tube
PS - Piston sample
AU - Auger sample or bulk sample
WS - Wash sample
RC - Rock core sample (Core bit size AXT, BXL, etc.). Rock core samples are

obtained with the use of standard diamond drilling bits.



SYMBOLS AND TERMS (continued)

GRAIN SIZE DISTRIBUTION

MC% -
LL .
PL -
PI -

Dxx -

D10 -
D60 -

Cc -
Cu -

Natural moisture content or water content of sample, %

Liquid Limit, % (water content above which soil behaves as a liquid)
Plastic limit, % (water content above which soil behaves plastically)
Plasticity index, % (difference between LL and PL)

Grain size which xx% of the soil, by weight, is of finer grain sizes
These grain size descriptions are not used below 0.075 mm grain size

Grain size at which 10% of the soil is finer (effective grain size)
Grain size at which 60% of the soil is finer

Concavity coefficient (D30)*/ (D10 x D60)
Uniformity coefficient = D60/D10

Cc and Cu are used to assess the grading of sands and gravels:

Well-graded gravels have: 1<Cc<3 and Cux>4

Well-graded sands have: 1<Cc<3 and Cu>6

Sands and gravels not meeting the above requirements are poorly-graded or uniformly-graded.
Cc and Cu are not applicable for the description of soils with more than 10% silt and clay
(more than 10% finer than 0.075 mm or the #200 sieve)

CONSOLIDATION TEST
P’o - Present effective overburden pressure at sample depth
P’c - Preconsolidation pressure of (maximum past pressure on) sample
Ccr - Recompression index (in effect at pressures below p’;)
Cc - Compression index (in effect at pressures above p’;)
OC Ratio Overconsolidaton ratio = p’c/p’s
Void Ratio Initial sample void ratio = volume of voids / volume of solids
Wo - Initial water content (at start of consolidation test)

PERMEABILITY TEST

Coefficient of permeability or hydraulic conductivity is a measure of the ability of
water to flow through the sample. The value of k is measured at a specified unit
weight for (remoulded) cohesionless soil samples, because its value will vary
with the unit weight or density of the sample during the test.



SYMBOLS AND TERMS (continued)

STRATA PLOT

Topsoll Asphalt

Silty Sand

MONITORING WELL AND PIEZOMETER CONSTRUCTION

MONITORING WELL CONSTRUCTION

—— Bentonite Seal

Water Level
Cuttings

—— Bentonite Seal

Bentonite Seal

Silica Sand

Water Level

Slotted PVC Screen

Slotted PVC Screen

Sandy Silt Silty Clay Clayey Silty Sand Glacial Till Bedrock

PIEZOMETER CONSTRUCTION

— Silica Sand




| ((Ottawa

File Number: D02-02-10-0010
April 23,2010

Novatech Engineering Consultants Ltd.
Adam Thompson

240 Michael Cowpland Dr., Suite 200
Ottawa K2M 1P6

Dear Mr. Thompson:

RE: Zoning By-law Amendment Application
11 King Street

The above-noted Zoning Amendment application, which was received by the Client Service Centre on
February 24, 2010, has completed the circulation and we offer the following:

1) A number of residents have expressed concerns with, in particular water quality and quantity but |
also with; potential traffic increases, parking, that the development is too dense and not in keeping
with the community, drainage and sewer capacity.

2) Hydrogeology: The RVCA has already forwarded their comments. We have also reviewed the
report and the RVCA’s comments and note that we do have concerns with the rezoning proceeding
at this time. The rezoning would have the effect of increasing the unit yield and as such we need to
be assured that the development can be serviced with water. The Hydrogeological Report indicates
that the well water does not meet the Ontario Drinking Water Guideline. Please amend your report
as follows:

a. The reporting must include testing and reporting on the minimum number of wells
specified in MOE Procedure D-5-5 (in this case three is the minimum number but we
would suggest more);

b. Our experience in Richmond is that the potentiometric surface for the deeper aquifer(s)
(March and Nepean) is often above the ground surface. This means that the wells
located within the primary fracture network in the March/Nepean could be flowing
artesian wells. Flowing artesian conditions may present a challenge for future
homeowners. For a municipal well, flowing artesian conditions can be dealt with, but
for private homeowners it would be more difficult. Flowing artesian conditions were
not encountered in TW1, but the static level was close to the ground surface. Other
wells completed at this same level, or lower, could exhibit flowing artesian conditions,
Therefore, a number of wells would be required in order for the City to gain a comfort
level.

c. /iTW1 is an open hole through the Oxford and March formations (the casing is only
slightly into the top of the Oxford). Having 40 wells with open holes could

ignificantly change the local groundwater regime, and this could be important,

spegially due to the presence of potential sources of contamination in the area (i.e.- it —

ould cause existing contamination to spread). For this reason, and also to better
protect the March/Nepean, it would be advisable to case and grout the wells through the
Oxford and into the March/Nepean. This would add a few thousand dollars to the

onstruction of each well, but it is warranted in this case. v
; City of Ottawa Ville d'Ottawa
Shap ng ourfu ture 10g ether . Infrastructure Services and Community Sustainability Services d'infrastructure et Viabilité des coflectivités
Ensemble, formons notre avenir 110 Leurier Avenue West 110, avenue Laurier Ouest .
Ottawa ON KIP 1J1 OttawaON KIP 131
Tel : 613-580-2400 Tél : 613-580-2400
Fax ; 613-580-2576 Fac : 613-580-2576

www.oftawa.ca www.ottawa.ca



3)
4)

5)

d. The length of the pumping test and the pumping rate should be increased, considering
the scope of this development. (Please note that there is a typo in the report, as the site
is 1.59 ha, not 15.93 ha as indicated on page 1 -- which makes the well density very
high).

e. Observation wells in the same formation being tested are to be monitored during
pumping,

f. The lab turbidity is very high and this has not been adequately addressed. Casing the
wells into the March/Nepean may help turbidity by sealing off the contribution form the
upper bedrock. The report (page 19) says that turbidity may clear up with more
pumping. This should be demonstrated through the additional pumping recommended
above.

g. Contact Michel Kearney to discuss these comments

Hydro Ottawa: Has standard comments that are to be faxed separately.

Sanitary Sewer: Please note that the pump station has reached its Official Plan designated capacity
of 1800 units approved and built. Upgrades to the station are mandated prior to any additional
units. Your servicing report will need to address this issue. Please contact Kevin Hall to discuss
this.

Planning Rationale: Please ensure that it is updated as needed pursuant to any changes on the
studies as noted above. As well it would be helpful to have a more detailed discussion relating to
compatibility of use, building form, lot fabric, layout proposed etc.

6) If the soils are clay then we may have issues with the lot sizes and minimum setbacks in order to

achieve appropriate separation of the trees from foundations, services and so on. Please provide
information with respect to soils types and opinions with respect to the lot sizes and
appropriateness of the setbacks that will allow for trees to be planted on each lot.

Please provide the additional information so that the zoning by-law amendment can proceed
forward., If you wish to wait for the subdivision process to ‘catch up’ with the zoning, as
previously discussed, let me know. Should you require any clarification or have any questions on
the status of this application, please contact me, the assigned planner, at 613-580-2424, extension
30234, or at Cheryl.mewilliams@ottawa.ca

Sincerely,

signed

| Cheryl McWilliams

Planner
Planning and Growth Management Department

Attach:
c.C. Kevin Hall
Michel Kearney
Jocelyn Chandler RVCA

Shaping our future together
Ensemble, formons notre avenir

City of Ottawa

Infrastructure Services and Community Sustainability
110 Laurier Avenue West

Qttawa ON KI1P 1J1

Tel : 613-580-2400

Fax : 613-580-2576

www.ottawa.ca

Ville d'Ottawa

Services d’infrastructure et Viabilité des collectivités
110, avenue Laurier Ouest

Ottawa ON  KIP 1)1

Té : 613-580-2400

Fac : 613-580-2576
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Cansgrvatiﬁn Partners
Partenaires de conservation

OFFICE OE RIDEAU
St Mississippi Valley PROTEGTION VALLEY SouTH NATION
;‘{‘ Pt Conservation DE LA NATURE DE CONSERVATION CONSERVATION
oeied® de la vallée Mississippi LA VALLEE RIDEAU AUTHORITY DE LA NATION SuD

March 30, 2010
File: 09-GLO-ZBA
City of Ottawa, Planning & Growth Mngt. Department
110 Laurier Avenue West, 4™ floor
Ottawa, Ontario K1P 1J1

Attention: Cheryl McWilliams

Subject: Talos Custom Homes Ltd,
Zoning By-law Amendment D02-02-10-0010

10 King St. in the Village of Richmond

Dear Ms. McWilliams:

The Conservation Partners Planning and Development Review Team has
completed a review of the above noted Zoning By-law Amendment to allow the rezoning
of the subject site, removing the floodplain overlay and permitting the development of 40
semi-detached dwelling units on individual private water wells and municipal
wastewater. We have undertaken our review within the context of Sections 2.3 Natural
Heritage, 2.4 Water Quality and Quantity and 3.1 Natural Hazards of the Provincial
Policy Statepent under Section 3 of the Planning Act and from the perspective of our
responsib, 1ti§ under O.Reg 174/06 of the Conservation Authorities Act. The following
comments are offered for your consideration.

Natural Heritage
There are no natural heritage features precluding the approval of this application.
Natural Hazards

This site has been subject to the floodplain overlay based on the floodplain mapping of
the Jock River prepared by the Ridean Valley Conservation Authority, dated Marchl1,
2010. Subsequent to that mapping, an application was submitted to the RVCA for
approval to re-grade the property with existing stockpiled fill material on the site. This
application (RV5-04/09) was approved April 6, 2009 and the work was undertaken. An
as-built elevation survey dated Sept.14/09 prepared by M. Savic of Novatech Engineering
Consultants Ltd. was submitted following the work and the new grades have shown the
property to be above the 1:100 year floodplain of the Jock River. The RVCA has since
revised the mapping of the subject property to remove it from the floodplain designation.
These new mapping files will be submitted to the City of Ottawa to make amendments to
their floodplain overlay zoning in the very near future. The data files will be provided
directly to Francoise Jessop, the Program Manager of Zoning Studies, as we have been
instructed.
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Private Servicing (water wells only)

A preliminary hydrogeological report ¢ Preliminary Hydrogeological Assessment for
Private Services, Proposed Residential Development® dated February 4, 2010 reoprt #
PH1292-REP.01 prepared by Paterson Group Inc. was submitted to the RVCA in support
of this application. The report was reviewed for water quality, quantity and impacts of the
proposed development on the hydrogeological and watershed environments as per the
policies of the City of Ottawa (if any), applicable provincial regulations and guidelines
including the document MOEE Hydrogeological Technical Information Requirements for
Land Development Applications (April 1995, includes procedures D-5-4 & D-5-5). Our
comments on the groundwater quality have also accounted for the Ontario Drinking
Water Standards, Objectives and Guidelines (ODWSOG) prescribed in the provincial
document titled "Technical Support Docurnent for Ontario Drinking Water Standards,
Objectives and Guidelines (MOE Revised June 2006)".

The technical review has evaluated whether the results of the preliminary investigations
support the potential of the proposed groundwater supply to service the proposed
development. The review has determined that the preliminary hydrogeological testing
undertaken on the site supports the conclusions of the consultants that the underlying
March formation bedrock aquifer has the potential to supply the groundwater for
domestic use and for drinking water purposes as per requirements of the provincial
guidelines (MOE 1995, Procedure D-5-5). Aesthetic related exceedances or elevations
related to hardness, iron, sodium and turbidity are expected in the future wells, Further, as
per opinions presented in the study, the development is not anticipated to be adversely
impacted by the mutual well interference. Please see the technical memo prepared by
Asher Rizvi dated March 26, 210 for detailed comments.

Stormwater management

The conceptual stormwater management proposed for this property indicates that the
stormwater will be conveyed to the Hamilton drain and subsequently to an outlet at the
Jock River by way of municipal infrastructure. The Hamilton drain and the Jock River are
fish habitat and as such an enhanced level of quality treatment is required (80% TSS
removal).

Conclusion

The Conservation Partners have no objections to the proposed zoning to allow for the
development of 40 residential units on this property. Please keep us informed regarding
the status of this application. Please contact me at ext. 1137 if you have any questions.

Yours truly,

JocelyyyChandier M.PL., MCIP RPP

Planner, Planning and Regulations (RVCA)

Attachment: Technical memo-Asher Rizvi dated Mar.26, 2010.

cc: Adam Thompson, agent: Novatech Engineering Consultants Ltd.

3889 Rideau Valley Dr « Box 599 2/2 Tel: (613) 692-3571
Manotick, Ontario « K4M1AS Fax: (613) 692-0831



RIDEAU VALLEY
CON ITION AUTHORITY

Watershed Science and Engineering Services
Technical Memo

Date: Mar, 26, 2010
File: D02-02-10-0010

To: Jocelyn Chandler, Planner (M.P1., MCIP, RPP), RVCA
From: Asher Rizvi, Hydrogeologist (P.Geo.), Conservation Partners

Subject; Preliminary Hydrogeological Assessment for Private Services,
Proposed Residential Subdivision (Talos Custom Homes/ 10 King St),
Part lot 24, Con. HI, Village of Richmond, Ottawa (formerly Twp. of
Goulbourn)

We are in receipt of a report titled "Preliminary Hydrogeological Assessment for Private
Services, Proposed Residential Development" dated Feb. 04, 2010 from Paterson Group
(PGI) Inc. The report was received on Mar. 12, 2010 in our office. The study pertains to a
proposed forty (40) semi-detached dwelling subdivision to be developed on private wells
(in total, 40 wells will be constructed). Private septic systems are not proposed for the
development as the Village of Richmond is serviced by municipal sanitary sewers. We
have reviewed the submission and offer the following comments.

The report was reviewed for water quality, quantity and impacts of the proposed
development on the hydrogeological and watershed environments as per policies of the
City of Ottawa (if any), applicable provincial regulations and guidelines including the
document MOEE Hydrogeological Technical Information Requirements for Land
Development Applications (April 1995, includes procedures D-5-4 & D-5-5). Our
comments on the groundwater quality have also accounted for the Ontario Drinking
Water Standards, Objectives and Guidelines (ODWSOG) prescribed in the provincial
document titled "Technical Support Document for Ontario Drinking Water Standards,
Objectives and Guidelines (MOE Revised June 2006)".

The PGI study states that this report is preliminary in nature and provides 2 summary of
the findings to-date as they relate to the quantity and quality of the water supply
aquifer(s) present beneath the subject property. The report further indicates that the

investigation works on this site are on-going and a final comprehensive report will be

issued upon completion of these works. Since a complete hydrogeology study is
forthcoming, our review has only identified the matters that need to be addressed in the
future submission accounting for the currently available information. We have also
evaluated whether the results of the preliminary investigations support that the proposed
groundwater supply has the potential to service the subject development.

QOur review shows that the preliminary hydro geological testing undertaken on the site

supports that the underlying March formation bedrock aquifer has the potential to supply
the groundwater for domestic use and for drinking water purposes as per requirements of
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the provincial guidelines (MOE 1995, Procedure D-5-5). Aesthetic related exceedances
or elevations related to hardness, iron, sodium and turbidity are expected in the future
wells, Further, as per opinions presented in the study, the development is not anticipated
to be adversely impacted by the mutual well interference, The following information will
need to be provided at the time the final hydrogeological assessment report is submitted
for our review: '

i With respect to the site investigations, the following should be provided:

a

The report has discussed the surficial and bedrock geology. However, the
geological mapping has not been attached with the report nor has a cross- ~
section been provided. The report discussion on surficial geology (section
4.1) is incomplete. These will need to be addressed.

The hydrogeological study (PGI dated Feb. 04, 2010) identified only the
presence of Kings Park wells as the high yield operations in proximity to _
the site. If any other high yield water taking operations (such as quarry
extraction, municipal or communal wells etc.) are present in the
surrounding area (especially in the up-gradient side of the site), then those
need to be identified and discussed for their impacts on the long term well
yields.

Similarly, only a gas station has been recognized as the high risk land use.
A confirmation needs to be provided whether any other high risk land uses
(landfills, junk yards, salt storage facilities etc.) exist in the surroundings
or within recharge areas of the on-site wells that may impact the long term
water quality of the target aquifer.

A water sample was analyzed for petroleum hydrocarbon fractions to
assess whether the fuel station located at the northeast edge of the site has
impacted the water supplies. The lab results of the analysis are provided in
Table 4 of the report. However, the results have not been discussed nor
has an opinion been provided whether any impacts were evident from the
analysis. The analysis results should be discussed and confirmation
provided whether any impacts on the groundwater were noted.

The report has indicated that the Jock River flows in the south some 1000
metres from the subject property. A confirmation is required whether any
impacts are anticipated on the water supplies from the hydraulic
interconnectivity (if any) between the surface water and the target aquifer.
The report must document the recharge/discharge characteristics of the
site and its relationship to the hydrological features. If any other
hydrogeologically sensitive land uses (wetlands, streams ¢tc.) are present
on the site or in close proximity, then those should be identified and an
impact evaluation undertaken,

2/5
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2 The groundwater quality was tested by analyzing the water samples obtained
during the pump tests from an on-site well (TW1). The following needs to be
addressed regarding the raw groundwater quality exceedances from an existing
test well (or any future test wells):

a

The effects of iron and hardness exceedances (laundry staining,
encrustation etc.) have not been discussed nor identified in the final
recommendations. Also, the recommendation to deal with them in future
wells should be documented in the final set of recommendations.

The report has not provided any opinjon whether the sodium and chloride
levels noted in the water samples are seen as naturally occurring or a result
of surficial impacts (road salt, leaching from salt storage facilities if
present in the area etc.).

The steps that are to be undertaken to address the turbidity in groundwater
as discussed in the report (extended well development etc.) should be
documented in the final set of recommendations.

3 The water quantity was assessed by carrying out a pump test in TW1 test well,
The following water quantity related aspects need to be addressed:

a

The pump test data and the aquifer properties analysis has been appended
in the report. However, the report does not confirm whether the drawdown
and the aquifer properties are exhibiting the presence of a confined
aquifer, This needs to be confirmed.

Accounting for the presence of the Jock River, the response needs to
confirm whether any boundaries (recharge boundary etc.) were
encountered during the pump tests. If any measures need to be adopted by
the future well owners to protect the water supplies (accounting for the
potential of surface water impacts from the river etc.), then those need to
be identified.

Potential of mutual well interference has been discussed in the report
(section 7.5) in a cursory manner and it has been concluded that the
development is not anticipated to be adversely impacted by the mutual
well interference, This opinion needs to be presented in detail with
discussions on the interference between forty (40) on-site wells, and
impacts beyond the property on neighboring wells. The report has stated
that 90% of the wells in Richmond area are utilizing Oxford formation
bedrock aquifer which is a shallower water supply aquifer compared to the
March formation bedrock aquifer (a deeper aquifer) being proposed for the
subject development. The likelihood of impacts on the shallow aquifers
from pumping in the deeper aquifers and interference between target
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aquifer and communal/municipal wells in the area should also be
accounted for during the mutual interference evaluation.

In consideration of the high density of wells on the site (40 wells within
1.59 ha), it may useful to undertake a Jong term pumping test (longer than
6 hours) so that a more representative set of aquifer properties is available
to undertaken well interference analysis. '

d The final well construction recommendation should clearly identify the -
casing length that needs to be set well into the bedrock consistent with the
test well drilling. If sufficient information is available from the on-going
investigations regarding the occurrence depth of the target aquifer (March
formation bedrock aquifer), then that should be specified in the final
recommendations,

Accounting for the high density of wells on the site (40 wells within 1.59
ha), appropriate distances between the adjacent wells should be identified
(to minimize the water quantity conflicts) and documented in the final set
of recorhmendations.

Two neighboring wells (HW1 well utilizing shallow Oxford formation aquifer,
and a well on 20 King Street utilizing same deep aquifer as being tested for the
site) were analyzed for their water quality. The report documents that the water
sample obtained from the neighboring well utilizing Oxford formation was a
softened water sample. Therefore, in our opinion, this sample does not represent
the raw groundwater quality from the Oxford formation, In order to establish the
baseline groundwater quality for this formation, we suggest that raw water
samples be obtained from additional neighboring wells (utilizing Oxford
formation) and analyzed. Additional neighboring wells utilizing the target aquifer
should also be analyzed for their geo-chemistry and results analyzed for long term
water quality impacts.

A table (Table 3) in the report has been provided showing the comparison of
water quality results from the sampled wells, It is noted that all the analyzed
parameters are not shown in this table. The table should be updated to include all
the analyzed parameters.

It is noted that the neighboring lot owners were not interviewed regatding water
quality, quantity or issues with water supplies, nor were any well inspections
conducted. The noted investigation need to be undertaken to confirm whether any
issues with water supplies exist in the area. All lots included in the survey should
have a well record (or information on the type of aquifer, well depth etc. obtained
through appropriate investigations) and long term water quantity assessed for
conflicts etc,
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5 A complete summary of recommendations will need to be provided with the final
submission, If new recommendations are made in response to our comments, or as
a result of on-going investigations, then the recommendations provided in the
current report (Section 9) will need to be updated accordingly. It is also noted that
some of the recommendations discussed within the report have not been
documented in the recommendations section. This section should include all the
recommendations regarding water treatment, effects of iron and turbidity on water
quality and how the future well owners should deal with them, the
recommendation about the target aquifer (identify), lot development plan showing
well locations (identify the figure no. PH1292-1) etc. Some of the
recommendations have been identified in the above paragraphs and those should
be included in this section as well.

We trust this meets your satisfaction and is sufficient for your present requirements, but
please don't hesitate to call if you have any questions.
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patersongroup Hydrogeological Assessment

Ottawa Kingston North Bay Proposed Residential Development
11 King Street, Richmond, Ontario

APPENDIX 2

e MOECC Water Well Records

Report: PH1292-REP.01R5
February, 2010 (Updated January, 2016)
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Bue Telephone No. finc area code)  Name of Well Technican (Last Name, First Name)

6138382170 | " || Purcall, Shannon

Well Technician's Licerce No. | Sk re of Tech
| 12122 ; e R
U506 (200712 G&ms?nmhmnw

Mlnl’st}’\l’ﬂ CAamg



Russell
Text Box
TW4


e UNENG: geee

Measurements recorded in: [ Metric "X imperias

’
= ,.,3.,,,,,_.;..’?@
First Name {Last Name / Organizaton
N ale Gt Heitie 14
Maiing Address (Street Number/Name) i Municipaly
Unit 1-5509 Canofek-Road- awa
DK :E“"“ﬁ% = —
;ddress of Well Location (Stnm Number/Name)
10 King Str

Ccur-ymsmmunmpalrcy

1 " Clay
' Gravel |
Grey Limestone|
Grey & White Sandstone Mase
_Qm vidfle Sandstone] jniix.

-.{‘__

| s —
Pandis -Unih 57~ tleq 485554 R Rf e e '
ng«::s 4{&11108 Pﬂf&c —

Draw Down Row 4
T‘;l;; Water Level Time | Water Lovel
8 imiy|
| Sttc L B
Love 7.2 323
1 8.1 1 16.3
2| 258]2] 72
3 a7
{Conventional) Gdemng
:IRmry\Reverse‘

R T o
Q.Me |

Materal
(Piame, Gabvanzed, Swoef)

s o (‘ Other £
Water found at Depm‘KAnd of Water: LIFresh | ]

(™% [JGas| [ omer, s,aeuy.,______}
Water found at Deplh Kird of Water: || Fresh [ JUntested

(m@ Gas uOmerSpnmj:

3\-!5-'-55 Name 0‘ W&D Conr:am
Air Rock Drilling Co, Ltd,

BB Franidom Rt N

US0EE (200712) @ Dusen's Prntecfor Ontano, 2007

Y mﬁ IM?&HD Dlf

Minlstry s Conv


Russell
Text Box
TW5


raymr. M 144099

TW6

KPOntario Ministry of v Print Bolow) We ora
the Environment Af“&.":} Regulation 903 Ontario Water Resources Act
Measurements recorded in: ] Metric of

' Las( Namel

| Talos Custom Homes Ltd

Mailing Address (Street Number/Name) | Municipality

Unt 1-5509 Canotek Road

We
Addressaf Weli ocation {Str ee: Numbermame}
Klnq Sireet :
County/DistrictMunicipality City/Town/Village e, St Eage ;
Ottawa-Carleton Richmond Ontario LLdlg]
uwm Zone Easlmg Northing ; —

NAD'S.% 1

General Colour | Most Ca’nmon Mateﬂal

Grey | T Clay !
Grey f Limeﬁon#
Grey & White Sandstone
Grey & White Sandstong
Grey & White Sandstone
Grey & White Sandstond
e D13 -Uat 59 -7

Afer test of well yield, water was: Draw Down Recovery
[0 Clear and sand free Time | Water Level | Time| Water Level
| 1[3 Other, spocty- . Z)| _(mity |(min)| vy
7077707 | Bertone slurry i) ECX. Y PR dertriied. g ressore | e . 45.F 877
s i SRR | ST S - - I 4.5
W— R
‘; ! 200 2 e 45
T Method:of Consiaetion) T Pummmamﬁ@"" ~3-r T3 [ 3 45
hcwﬂw T Dio 1 287 o a5
O Rotary (Conventional) [ Jetting D“”“"“WWW
T Rotary (Reverse) [ Driving Owm 9 P @ rhin ER 74 | s 45
{] Boring T bigging [ imgation [ Cooling & Air Conditioning Firal level end |
i i % omope Bl 10| 77 | 10| 45
—_— 'fmwwvem(mamm = 157 T8 | 15 45

R e

Water found at Dep!ih Kind of Water:

OFresh Dpntestea Depth (mify
185 {mif) () Gas| JOther, somiy From To
Watgpiound at Depth |Kind of Water: | Fresh :)bmm 1
(mif) [ Gas | [IOther, specify s 7 :
Watg4und at Depth Kind of Water: [_JFresn | %n:med LAY 25

(mify) T

L*Otmrsmau::'f_\v

Bus:ness Name ofWeil
Air Rock Drilling Co. Lid.

Y

SR PR RS RRE

ON

Province ostal Code Business E-mail
04, Z?l.ﬂ %pﬁﬂo ca

Bus. Telephone No. fine. ares code) [Name of Well Technician (Last Name. Fiet Name)
6138382170 [ 11, Hogan Dan

Wei X 'mwois:g.}('eoﬂ Cmmmw 7 31
| [ v]Uiv[leJMiDPD
0506 (2007/12] £ Qusen's Prinker for Ortang, 2007 7

Minictnre Mane
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~d9. 16:86
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ntatio

Instructt

s for Completing Form
For use in the Province of Ontario only. This document is a parmanent legal document, Please relah for future reference.

Minis
the Env|

20 Cockburn St

153 5 844

of
vironment

Wellﬁ Numb

Well Record

rgﬂfmnuﬂ\barbdm}

ﬁt UEETTO

Reyul'dlon 903 Ontarlo Water Resources Act

i
-

of

g paga___ of __

* Al Sedtions must be completed in full to avold delays In processing. Further instructions and explanatipns are avallable on the back of this form.
* Quedilons regarding completing this application can be directed to the Water Well Management Coorinatoriat 416-235-6203.
* Al mdtre measurements shall be reported to 1/10* of a metre,
* Pleagg print clearly in blue or black ink only. Ministry Use Only
Well Owjier's Information and Location of Well Information MU | CON ‘ | Jror] | [
RR#i{S1reel Bymber/N: . % illa Nite] 7Bl -
B Oy fuln Sthoey | ERRnoNS BB ol
pading NAD aglin ggg' nit %No peration: Undifarentinled veragod
sl _[B £&Z8470 4574 1" ] ittty
Log of Overburden and Bedrock Materlals (see instructions) e ]
General Colour|  Mast common material Other Materials Genaral Deseriptidn | _Depth _ Maires
_— From o
1] e O 3
TRE LW ireS TonE. 32 (19
. Hole Diamater Construction Record Tast of Well Yield
Depth Metres | Diameter || |- - . Wali Depth Matres Pumping test method | _Draw. Down | - Recovery
| Frem To  [Centmetres| | diam Material thicknass g b? ‘P Time|[Water Lavel Time| Water Level
. 0 5 q H'g;“ o contimetres | From 1 To s 1 l UM min| Metres | min | Metres
) . . ump Inf Static
i 11 -~ . Casing (mehes)llm,%t? Laval |,&{_ 37
]S CFmegan , » : :T.t'r';f}.?ﬂ “ﬂ‘él So | NEREE Yo
Plastic{"] Concrate
Watter Racord |5'£ %m,ngd . 4-8 -Q 7( 1 Duration of pumﬁing 2 e 2 8%
hrg+ Sl v
/ Kind of Water [J5teet [Fipreglass Frarwal ‘ - 3 13
&al:r’[l Sulphur [ Ptastic || Concrete of pu  ires
] other: ‘—r'gﬂm_mls [laalvanized Reenrﬁ'm-nded pump | 4 =14
..... F?'sh T |:|Suf hl ]Sweel [JFibeeglass type. Sh:llaw o8 R
m re phur -
Sal Miceral [1Plastic [] Cancrete Rei ] el 5 H 5
g g?hser [ selty L Minecss [ Galvanlzed dapé@ inﬁ%
‘L Im | [Fpresh ) utphar - Scraen i?:om nd@ognp 10 -'S’,cgﬁ" 10
ClGas | (1Saty 1Minersls| [ Outside | 1quer Fibragiass| St Mo R o) 5N | 16
[ other: diam DphmD o v . ot Ko Tiiowing ve raB~ | 20 £7.2y"7 | 20
‘|Agteg test of drell vield, water was d [JGencre s/min) 25 Qtﬁ 2% |
Colelpn Closaried TR [0 g 3 [0
" | 5 orier; sopel No Casing or Scresn . / 40 %’%—é 40
A : h. Y . ' 50 X 50
Chlorl Yos  [INo- (sare T'], le V,C?ﬁ e 41 e [NV
Plugging and Sealing Record "1 Anautar space [ ] Abandonment ’ “Laocatlon of We!l
[ Dk Mga? tertal and type {bentonte shary, neat cemnt slumry) ols. V;:%?gem':?r::? Indicae L’é&?‘ﬁ;’m e oo o, 4 l‘m' -
6 [ RerT CemernT SRRy . (BTG ,
“ Method of Construction
] Cable Tdo Rotary (alr) 7] Diamond [ Digging ro
] Rotary (i ional) rp on . . [aeting O other -/
] Rotary (feyerse} ring O Oriving w
| ¥ Water Uss .
omastic [ Industrial [ Pubtic Supply O cther
(] Stoek [] Commercial ] Mot used eI e 3
[ Iigation Municlpat [ Cowling & air contitioning AUt NO. my p ~ [ Date Wak Comy ] ]
Final Status of Well Z 30 7 9 5 % % D‘?
[J Recharge well [ unfinished |:| Abanddned, (Qther)| |Was the well owrer's

WDNQ Dmvsmd; Y &ln&

r1 well E]Abandoned Insufficient supply  [] Dewaterd —|" | package daliversd?.
[JAb poor qualily [l Rsplamrnam wali
Well Contractor/Techniclan Information i Mlnlsfrv Use Only i
Tacior g Well Con em Data Sourcé Contractor 1 1 1 =9
2 PR Co L (& 111
Date Receivad  yyyy sM pp [Dateofinspection vyyy MM oD

B i o Koh 50

N < T

. o
Re;&E£ 2 8 2663

Wall Record Numbar

S %‘ﬁ'”"

"%

Comractor s Copyl] Ministry's Copyﬁ Waeli Owner's Copy []

Cetie farmule o disponible en f.-anf.a.'s
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Weler manogermant in Ontarin | BRINT OHLY IN SPACES PROVIDED

11
12

The Onfqno Water Resources Commission Act

- WATER WELL RECORD /
[1910338 | (1570

/

6 King St

{ I Ll 11

2. CHECK ] COARECT BOX WHERE APPLICABLE 7 TS PRI
€. BORCUGH, CrTy, TOWN, VILLAGE } 3[CON., BLOCK, TRACT, SURVEY, ETC. Lor a3z
[
TATE CONPLETED s

an nnvﬁuom____vnéz

IDNI'. EASTING ‘!LEVAT'IQN’ RE. BASIK CODE 1 o [
|Q|_’ﬁ_a_¢ Lﬁ el IR NI I N R
26 I ET] AT

LOG OF OVERBURDEN AND BEDROCK MATERIALS (ste INSTRUCTIONS)
MOsT DEPTH — FEET
GENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FRON

/waum

Loz lflon o

,Clgllu
o

/Q\A A'A

bl

Linso

]

ey

f31]
||||||

m&ﬂdﬂﬂﬂﬂwﬁdﬂdhH||tl;|1JL|a1|[al||||[|||||r|||||||r|| oja e L}

|ll1'l||l'||||||
E) TN )

} Py H;u||||[|||||||1|lr||l

kB L]
N !JIEIEJ OFGFEHINB 3i-33 DLAHETEII 34-38 [1LEHGTH 40
(, WATER RECORD Tilc\msme & OPEN HOLE RECORD| | Z[aEs
\w-:_'r‘t}/bunu KIND OF WATER INSI?/ WALL, DEPTH — FEET w INCHES FEET
— FECT [ NATERIAL THICKNESS FROM ¢ {MATERIAL ANO TYFE PEFTE 70 10P CETIE
3008 I T INCHES IMCHES It} CF SCREEN
RESH 3 (3 SULPHUR T8
057 05~ X 1 /5% Tl
qe5 o ZOsALY 4 O MINERAL 23 GALVANIZED /f O 5b3
15-18 ] 2 [T CONCRETE
102 O souwn 3 7 co 24 & PLUGGING & SEALING RECORD
4
T = 7951 13 STEEL ] 20-23 DEPTH SET AT ~FEET || MATERIAL AND TYPE (CEMENT GRQUT,
'O FRESH 3 [ SULPHUR 2 [J GALVANIZED FROM TO LEAD PACKER, ETE.)
200 satTy 4 O MIRERAL 3[J CONCRETE TH 1T
2| Oreese 30 suLeHuR ™ |4 JrOPEN HoLE gosa
2CISALTY 4 [J MINERAL 2a-2%14 (] sTEEL 26 27-30 1821 22-2%
0.3 317 2 [ GavAnIZED
{CIFAESH 3 [J SULPHUR 3 0] coNCRETE 76-79% 303330
2[ISALTY 4] MINERAL 4 O oPen noLe
FUNANG TEST HETHOO 10| pUMPING RATE 11-74 | CURATION QF PUMPING
s LOCATION OF WELL
O pume ZM""'“ &0/0 Shm QL::;L?; _2d e
= : IN DIAGRAM BELOW SHOW CISTANCES QF WELL FAON ROAD AND
= sTatic kb e WATER LEVELS DUAING 1 13 ruseing LDT LFNE. INDICATE NORTH BY ARROW.
W LEVEL PUMFING 2 (] RECOYERY
13-21] 22-24 15 MINUTES 3¢ MINUTES 43 M/NUTES #0 MINUTES
:.l 2628 T [t 3537 A} 2 I .
d?/ 3 ET &/ g reEr FEET ey FesT FeET __.w_/ M
z W FLOWING, IB-41[PUNF INTAKE SET AT WATER AT EMD &F TEST 42
GIVE RATE
= cou, | 'Dciean 2Cerovor
i RECOMMENDED PUMP TYPE RECOMMENDED 43-45| AECOMMENDED 46-43
o PUMP dg PUMMIRG
= SETTING o £T|AMTE M. 4
GPM.JFT. SPECIFIC CAPACITY
[ P L\
FINAL ?.vm:n SUPPLY 5[} ABAKDONED, INSUFFICIERT SUPPLY 3-1
STATUS a u:sznw\rlnn WELL 4 [] ABANDORED, FODR QUALITY K
A0 TesT - 7 0 unFmisHED -
OF WELL 40 n:ck_n‘n:s WELL . N )
: —
385 tﬁ.nuuzsnc 5[] COMMERCIAL >< -
STOCK : 6] MUNICIPAL
WATER 30 rgfeaTioN 70 PusLIc SUPPLY
USE 40 mgustrAL . 80 cOOUNG OR AIR GOHDITIONINS
Cﬂ OTHEN" : # [J woT useo
57) - ,'
g_cut: 103, .. 60 nominG
METHOD ROTARY (CONVENTIGRALY" 70 BIAMOND
OF 300 ROTARY (REVERSE) 20 JEMNG
DRILLING 40 ROTARY (AIR) 9 (1 oRIvING
50 MR PERCUSSION DRILLEAS REMARKS:

LICENCE HUNRER

32/¢

53 CONTRALTOR 591}

/503

DATA
FOURCE /

20|

BATE RHEI/H‘% 8 1 1 6 9(!-63

CATE CF INSPECTICN IHSPECTCR

Hubh - fif

UCENCE NUNBER

REMARKS:

’ “RTuRE or cormucwn

AR

DAY.

SURMISSION DATE

MO.

3 S——

OFFICE USE ONLY |

Toernetlh
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Ministry

Ontario :

Instructions for Completing Form
* Foru

of
the Environment

A G2 AR EELE
A025593

Well Tag Number (Place sticker and print number below)

Well Record

Regulation 903 Ontario Water Resources Act

23 King St

page of

se in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sdctions must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.

* Ques
e Alm

Pleasg print clearly in blue or black ink only.

ions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203.
etre measurements shall be reported to 1/10* of a metre.

Ministry Use Only

Well Ow

er’'s Information and Location of Well Information

MUN CON L

LoT ‘_u, ] ]

X ou [+]
RR#/Street| Number/Name City/Town/Village Site/Compartment/Block/Tract etc.
23 King Street Richmond ] ,
GPS Reading NAD Zone Easting Northing Unit Make/Model Mode of Operation: [_] Undifferentiated Averaged
| 8 3| | 18 | Garmin [ | Ditferentiated, specify .
Log of Overburden and Bedrock Materials (see instructions) o
General Colour Most common material Other Materials General Description _‘D?er%_*;l\%res?
Brown Clay Stones o 2.43
Gray Clay 2,43 7.31
Gray Limestone 7.31 48.76
Gray & White  Sandstone — 48,76 | —70.10
Hole Diameter Construction Record Test of Well Yield
Depth Metres Diameter Inside . wall Depth Metres Pumping test method Draw Down Recovery
From To Centimetres di Material thickness |—— Time{Water Level| Time |Water Level|
[ cen(jl:::res centimetres From To submersible |min| Metres | min| Metres
0 8.22 22,75 Pump intake set at - |Static 1.92
Casing (metres) 30,47 |Leve! - i
8.22(70.10 | 15.23 tool [ |Fibregiass Pumping rate - 1 2.94 | 1 2,87
15.86 [JPlastic{ ] Concrete .48 + «76 8.22 (litres/min) 54.6
ont = T
Water Record [l Gaivanized Dufatlc:]n of pumping . 2 3.27 2 2.63
\al\{ie—r f’&%?m S / Kind of Water [ISteel [ Fibreglass ) Final w;te: level err::lm
40 | []Fresh []Sulphur []Plastic [ "] Concrete of pumping 3 3.421 3 2.54
Gas [saity [1Minerals [(Galvanized S
[7] other: | Recommended pump 4 Y 49 4 9 L6
e : A []Steel [ |Fibreglass type. '
I m | (OJFresh []Sulphur ] I_]Shallcc;w P{Deep|
Clcas Dsatty [ ]Minerals []Plastic [ | Concrete Rec%mmen ed pump | 5 EILTA 5 241
[Jother: I [CJGalvanized depth. 30y L Retres v
m | T Fresh [] Sulphur , Screen Recommendedpump | 10 | 3 66 10| 2 .27
[(Jgas | [Jsalty [ IMinerals| | Outside |(—steel [ |Fibreglass| Siot No. ~_foBeclinin) 151 3. 711151 2.19
[] Other: - diam Pastic [ ]Concrete If flowing give rate - 20 2 2e | 20 9 1
After test of well yield, water was DG o (litres/min) 25 | o -8@ 25 - 19
Clear ahd sediment free [calvanized | Le%l{rgwggrecgzﬁr'ﬂm— 30| =3 :83 30 2 : 11
] Other, specify _ No Casing or Screen 40 3.871 40 2.07
: 50 2 y | 50 2 0%
Chiorinated Bives  [INo 15.23 4 open note 8,22 70.10 60 | o '?.2 60| = n

Plugging and Sealing Record

X Annular space [_] Abandonment

Location of Well

Capital Water Supply Ltd.

D?: rg'\mset t - M_;_agres Material and type (bentonite siurry, neat cement siurry) etc. \(/g&lél}gemlfeltargesc)j ::dcil‘i::aagt;a:\o rl:?g\;v asrr:gvv:' distances of well f;jg road, lot line, and building.
4
8.22 | O Grouted — Bentonite Slurry | .154m3 |
— s —— —— s 2
oS
>y &+
Method of Construction _—— = = = = f
[] Cable Téol ~ X Rotary (air) ] Diamond 1 Digging <
] Rotary (Fonventional) % Air percussion [ Jetting [ other -¥"
[] Rotary (feverse) [JIBoring [ Driving ’ .
Water Use M——
[.Domestic [ industrial ] Public Supply [] other
[] Stock [[1Commercial ] Not used
[] Irrigation [IMunicipal [] Cooling & air conditioning Audit No. Z 2 6 0 q 7 | Date Well Complet\((a‘siYY MM oD
Final Status of Well P 2005 -1 8 1%
Water Supply [[1 Recharge well [ unfinished ] Abandoned, (Other)| | Was the well owner's information Date Delivered "™ yyyy" MM DD
] Observation well [ ] Abandoned, insufficient supply  [] D ing package delivered? Deves [No 200 | 8 |16
[T] Test Hole [T] Abandoned, poor quality [ ] Replacement well
Well Contractor/Technician Information Ministry Use Only
Name of Well Contractor Well Contractor's Licence No. Data Source Contractor

1558

rBusiness ddress (street name, number, city etc.)
P .0

ario K28 1A6

1558
t cejye: < MM pp |Date of Inspection y:yy 5MM DD

ell Technician's Licence No.

—"I&OQ!
A
Date Submitted YWY MM pD

he T 0\ 4 [~k K-]

Contractor's Copy [] Ministry’s Copy [[] Well Owner’s Copy []

Remarks Well Record Number

Cette formule est disponible en francais



Russell
Text Box
23 King St


| 1509138

e
e TR deNe 9178

£

AIm i 182 212121513 |0]F
[ SR (s1o10141716 15N
Elev. |42 |22 1010 | i |
= The Water-well Drillers Act, 19541 .-y \ibt iR \

Basin J215] |1 1 | Department of Mines | qeyriices A o
Water-Well Record s ons
ipown or Glty‘#aw ..............................

Village, Town or Clty)
ddress [;IC/INBI\IPONTT’U{M

e s g e

LI L T F T PTTY PITTY

(d'ay) (:':unnth) {yaur}
Pipe and Casing Record Pumping Test
J !
Casing diameter(a) ‘{/NQ-(:/ R T ) GO
LenZEh(8) 1o herimmrmsrcsesersssrssrssemsessersisgarasntssssssnens Pumping rate ... "TO' é%ﬁ//’ .............
Type of acreen /V .. Pumping level ...... LT
Length of screen Durztion of test //J/“fi .......
Well Log Water Record
Depth (&) Kind of wat -
Overburden and Bedrock Record From To At which No. of fest (fresh, saity,
1t, tt. W?;-:;(;} water risgs or sulphur}
clay 0 l& _
/4 4o 3o FRESH
LM STog /& i I)
b (o 50 ‘
0 g0 N
—_— ‘ , V:J‘G p ‘447
For what purpese(s) is the wate; ’ Besuz_ed ? Location of Well
! " kY] In diagram below show distances of well from
Is water clear ar cloudy? SR8 - road and lot line, Indicate north by arrow.
Ts well on upland, in valley, or on hillside ?..97‘2&&!540. .....
Drilling firm .._....M..QA.Q#..&A/.{M&:?/
Address ...... OMAM.A....

.Name.;f Dril{er A .M.OAGU GHN'G/\/

Address “ "
Eﬂﬁfg'g—fﬁ ,
Licence Number.....ccuuu. eeresassmnensane L
I certify that the foregoing

-statemants of fact are zj.
vudef 068, G ielogoty........ ..
/ ntmyét Licensee

oy
’FE o
L
e
S

K6

Form &

(R 8R



v INGE #2480 e @ rsosss &

iéf 1$STO 04 A210 I

gggd j o 211 The Onturio Wuter Resources Commission Act
WATER WELL RECORD

zan ) ST J ]6’\‘,
County or District .. S AN A M e

Cosing and Scresn Record

Inside diameter of casing.......... s o
~
Total length of casing ... ... g\ 5 ............................................... Test-pumping rate ... /O .......................... O G.P.M.
Type of screen . ... ... .. e s Pumping level .. 7, ...............................................................
Length of sereen... . ... ... e b Duration of test pumping...... / ....................................
Depth to top of screen..... .. ... . 4 Water clear or cloudy atend of test .. ..
Diameter of finished hole ... 6— e e Recommended pumping rate..... ... 3 ............................. G.P.M.
with pump setting of3© . ... feet below pround surface
Well Log Weater Record
Depth(s) at Kind of water
Overburden and Bedrock Record F igm %‘f which water{s)] (fresh, salty,
~ * found sylphur),

AN oy 10) ol o)’ 44 7{\1@1\,
N/TNTS S, 12 | 4% -

For what purpose(s) is the water to be used?.... ..o Location of Well

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

5 |

N

Is well on upland, in valley,or on hi}lside? ........................

Drilling or Boring Firm. . &

naes /- (L
(5

(. | oL ATy
. e T LTI _:bsb
Form 1 \TJ
OWRC COPY




Ontario

Instructions for Completing Form

. SR

e

Well Tag Number {Place

Ministry of |, .- - tcker anl print number beiow)
‘the Efivironment 4041903 i Reguiath
A 041993

* For use In the Province of Ontario only. Thfs document 1s a parma

Questions regarding ¢

All metre measurements shall be reported to 1/10" of a metre.
Please print ctearly In biue or black ink only. ~

All Sections must be cgmpleted in full to avold delays In processing

pleting this application can be directed to ti

hent 1
Fu

C153¢816 -

Well Record

903 Ontario Water Resources Act

page__ of

gal document. Please retain for future reference.
r Instructions and explanations are available on tha back of this form.
he Waler Woll Management Coordinator at 416-235-6203.

Mlniwy Usa Only

Well Owner's Informatio

and Location of Well Information

LoT

oulbourn 4

RR#Sirest Number/Name . fyTown/Village Site/CompartimentBlock/Tract etc.

lot 76 Xings grant Gardens Richmond

GPS Reading NAD ?ge Eastitg ] ~ Northing * | Usit Makp/viodel Mode of Operation: [] ur Averaged

[813] (18| 434344 - | 15005241, ; | | garmin ‘] Diferentiates, spacity

Log of Overburden and Bedrock Materlals (see instructions) !

Genaral Coiour]  Most common material Other Materials : General Description . ';l’frg?”:] Mﬁres

brown caly 0 3,65

grey clay 3.65 11.88

grey sand&pravel 11.88 113.41

. grey limestone 13.41 [45.10
grey & white smandston 45,10 ?5.58
Hole Diameter Construction Recor Test of Well Yield
Depth Meires | Diameted Inside - wall Depth Matres Pumping tast method | Draw Dawn . Recovary
To Cer aterial Ickness Ima|[Waler Levell Time| Water Level
From diam Material th Time[Waler Level| Time| Water Level,
| |centimetres centimetres | | From To Submersible [min| Metres | min| Metres
o 15,23 ) 22.73 PUmp Int se}ft_- [Btatic
X Casing (metres) Levet] 3,39
15,23|75,58 | 15,23 — Pumplng Tate. - 1 %.80 {1 |b,05
lSteel []Fitvaglas
. (ILtresImm]5ﬁ 6
15.86|pstcJconcrete | +48 F.45: 15.23
Water Record [ ]Gatvanized . Ouralicn oiP”mPiﬂﬂl 2 $.03 2 B.87
ater [~/ Kind of Water [Jswel [ Frogiass — :zarleval il =7 5
& CiFresh []Sulphu [JPastic] ] Concrte of pumping 5. 5@ 3 . 3 B.

O G N [Gatvanized Recommended pump | 4 | 5832 | 4 .83
''''' iFresh . ] Sufph [stesl [Jrbreglass WU' Shaliow [§tDeep
l['__]_GI " I:IE‘.::?ai Minera] [J*tastc[ JCencreta Racommended pump | 5 [ 5,35 | 5 [3.83
[ o;lser i [JtGalvanized dgplh. 30 !‘smau‘es ;

l__J m 'IjF;aslh ) ijsmphu . Seraen | Recammended pump | 107 % .39 10 B.74
Oeas  [lsay [IMinerah] | Outslda |—seer rmegass| Stotio i REThin) 515,33 |15 3,69
Oomer —— 1 diam = red . ' Uflowing givarata- [ 20 | 5,35 | 20

After test of well yield, water was ge a: v L:L e (litres/min) 25 [5.37 | 25 B.66
&) Ciear end sedimant froe [Gatan e H&uns ngrggg%nun- 30 | 5,38 | 30 B,.66
] Other, spacity No Caslng or Screep a0 |5.41 |40 3,65

R 50 | 5,43 |50 3,64

Crlornated KlYes Lo open el | 1523 | 75.58 615,45 |60 B.64

" Plugging and $eallng Record “~ [N Annularspace [ ] Abajdonment i Location of Well ]

FDEBINERE i ord ot iy ot s | Ry | [ oyt goaess o W1 s IV i

15.23| 0 | Grouted Bentonire Slurry. | .63n}
Method of Construdl[on .

(] Cable Tool Rotary (air) [ blamand O ggging

(] Rotary (conventianal) (] Alr pgreussicn " [Juetiing D(flher E

] Rotary (revarse) [CIBoring O prving

Water Use
Domastic [industial [ Public Supply [ gther
[} Stock [ commerciat I Notused a i1
[ ] Imigation O Munigipat [[] Cowling & air conditioning ‘Audit No. 4 7 5 Date Walt comDIBIve-(dw Wi DD
Final Status of Well - 4 7 0 b — 06 lo 15
[ Water Supply LI Rechargejwell - [ Unfinished - - [] At d, (Cther)| [ Was the woll owner's Information .| Data livered Yt MM DD
‘|0 otiservatioa'well [} Abandongd; insutficient supply Er dng S package delivered?. ., (X Yes [ No 20061 9.1 6
7] Test Hole [ ] Abandoned, poorqua__y Replacamant well :
Well Cgntractar/Technician Information . Ministry Use Only
Name of Well Contractor Well Coniracter's Licknce Na. Data Source Contractor 1 5 5 8
Capital Water Supply Ltd, 1558 :
[Business Address {strest name, number, city.aic.} ' DalﬁPﬁcqiveT m ﬁuu pp |Date of Inspection  yyyy  um
Box 490 S 1 ric K2S 1A6 ; q | | l
Nama of Weil Technlcian {Jast namg, first name) Well Techniclan's Ligenca Ng. Remarks Well Record Number
Dato Submitied = "1 oo
2006 1|9 | 6 _
Conimrdors Copy ] Ministry’s Copy ] Well Owner's Gopy [ml Catte formule est disponitle en frangais
T ]




30394 56

H Ministry of Well Taa Number (Place stcker and pdn! number below) Well Record
Onta MO e Environment A 042038 Reguiation 903 Ontarla Waier Resources Act
Instructions for Completing Form AD42038 page___ of __

* For use in the Province of Ontarlo only, This document is a permanent legal document. Please retain for future referencs.

¢ Al Sections must be completed In full to avold delays in processing. Further instruclions and explanalions are available on the back of this form.
* Questions regarding completing this application can be directod to the Water Well Help Desk (Toll Free) at 1-888-396-9355.

* Al metre measurements shali be reported to 1/10* of a metre.
* Pleass print ¢learly in blue or black ink only.

Well Owner’s Information and Location of Well Inferimation

Ministry Use Only

West Carleton — Huntl
Chty/Town/Village

24 4
Site/Compartment/Block/Tract eic.

Ortawa Carleton
RAR#/Strea Number/Nama

Lot 80, Kings Grant Gardens Richmond
GPS Reading NAD Zone Easling Northing Unit Make/Model Mode of Operation: [7] Undifersntiated - EAvsmged
83 in [] o o, spacily
Log of Overburden and Bedrock Materlals (see instructions)
Genoral Colour|  Most common material Other Matarials General Description Deplh Matres
. P From To
Brown Clay Packed 0] 3.96
Gray Clay Loose 3,96 13,41
Gray Limestone Medium 13.4) 48,76
Gray & White Sndstone medium Hard 48,76 75,58
|
!
Holo Dlamster Constructlon Record Test of Well Yiald |
Depth  Metres [ Diameter | I 00 . Wall Dapth Motras Pumping fest method | Draw Down_{  Recovery i
From 7o |Centimetres diam Materlal thickness . Tima]Water Level| Time| Waler Lave!
contimetras centimelras From Te submersible minf Metrss [ min| Metres
[¢] 15.23(22.75 Py Pump intake sef at - [Stae] 2 68 i
asing matres; : Level
15.23 | 75.58]15.23 {met . |
L] ping rate - 11, 1 ,
15.86 g’:::ﬁcgﬂ"“’gf 48 |+ .45 | 15.23 [qwesmin 72.8 [~ iR P45
Water Record eatvanized Buration of pumping | 2 4.62-1-2-3_30
B Frash % Sulghur [OPrasta[ ] concrate of purmping 5 3.14 .80 3 B 22
Ga Salty Minerals Qavarized oo
ot ot ¥estad gsmel [Fibreglass Noarmendedpumb | 4 1y g7 14 3 18
L Im [Jeresh [JSulphur [1Shatiow [RDee
[JGas [salty [JMinerals [Jriasiic [ Concrote Aecommended pump | 5 |4 0] 5 B.11
] Other: [Jaatvanized depian 47 metres
.............. py—— Rerommerdsd PR ;
] Gasm Eg:;;h % :llj:\z';:lrs Outsida {]Stesl [JFbregioss|  Siot No. ate. {litros/min) :g f 22 1? R 2z
Joter — diam °g " Tt flawing give rale - | og [= @ e 20 | on
[]Ptastc []Conesete =03 86
Alar test of well yield, waler was {litres/min) 25| g P25 § py
[ Clear and sedimant free [Jealvanized uleg‘umm%ﬂ a;:gﬁnﬁrh 30 | 18 _130b a9 {
[JOthar, spacity No Casing or Screen i ’ 0 [5 9, [40 5 oy
Chiorinated B ves [Itio 15,23 [Hopen bote L 15,23 | 75,58 i : ?}; 2 ’;2
Plugging and Sealing Record E Annular space  {] Amandenmant Location of Well
Depth sel ai - Meires Material and type (benlonfle slu Volume Placed In diagram below show distances of wall from road, ot line, and bullding.
ny, haat cement shurry) etc. ) diag
Frem To {eubic metres) Indicate north by arrow.
) | S
15.230 0 Grouted — Bentonite Slurry 42m3 b)i ok R0 | \)\\{\O;ic .
o~ nef
Voo NSO -
! » | " g |
| )
Method of Construction j‘
] Cable Toot Hotary {alr) [0 Diamend D oigging -
] Rotary {conventional) Rl Alr percussion [Tuetting O other §
] Rotary {revarse) [Bering [Z] Orving o i
Water Use .
[ Tomastic [ Industrial £ Pubilz Supply [0 other
[ Stock C3Commerclal Cl Not used Queension v, i
) irigation CIMunicipal [] Cocling & glr canditionlng Audit No. 7 5 8 7 2 7 Date Well 5‘ EREE) N D
Flrial Status of Well 2006 1% 1 2
B Water Supply ] Recharge well O unfinished ] Abandoned, (Other} Was the wel ownar's lﬂfl%nalinn Date Dalvered . yyyy MM DD
[ Observationwell £ Abandaned, Insulfident aupply ] Dewatering - ives [no sona__112.1.7
[] Test Hole {{] Abandoned, poor quatity [ ]Replacementwel |
) Well Contractor/Tachnlician Information ] Ministry Use Ondy
Name o Well Gortracior Well Conractor’s Licence No. | | Data Seurce C"Iaﬁg 5 g
apital Water Supply Litd 1558 ) .
ré{:sln‘éss Address (street name, fdmbdr, Sity elc.) Date Recelved - yyyy M po |Dateof Inspection  yvyy MM - oo i
| Box 400 Stittsville Ontarin K25.1A6 W L [l
Name of Well Technlician (last name, fifst nama} Wall Technlcian's Ucence No. Ra Waell Record Number
Mi1laps en TOOGT
# = YYYY MM DD
2006l 120 7

- - - 7
Minlstry’s Copy Catte foqule ast disponible en frangais




JoHY g4y

Weil Record

Regulation 803 Oniarlo Water Resources Act

- Minlstry of Well Tag Number (Ptace sticker and print number below) \
Or_ltarlo the Environment A035469
Instructions for Completing Form "ﬁ' ﬂa'ﬁqﬁﬁ

page ___ of

For use in the Province of Ontario only. This document is a parmanenieyal document. Please retain for future reforence.

All Seclions must be completed in full to avold delays in processing. Further instructions and explanations are available on the back of this form,

All metre measurements shall be reported to 1/10" of & metre

Please print cleardy in blue or black ink only.

L]
* Questlons regarding completing this application can be directed to the Water Well Help Desk {Toll Free) at 1-888-396-9355.
LJ
L]

Minlstry Use Only

sliLocation (County/DistrictMunicipality) Township

Concession

L Crs Ottawa CArleten Goulbourn 24 4
RR#/Strest Number/Name City/Town/Village Site/Compartment/Block/Tract atc,
L— 83 Oradea Cres. Richmond
GPS Reading NAD Zone Easting Northing Unit Make/Model Mede of Operaticn: Undifferentiated Averaged
ls;3l | 18] 1484226 \ |  |SDO5160 Garmin 8 Difirersjated, speslty
13 | ] 1 1) aren , 50
Log of Ovarburden and Bedrock Materials {see Instructions)
General Colour| ~ Most common material Cther Matarlals General Description _D,:erl;‘hm_%@L
Jzown clay packed 0 3.96
grey clay stones sticky 3,96 |12,49
grey limestone med 12,49 |47.24
grev@white sandstone med hard 47.24 [75.58
Hole Diameter Construction Record Test of Well Yield
Depth Metres [ Diameter [ [ o0 Wwall Depth Matres Pumplng test mathod | Draw Down Recovary
Fram To  [Centimelres dlam Matesial thick . Time|Water Level| Time [Water Level
0 14.32| 22, 75] |[centmetres centimetros From To Submersible |min| Meres | min| Metres
. . ] Pump imazef’ se}] all - |Static 2.18
Caslng {metres) . Lavel .
14.32/ 75.58115.23 @Staal [Fibreglasa z‘{‘rr:ﬂ:'l?n;ateélg 6 1]3.94 | 1 |4.86
i L
Water Record 15,84 E;:::Edcmmm W48 +.45 14 .32 | [Cufation of pumping | 2 .80 2 13,04
gter Buell-l.r%s / Kind of Water [steet []Fioreglass —2_trs +30 min
== Final waler tevelend | 5 [5.33 3 |3.48
LDEJ'IM [ Fresh L3 Sulphur [ Ptastic [ Gonerete of pumplng 7 44
Dglahser' M Dlastenizad AR o a4 5.93 | 4 |3.17
T2 0 - Tirresh [ &ulphy (JSteel [Froregians P Shallow RIDee
" o it [OPtastic [} Gonerate Hecommended pump 6.17 2.97
E Gas  [_ISelty [iMinerals 0 o depth. 30 5 5
Othept —— Gaivan . -{h]e'r.rss
0w E Fresh géufph'ur Screan g‘;:"m""e“&dée]d g"“P 10 ?gg 10 32_3]
Oaas Salty Minsrals] | Outside " (lirasimin 15 |/ . 15 jA.
Cother: — | dam [Jswer [Firegiass|  Siot No. TTowing give ralé - |20 |7. 12 | 20 | 2. 5%
Aftar test of well yield, water was ([ Piastic [JConcrsta {litres/min) 25 [7.19 25 [4.,0]
¥ Clear and sediment Iree Ocalvanized [Wpumping discontin- | ag 17,25 30 |2.40
" ued give reason.
W pthar, specity No Casing or Screen 4 [7.31 a0 [ 2,46
- E[o ale 50 [/ .30 50 |4 44
Chiorinated [RYes [ No 15,93 & | 14,32 | 75.58 60 [7.38 |60 |2.43

Pluaging and Sealing Record B Annularspace [ Abandonment Locatlon of Well
Depih set at - Matres 1and fta sl ] Volume Placed 'n diagram below show distances of well from road, lot line, and bullding.
_._L__.___—Fm To ] ieteri2l and type (bentorita slurry, neat cementsuny) ste. | 10 bt os e moti by o,
14.32 0 | Grouted Bentonite slurry .63m3
I-V[elhod of Construction
[ Cable Foal B Rotary (air} [ piamond O pigging
[} Rotary (convantional) & Alr percussion Jetting O otner
] Rolary {reversa) [CiBoring [] Driving
Water Use
[ Bomestic M| Ind!.tstrlal [] Public Supply Oother
[ Stock [l Commersial [ Mot used . _\
Irrigation Municipal [] Coaling & alr conditioning Audit No, Data Well Completed
Final Status of Well Z 58616 2007 %16
I water Supply ] Recharge well 3 unfinished {0 Abandoned, {Other)| | Was the well owner's information Data Dolivared YYyy MM DD
[ Observation well [] Abandoned, insulficient supply ] D f package dalivered? Yes (JNo 2007 1319
[] Test Hola [ Abandoned, poar quality [ RepTaoement well
) - Well Contractor/Techniclan Informaticn Ministry Use Only

Name of Well Contractor Well Conlractar’s Litenca No. Data Source Coniracter 1 5 5 8

Capital Water Suply Ltd. 1558
[Business Addrass (street nama, numbar, oty 6lz.) . . Date Hecgw 1 Wtui}}w po |Date af Inspection YWY M4 oo

Box 490 Stittsville Ontario K3s 146 [ 1 ' i
MNarme of Well Technlcian (last name, first nams) Well Technician's Ucence No. Hemarks Well Record Mumber

Miller Sgephen

Date Submitiad .
2007 141 %o

Signatur lan/Contractor
Xz L
OGOGE (08/2GAG) A

Ministry's Copy =~ :

Calte formuta est disponible en frangals




FOq 4845
H Ministry of Weill Tag Number {Place sticker and print number below)
Ontal’io th?tén!\}:’i?onment AQ35472 . Well Record

Regulationt 303 Ontaric Water Resources Act

Instructions for Completing Form B Q35472 page___ of

* For use in the Province of Ontario only. This document is a permanent legal document. Please refain for future reference.
* Al Sections must be completed in full te avoid delays in processing. Further instructions and explanations are available cn the back of this form.
® Questions regarding completing this application can ba_directed to the Water Well Help Desk (Toll Free) at 1-888-396-9355.

* All metre measurements shall be reported to 110* of a metre.

* Please piint clearly in blue or black ink only. | Ministry Use Only I

ownship Concession
Ottawa Carleton Goulbourn 24 4
RR#/Straet Number/Name City/Town/Village Slte/Compartment/Bleck/Tract etc.
L- 77 DOradea Cres. Richmond
GPS Reading NAD Zone  Easting Narthing Unit Make/Model { Mode of Operatlon: [7) Undiferentated 3] Averaged
lsal (18] 34332, | 5005240, , | Garmin {7 Difrsntitad, pocty
Log of Overburden and Bedrock Materials (see instructions)

Ganeral Calour Most comman material Other Materlals Generel Descriplion De[z‘['; M_Fé'es
brown clay packed 0 3.65
_arey clay stones 3.65 [13.41
grey limestone med / hard 13,41 [48.76
gréy& white sndstone %8.76  {60,34

Hole Diameter Construction Record Test of Well Yleld
Depth Metres | Dianeter 1| ;e wall Depth Metres Pumping test method | Draw Down Recovary
From To G diam Material thickness N Time|water Lave! Tima|Water Levsl
centimetres centimetres From Te Submersible |min| Metes | min| Metrs
0 14,83 122,75 Fump Imﬂ? s?iﬂ Istmic
14.9360.34 | 15.39 Casing {metres) %2 « Level| 2. 51
s . ) Pumping rate - 1(4.32 | 1 5.02
Steal [ |Fibreglass " . .
15. 56| CrweOomen | 45 | + 65 | 14,93 [[oed 5.6
Water Record ) [Jeatvanized ' ) ' Duretion of pumplng | 3 | 5,23 2]3.90
e e/ Kind of Water [IStest [_]Fbregiass Firal v:]:ejla?zal grr:’in 3 |9.82 | 3 | 3.547
BA.GT [1Fesh [ Suphur [#laste "] Concrata of pumping 7 : *
Salty * [] Minerals| : melres
%g;sen a v, Lm g:arvlamzé'd g:gamandeu oump| 4 6,22 | 4 13.24
............... teel Fibreglass r
Fresh (] Sulphur _D%LMP
Imﬁl‘sm ES:W EMInF;raIS [JPlastic| JConcrels dﬁec?lmlgaorld4 urp | 5 [6.48 5 5,00
Oother e [MNtalvanized epth. LY . -
L Im  OFresh Cl&uiphor Screen Fle;commendﬂd‘{ump 19 [7.04 149 2.95
Oeas  Dlsaty [Ivnemis| I ouside [ysiest [rregisss|  siotno B e 15 [7-22 15 2.90
Clothet —— diam Prastis [Cone - liflowinggiverate - [ 2g | /.20 20 £.86
Afler test of well yield, water was [ Ptastic [ ]Goncrst {litres/min) 25 [7.35 |25 .84
B Glear and sediment frae + |Oeavanized [T pumping disconti- | ag [ 7,40 | 80 .83
ued, give feason.
Cother, specify | No Casing or Screen 40 [7.44 a0 2.79
50 |7.48 [50P,75
i Open hol
Chiofnated (ves  [Ino | |35,39 Blopentais | 14.03] 60.3 60 |7.40 |60 0,71
Flugging and Sealing Record D& Annularspace [ Abandonment Location of Well
g_egF rgwm selat- M.Ix_ao."e 8 |Matesial and type (bentorntie siurry, neet coment slurey) gic. \{g&!éﬂﬂmlzla[;:? :: ;ﬁ;anmo rt;ﬂelg;*r\.l as?rrtg{‘v:.distannes of well from road, lot line, and building
14.93] 0 Goouted Bentonite slurry .63m3 e —— -—-brL*
| L‘I_t— ;
€32
|
111
;e |
e O
()
Method of Construction Loy
[] Cabla Tow B Rotary fain) [ Diamend [ Digging ¥
] Rotary (convantional) [ Alr parcusston Osetting O otner s\
] Rotasy (raverse) [TBoring [ Criving Q
Water Use )
Domastic [ Industrial ] Fublic Supply [J omer
‘Stack []Commerctal [ Not used —————— ’ Queensten
] Irrigation [] Muniipal [ Cooling & alr conditioning "Audit No. Tata Well Gomplsted on
Final Statos of Well Z 58615 %007 '8 1%
FE Water Supply ] Recharge well ] unfinished [ Abandoned, {Other) | | Was the weli owner’s Information Date Dellvered YYY MM )
] Observation well {7 Abandoned, insufficiant supply 8 Dewatering package deliverad? Yes [(JNo 2007 319
Test Hole [] Abandoned, poor quality Replacement well
Well Contractor/Technliclan Information Ministry Use Only
MName of Wall Contractor Well Contractor's Licence No. Data Source Contractor 5 5 8
Capital Water Supply Ltd. 1558
|Business Address {sireel name, number, cily #ic.) . Dale Reogjth ‘]y{iyyzgn?m oo (Dateoflnspection yyvy mv Do
Box 490 Stittsville Ontarie X285 146 [ L
‘Well Techniclan's Licence No. Remarks Well Record Number
TOO97
Date Submitted " MM DO
2007 "3 0

M!nistry’sc_opy - .- o - Cetefo«pu.'s ast dispanitle en frangais



Ontario

Instructions for Completing Form
-

L BN

Ministry of
the Environment

Please print clearly in blue or black ink only.

70345370

Well Tag Numbaer {Place siicker and print rasmbor balow}

i A 041987

Well Record

Regulation 903 Ontarlo Waier Resources Act

page __ of ____

For use in the Province of Ontario only, This documant Is a parmanent legal document, Please retain for future referance.
All Sections must be completed in full 1o avaid delays in processing. Further Instructions and explanations are available on the back of this fotm.
Questions regarding completing this applicatien can be directed to th

e Water Well Help Desk (Toll Free) at 1-888-396-9355.
All metre measurements shail be reported to 1/10" of a metre.

Ministry Use Only

Well Owner's Informatlon and

' Ottawa-Car ____Goulbourn 24 4

RAR#/Street Number/Name ) City/Town/illage Site/Compariment/Block/Tract stc.

Lot 8 i rdens Richmond
GPS Reading NAD Zone Eastirig Northing Unit Maka/Mode! Mode of Cpetatlon: [ Una Averaged
8 in [] Differentiated, specity

Log of Overburden and Bedrock Materlals (see instructions)

General Colour| ~ Most common materlat Other Matarials General Description [?rg‘:‘n "'EI?("""S
Brown Clay 0 3.65
Gray Clay Stones 3,65 12.80
Gray Limestone 12.80 1 51.20

andston 51.20 75 ';8_
al
Hole Diametsr Construction Record Test of Weil Yield
Dopth _ Motres | Diameter | | 0 wall Depth Metres | | Pumping test method |_Draw Down | Recavery
From To  (Centimetres| | gim Material thiek Tirre[Water Laval] Time|Watar Level
. centimetres cantimetros From To submersible |min) Mares | min| Matres
0 14,62 22,75 — Pump intake sat at- |Staic] 5 a8
asing metres] Lovel) 2,
4.62175.58 [15.07 Purnping e 1 Tk
15.86| 0" Dopeloss b 5] 14062 || iesmni7a. g 4.17 24
s crate hd
Water Record [DJGananized Duratl:n of pumplng. 2 (4 72 2 n7
e e Kind of Water Cjstesl [rbrogiass e = Is +30—| n:n
z Final water level an 3 |g a9 3 ls ag
T5 [dFresh [JSulphur [[JPhastic[ ] Gonerete of pumpings 62 Cax'T= e
S, iosy [lhmerss [JGahrizs Facommandad pump |3 2

DJother, " b [J5teal [ IFibregiass LCON 564 208

Ltm [QFresh []Suphur __Duc%me_ep

Oaas [Jsaty [miverals [[Piastio "] Concrete Recommended pump | 5 [« qno 5 b pa

| O other: [TGahvanized depih2y RS meires
L_! m ]jF;as'h : D éul'phl-r Screen :’(n?:ommsnded e | 10 (g 77 | 10 70
I ineral R 15 i5
%g?hser: %D saty lMineras O;I:Ir:e [3steel [JFbregiass|  Siot No. I flowing gweirrgle- 20 : 2? 20 Z 2#
- [ Piastia [ Jconcrele >4 +

[After test of well yiald, water was (Jitres/min) By on 1281, g

ff Clear and sadiment free [loedvarized T'FE‘?—"US%U,E g Gscontm [ 50 [ 2720 | a0 (2720

] Other, specity No Casing or Screen " ' 40 E:i’.’: 40 5:3’5

y S0 05 [ 501 52

Chiarinated [@Yes [ONo i5.07 $dopen rale | 14,62 | 75.58 50 g‘ o o0 b oe

Plugging and Seallng Record @ Annular space [] Abandonment Location of Well
Sepih - FAatarial Vi Placed diag | how distal f well from road, lot ling, and building.

-—‘39——-——F":"_ﬂ“""’t o Ml?;m ard typa (bentonite slurry, neat cament skirry] etc. (gu‘éi"éameﬁes) ::d i::an:m:: :: :;v :rm x istances o rom ot lin ng

14,62 | 0 Grouted—Bentoint Slurry H66m3 [} VT == :

J 1ok %)
,é A
Method of Construction . é .

[ Catta Tecol B4 Rotary {aln) ] Dlamond Coigging 6'3 *\f\p) ~

] Rotary {conventional) B Air parcussion {uetting TJother e &’..‘“b

] Rotary {raverss) []Borng [] Driving bwb

Water Use

Domesiic ] Industrial [] Putlic Supply [J Other Y \n\r\(w{‘ pc

Stack {CJCommarcial [ peot used

irrigation [IMunicipa)” [] Cocling & air congitioning ‘Audit Na, z 5 8 7 1 O Date Wall Completed v

Final Status of Wall - — dZO‘ﬁ\g [11 | %D
= P ; ate Delivere Yy MM
- EWatar Supply [ J Recharge well 1] Unfinished ] Abandoned, {Other)] | Wes the wgll owner's information

] Cbservationwall [[] Abandoned, Insufficient supply [ ] Dewatering packags delivered? bdlves [1No 200‘% | 11 | '6,

ifest Hole [] Abandoned, poor quallly [] Replacernent well . -

Well Contractor/Techniclan Irformation L Minlstry ‘é:’ Only
Nama of Well Conlractor Wall Contraciors Uence No, | | Daia Souirce nglmas 5 8
ter Supply Lid 1558
EBusiness Address (street name, number, city etc)) . Date Recelved  yyvy MDD Data of Inspection vyyy MM Do
. JAN 257007 | Ll
Well Technician's Licence No. fAemarks Well Record Number

; - Brefhen T0097

Signa chajean/Contractor Date Subrmitied vy W o
= ‘\ 20000 1] 1o Cette fe i est dispanibl frangais
Nl - a en fran,

D508E N Ministry’s Gopy afte formule est dispon e




I structlons for
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Ministry of
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35391

4035391

Complating Form

. : Reestt

Please print ¢learly In blue or black ink only.

For use in the Province of Ontarlo only. This document Is a permanent legal document. Pleasq
All Sections must be completed in full to avoid delays in processing. Further Instructions and exj
Queslions regarding completing this application can be directed to the Water Well Management
All metre measurements shall be reported to 1/10™ of a metre.

. ISR EHIY

o . Well Record

Rngulan'on 903 Onfarlu Water Resources Act
) i' page ___ of

retaln for future referell\ce

zhations are available orJ the back ofthls form )

Coordinator at 416-235-6203.

Minlstry Use Only

lon of Well Information | MO CON Lar [ ]
. Goulbourn 24/25
RR#/Street Number/MName *} Glty/Town/Village Sita/Compariment/Block/Tract etc.
: : Richmond :
.G 'S Raading I | I:'!one Easting . ’ Northing, ° Uit Make/Model Mode of Qparation: [] Undiffarentialed D Avaraged
813 1 in <[] Dt J, gpeclfy g
ng of Ovarburdan and Bedrock Materials (see instructions}) K
eneral Colour]  Most common material Other Malsrials General Dedcription ;_l'.!_Femh__Mai&
- 2 mom To
L own. Clay. - . 0 ‘ 3.65
;!‘_ il ,.,‘..-‘.‘G].ny_-«‘i"--*“'--“ fd . 3.65 12,19
Cray | Sand & Gravel . 112,19 | 12.80
]
Cray i Limestons 12,80 | 4R.76
Giay & Wh one 48,76 | G7.96
P
'
Hole Diamater . CGn:Iruc'tl'on Racard Test of Wal| Yisld -
Depth  Metres | Dlamater |1 o0 | - ol el Dopth - Matres Pumping fest mathod norav\: ax\:n L Ra&m:rrymel )
Frem Ta Cantimstres d ateria thlckn s |Waker Levall Tima [Wal
wld.]a"l . mnﬁm:;:s From To sbmersible frun| Moies |min| Mol
0- 14, .02 (22,75 o Pump intake sefal - [Static| 26
: :asing tres 95 Level| &e
4,02 167.96 115,07 — Pumping raie- 11 1 i
15,8680 O ga™ |4 45| 14.02 ||@eomm 54,6 Pr0 14.61
] _ [Opraste[Jconcrete |
y Waler Record {Gahanizad ?im"‘:‘ ofpumping | 2 | 4,301 2 112,09
" + B
ga Viftag  Kind of Water (DSteal [JFibregloss Fira]_w:er Tavel e::n - -
[} Frash []Sufphur [JPiastic["] Corcrate of pumping. g 3.1 13 10'09‘
?‘ [Osaity [sinerals [catvanized 1 Sk - .
other e rERTEE ool gﬁg"mme"de‘j mmpl o4 | §. 87| 4 | 8.63
' I'm ClFresh []Suphur [J%teel [JFroregless o ﬂsnmrg:drﬁnaep .
Gas  L[lsaly []Minersls [Jrisste[]Concrece |~ - Rommandsg PumP | 5 B.74 151 7.28)
Ohers — [ 1Ganvanized s 3. bTvetres| -~ | ‘
m  [JFresh []Sulphur |- ___ Screen :‘;“”“""’“d“’ pump| 40 [11,87 |10 3.78
gus [saty [Minerals Ouside |"geq [Jromglass| ot . Tw&%@g e 16 (13,95 [ 15| 2,51
L [ Plastie [JConcrete : . L2500 1201 2,45
r test of wel! yield, water was . 4 {litres/min) 2516.18 | 25 3
Clear end sediment free [Doawaiized . I gumplng diséantin- | 3p- 16,93 | 30 -
; usfi, giva raason. =
[ ] Other, spacity No cnrng or Screen : o L %7 ge [ 40 o 99
: SOT17.45 (50 [ 2.37
[ronates Pves Civo || 15,07 E"P‘"““‘“ % (.02 | 67,98 B R
) B Plugging and Soating Rll:ol'd ™ A.nnularspane T Abandonment " Locatlen of Well " " T '
T seiat- Mebes [y, oo — —Volume Fiaced o f Fline, ing.
i Fmrnse 'Fo 3 and type {b slurry, neateememﬂuny)e_ln. j (34 gl: melz.‘ras) mu;ghm:]no‘t:helg\;'v :22: istances of well fmrn ro%d.ila line, -anﬂ bufiding.
114.02| 0 Brouted - Bentonite Slurry . . .42e3 | - Gicection. : )
. R NN
1 o IQ—:‘O‘&bofé
Method of Construction -__ \r——"’-—?‘-r/—-
[£] Cabie Tool K Rotary (sir} L] Diamand ] Digging o A
| Rotary {conventional) PR Akr parcussion [ detting . [ other | " 5k
[L] Rotary {reverse) [CBering [ Driving 1 ! | INPR /\
| Water Use Q,! i
Demestic (industrial [ Pubic: Supp&y [ other | Lok T8 |
[] Stock []Commercial . [ Nofused.., -
|0 Imigation ] E]Cooﬂng&a ¢onditioning AuditNo, | g ’ Date Well Complated
1 Finai Status of Wall. ' Z 4!)982 ‘ 2ww[nﬁ 5W QDD
Waier Supply . [ Recharge well - T[] Unfinished - ~[_] Abandoned, (Other)| [Was the wall ownerk information_- ~DaleDeliered — wyy  fw oo,
(3 Obssrvation well ) Abandoned, insufficlent sipply  ©) Dawiteing’ . b : AL L d7 - Ve [Me| - "7 apar-16- 119
Test Hole [[] Abandoned, paor quality Raplac&mnnlwsll > i 1
Well Gontractor/Techniclan Information ] . Minlstry Use Only-
ame of Well Contracior ‘ elFConwactors Ticence No, | | Data Solrce C°""“’°‘9’1 5 5 8
Capiteal Water Sypply Ltd, 1558 ) N
Business Address (street name, number, city gtc.) DaLeFlacatvsd 1 Y‘i zﬂﬁﬁ bp [Pateof Inspmlion YYYY MM DD
Bo 90 : Oy | [
. [ Bre uf wWell Tachnidayst name, ﬂrst mm‘) Wall Tachnician’s Licence No. Rsmm . Well Recodd Numbar
1 A i
Si gl Contractor gos En.bmlhedww T
; ; 2006 16 | :
o~ ‘Conuacmrscupy (] Mlnls'try‘s Copy [ Well Owner's Copy [] ‘Celts formule est disponible en frangals -
T7 T i | T 1 ! b “
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Please print clearly in blue or black ink only.

- AD41808

| Wall Tag Nurn‘ber (Phoesl}ckurmdpﬁnlrlmberbebw)

A 041898

For use in the Province of Ontarlo only. This document is a permanent legal document. Please retain for future reference.
All Sections must be completed in full toavold delays in processing. Further Instructions and explanations are avallable on the back of this form.
Questions regarding completing this appllcatlon can be directed to the Water Well Management Coordinator.at 416-235- 6203
All mefre measurements shall be reported to 1/10™ of a metre,

1536630

Well Record

page

Regulation 903 Oritario. Water Resources Act

of

Ministry Use Only

Well Owner's Information an

Ottawe Carleton

tion of Well i

MUN |

Goulbourn

24/25

" RR#Street Number/Name
L~82 Iings Grant Garden

City/Town/Villaga

Richmond Rd.

| Site/Compariment/Block/Tract ate,

Wall Technician's Licence No.
: TO097

‘Ramarks

'Vell Record Numbar .

GPS Reading N ~_ Narhing . | Unit Make/Madet Mode of Operation: [ ] Undifferentiated S Averaged
‘ |8|§J__ILB_! &3425& (| [ -5005177 | | Garmin [] pin spacity
Log of Overburden and Bedrock Materlals {see instructions)
General Colour]  Most commeon matarial Other Materials General Dascription W.Q_;rgl%%tﬁ%!cl’_r“_
Brown clay packed Q 3.65
grey clay - 3.65 13.41
grey limestone badly broken & layered 13,41 |14.62
grey limestone i 14.62 148,76
grey & vhite sandatone 48,76 |75.58
Hols Diameter Construction Record Test of Well Yield
Depth Matres | Diameter Inslda' ' Wall Depth Matres Pumplng test mathqd . Draw Down Recovery
From Ta  Cenlmelres| | 4 Material- - - thickn Time|Water Level Time{Waler Lovel
1 wm;fl::ua mn?im:tsr:s From | To Submersible | min| Moes | min| Metres
1] 5.23 22715 Pumg In - [Static
. Casing rnelres)Eg! 5?3' Level 2.07
15,2375,58 | 15,39 — 1[Pumiping rate~ =~ 1 [B.3& 1-[36.50.
A s aae - 3{Stenl - [ ]Fibtaglass (itresimin 6™ |
DPlasﬂci:'can:mo .
Water Record 15 . 86| Dcananzed 48 4,45 1%.23 %mtlon of pugﬁng 2 [PeYL FREER A
i M':e'm /" King of Walar i [iSteal [ JFibregiass * * * ——hme
Final watsr lavel end 3 |1« 2% 2 |J0.9%]
[]#resh I:I Sulphur [ Flastic[ 7] Contrete of wpg&
Ga, Ef ﬂinerals [Jeatvanized ' . malros — — -
[ Otherll 5 gemmmenu'ad pump | 4 [PeY 4 | £Pe4T
............... [[]Steel Flbraglass hshallnw Stboos
Iﬁéjasm . % ;:;h gf:ip:;{s DPI&BMDCQH&_EI; Reco pump{ 5 [Fe%2 5 |[&fv2Y
Oother —0 [JGakvanized dep . metres N
L=~ m . [:‘ F}es'h B ljéufphllr - Screen rate zge?ad pump [ g i-:- ;g 10 ;Ui.:u
Jeas [Clsaty [Minerals| [ Outside Tt {itreafmin) - 16 [oo i | 15 Fo=n?
[] Cther: diam DS:!L risagiass|  Slot No. Ihowing giverata - | 2p [&Vede | 2p U F%
After tast of well yiekl, water was o N .D A e {litras/min}) 25 (€342 | 25 [ 1«15
[ Clear and sediment free [ealvanized” .~ . W pimplog dscontne| 30 (2540 [ 50 8+ 1%
[ Cther, specify - No.Casing or Screan g 40 (& FL T 40 e i
TGS 50 j93+30 | 50 |30
Chlarinated Pfves  [INo 15.39 PRopen hole - |15 23 | 75 58 60 |30 7F | 60 | Seibl
Plugging and Sealing Record _& Annular space [ | Abandomment Location of Well
Ei@m msei - MTges Meteal and typa (bantordla slury, neat cament skiry) ete. \E'giulél;genzaﬁd ::;g;::mlg;v ashr[:ww ﬂs;anc% cf well from road, lotline, and building.
15,23 © Grou Bentonite Slurry ;43m3 | \
. _ I |
| l
Drodeo Cres
Method of Construction - x
(] Cable Tool Rotary {air} ) [ Dlamond [ oigglng j-
] Rotary (canvantional) Alr percussion [ Jettin O other
] Rotary {reverss) Boring C1Ddiviag. —g
WaterUse _ ..~ > . ’I
Domestic [Jindustrial O Publ[q'Si:pply 1 other Ao, ;
] Stack []Commercial L] Not cisad N Queensier a—
] Irrigation [IMuniclpal , ‘[ Cooling a-air condmanlng AUt NO, o - . - |Dete Well Completad
- lg Final Status oleli il - N Z 47008 ) TfM | g
P water supely DRlearnawaH Cuntnisfied - [ Abandoned; {Other}|" [Was the wel owner's“ln%sﬂon’ sation - |Dain Devered_  vyvy M
"Il Observationweli [] Abandonsd, nsiMmalert suwly ‘Cloewatepg ~ - = = | {packege deivered?  ¢¥¥es [Mo| -y - - 20067 7 i[b
Test Hols [] Abandoned, poor quality [ Reg nt well . G - :
Wall Contractor/Techniclan Informaticn MinistryUss Only - :
Name of Well Contracior : twml Confractors Licence No. Data Source ' Contractor 1
Capital Vater Supply Ltd: 1558 L _ _ 558
Business Addrass. (siraet name, numbar, city etc.) . : DaleRecaived yyyy wm  pp (Dateoflnspection wyyy  ww oo
Box 490 Stittsville . Ontario xzs 146 MG | e
Name of Well Technician {last name, first name) -

Coll

e formule est disponible en frangals




- (® Ontario

Instructions for Compleling Form
* For use in the Proving

L]
.
* All metre measuremefts shall be reported to 1/10% of a metre.
* Please print clearly in b

N e
Mln'lsltry of mcll Tag Humblrkﬁmsﬁdcwmhpﬁ:ﬂnqpburﬁew R
the Environment A041992
A 041892

153€6% 20
" Well Record

Regulation 803 Ontario Water Resources Act

page ____ of __

" g of Ontario only. Thls document is a permanent legal document. Please retain for l‘uture raferenca
All Sections must be cpmpleted in full to avoid delays in'processing.

Further instructions and explanations are available on the back of this form.
Questions regarding eqmpleting this application tan be directed to the Water Wall Management Coordinator at 416-235-6203.

lue: or black Ink enly.

Minlstry Use Only . |

Well Owner's Informatlol and Location of Wall Infor

. Ottawe CArletdn.

RR#/Street Number/Namea

5 grant Gardens

G
IyiTowl

ra
lage

24 &
Site/ComparimanyBlock/Tract etc, .

Lot 85 Kin ic %
GPS Reading NAD  Zone  Eastil _ Northiny .. | Unit Makp/Model Mode of Operation: [T] Undifferentiated Averaged
8)3 | 434206, | |5Q031581 ; | |ga nin [ Diforaniated. specty

Log of Overburden and

edrock Materials (see instructions)

General Cofour|  Most commah material Other Materiats General Description l—-—P—DF"m:‘_' —LL—MTEG'“
Brown clay atones 3 0 3.65
grey clay 3.65 |11.8pg
grey limestone 11,88 |42.66
grey & white @& 42.66 75,58
Hale Diameter Construction Record . Test of Well Yield
Depih Melres | Diamater Inside Votoril wall Depth’~ Melres Pumping test rr!glhod = Draw Down e RBV{;UV‘:I‘YLG !
From To  [Centimetrey| | g atoria thickness ; Nater Level| Time Water Leva
sentimetros cantimeatres From' To Submersible | min| Meres | min| Metres
Q [13.71(22.7 o Pump int?gs?it- Stati - 86
. asing {matres) Level| 2,
13.71| 75.58 15.23 K [Steet [ Fibreglass Fumping s 6 | .00 | + 19,92
15686/ pisic[Jcancata | +48 +.45 | 13,71 [[{esmin
Water Record E]G:.;ngd e Duration of pumplng | 2 (6,46 | 2z [7.90
er —* _ hrs+ min
at . Malres /Kind of Wates Dsm’_ Llbregtass Final water tevelend { 3 [7,.62 3 647
T3 I8 [fresn []Sulphur [rtastic ] Conereta of pumping 13 A7
CJgas  [lsaty [Minerais [Gatvanizad _ et S5
L other: T [Z]8teel [JFibreglass i&’Pa PP 14 - 4 :
........... ED N Shalow I Do
e " E;r:ks § %s'llilr?:::irs\ [ JPtastie ] Concrete Reoornlatald wrp | 5 [9.20 |5 L.B6
Do?hser ._ﬁ_i__u_ [OGalvankzed daplh, o eres]
1__Im Cirresh []8ulphur Scresn 'r‘:?:?"ég"ﬁ"mp 19 lg.gg 10 g;
Sall Mi 1sid i ErdsTr .
E gafer: M___ﬁ_.- O:iame [[JStesl []Fregiess|  Siot No. Ifflowing give rate - | 2 2,68 20 3:99
| After test of well yield, water was B::i:zg:nnmm . (liilrest.;;r'l_'.il'l)tI 25 ]L% ,gg 25 45
Ciear and sediment free . pumping discontin- | 30 T3 | 30 B.
- Ed, give reason.
] Other, specify - .- No Casing or Screer] vec. g 40 g.zg 40 3.2{
— ; 5013, 50 B, 43
Chigrnatad Klves [Ino || [15+23 topnte < * | 13,71 |75.58 e R
. -Plugglnﬁ and Spaling Record l Annuiar space L) Abanfionment Location of Waell .
Dfls:pth set at-M::ee Material and tpa (bantonite siumy, neat cement slury) elc, \(fca:;t:)r!gem mt)i - 1|: ddi::gl;smlz;v ::::: distances of well from road, lot line, and building.
om _ - - 3
13.71] © | Grouted Bentonite Slurry |
N N
- 5
\L‘ > j
I’
Method of Construction QDCO{‘ T o+
[ Cable Tool KiRotary {air) [ Diamand O oiging dipp c
[ Rotary {conventional)  §] Alr pecussion [T detting O other o
] Rotary (reverse) [IBoring [ briving %,
Water Use
Domestic [Jindustdal [[] Public Supply [ other 0
Stack OJcommisrcial [ Hotused
E Irrigation [Imunicipat [] Coollng & air condilioning Auit No, 7 4 7 0 7 8 Bate Wel Cumplgt&\r fn
k] Final Stalus of Well - Demm?. 5| 4§ -
} : Information ale WYY - MM D
Water Supply [ ] Recharge vell [J unfinished _|:| Abandoned. (Othar} | - | Was the well ownar's . -
" {] obssnvation wall DAbandmmmnsumcienlsupply Clo ing R - - | | package deiversd? - -"“ [ne 2006 1916
] Test Hole ["1 Abandoned, poor quality Replacemant well
Wall Contractor/Technlclan Information : ‘ Ministry lé:: VK:Q‘I}:
Name ef Wall Contractor Well Goniractors Licepics NG.- | | Data Source k 1 5 5 8
Capital Water Sﬂ.ﬂl&! Ltd. 1558 _ — :
Business Address (strest nama, number, Gty etc.) A Dﬂlﬂ“'ﬁvd 1 Yr‘(zpq! | oo |Date of tnspection  yyvy | L] | oo
Box 490 Stittsville Ontarioc K25 1A6 )
Name of Weil Technician (las! namelfirst name) Well Tschnlclan s Licehoe No.' | [Remarks Wall Record Numbar
P . DatsSubnmd ;
‘ X 20067 | ¥, ¥ :
& ] Celte-formule est gisponible en frangais

“oseeE 05153)

Contracter's Copy [[] Minisiry's Copy []

[Well Owner's Copy ]




. 'all Taa Numbar (Place ficker and priml number 'l
Ontario |y el o 2041 e Well Record

994 Regufation 903. Ontan'o Water Resaiurces Act

Instructions for Completing Form A041994 l . ] page___ of __

* For use in the Provinep of Ontario only. This documantis a permahent lgal document. Please ratain for fufure reference.
* Al Sections must be completed In full to avold delays in processing Further instructions and explanations are avallable on the back of this form.
* Questions regarding completing this application can be directed to the Waler Well Management Coordinator at 416-235-6203,

*  All moetre measuramt;rts shall be reported to 1/10™ of a.metre.

Piease print clearly in bHue or black ink only. _ : Ministry Use Only
Well Owner's Informatioh and Location of Well information MON | CON -] Lot
ttawa Carleton . : oculbourn 24 &
RR#/Street Number/Name ] . W CilyTown/Vlllage . Site/Compartiment/Block/Tract atc.
& SLo; 79 Xings grapt n . R1chmond =
GPS Reading | NAD Zpne  Eastiny North . it Makp/Model Wods of Operation: ] Undifferentiated Aversged
lsisl 1B (434587 | |'300%216" | |garain [ e, ety
Log of Overburden and Bedrock Materials {see [nstructions) :
General Colour Most common materiad Other Materials ' Gereral Description Papth Melres
From i )
brown clay ; packed 0 3.65
_grey clay ' 3.65 [10.66
grey clay stones ‘ loosge 830666 (13,71
grey limestong mad 13.71 45,10
grey &white sandsthne . hard 45,10 75,58
Hole Dlameter Construction Recorg . Test of Well Yield
Pepth Metres | Dlamater|| | \ocide | - ) Wall Depth Metres Pumping test method | Draw Down Recovery
From To Centimetre: diam . Material * thickness Time[Water Level| Tima|Water Level
centimer centimatras From- To Submersible |min| Metes | min| Metres
0 15,23 ;22,75 Pamp Intalgésiﬁ- Statlc
15.23 | 75.5815.23 Casing (moves) 3047 liovail 4065
= : . f)steel | |Floraglass : ﬁaiﬂéﬂ?nﬁmﬁ?; 6 |- 6,02 11 #.77
15,86 |Ortastic[concrete | 48 +.45 15,23 -
Water Regord Dcalvanized D“’gl‘:‘ 019"“"91“9 ) 2 16.29 2 .77
atiﬁ%n‘trgs 7 Kind of Watar [steel [ JFibregless|” Finat w:er Tevel T 6,37 75
. 3 . 3 P
%.‘ng CIFresh [ Sulphur [JPiastic ] Concrala . of pumping g. 1:%:5
I -1 ([
0 gfhser: E’i‘el o B [Joalvanized Retéommended pump | 4 |[0.37 1 4 PefL
""""""" [ISteel [JFivregtass [ Shallow ] Ceepl
}E|_Gjasm E;r:“syh ES(_lehur [JPtastc [ Concrats Recomganﬁediump 5 |9.37 5 6,70
[Clother: [)Gatvanized depth. 30 4 Fgires
1 m E' Fresh E;u.},..'u. ! Screen Recompandss pump | 10 ggit 10 5.23
e Sal Mi Quisid g " (litrasimin) 15 |0« 15 Pre
O Ozfar. __..it_y_.___w_ :i:ms [:|Sleei. Dﬁbregla!a Slat No. fflowir:g give Ir:-lle - T2 16.1I5 20 &.69
[Aftar Lest of well yield, water was [ Plasti [ jConcrete ‘ (rt:es.'min] 25 |6.15 | 25 .09
] Clear and sediment free [JGavantzed ng disconin- | 30 [B.19 0 F.09
uad g va masnn.
| [ Cther, specify No Caslng or Screey ] 40 [6.17 |40 p.68
- . 50 |[6.17 |50 .69
Chlorinated K]ves [ JNo 15.0% Ropenhcle I | %5.23 | 75.58 . 50 |0.17 |60 .09
Plugging and Seating Record W) Anndlar dpace [ Abar;onman‘t 1 B ) " Locatlon of Well -
Dej 1 al - Mebe: N L |- voiume Hlaced In diagram below show distances of well fram road, lot line, and building.
C m:e al Teo 3 Inatorial and thpe {bentonlte slurry, neat cement sluny) elc. |’ teuble mplres) _| {:ncicatn rortn by arrow. \.\Lﬂ\e_u @
15,23] 0 | Groutef Bentonite Slurry - 63m3 '
i
— Y RS j
Method of Construction ™) Q\““Q:' v
] Cable Tool RiRotany (air} [ Diamond O Dlﬁglnu . 3 o
[ Rotary (conventional} ] Alr pefcussion [ Jating . Octer Q,COJ‘ P
[ Rotary (raverse) Oeoring [ Criving ok 19 o-"b.
Water Use s —_— - &
K} Comestic [ ]industffal [J Public Supply ',. B {oger
[ Steck [JCommercial B Notused - R Iaied
[ trrigation ivunicipal Cooling & alr condilioning Audit No. ’ al mp!
Fina! Status of Wall Z 47072 S I Uﬂ ]'io
iR} Water Supply L] Recherga el _Ounfinished - [J Abandoned, (Qthey) Was the well owner’s infornation _ - - w16 Delivera YYVY M
" | ) observation wall ] Aiandaned, insufficient supply * ] Dewateri x 1| | package deliered? e Bl .g_ooéa 19 7
[ Test Hole {T] Abandonad, poor quality [ Repl nt wall .
Well Cafitractor/Techniclan Information. .- : Minlstry Uso Only. i
Name of Well Contractor K Well Gantractor's Licefica No., Data Source ] Conlractor - . 1 5 5 8
Capital Water Supply Ltd. 1558 :
Business Agddress (sirest name, numer, city sic.} - ) Daleﬂwwl 'f”?ﬁ EM oo |Dateollnspeclion vwyy  wa Do
Box 490 Stitteville Ontario K25 1A6 T25p T
Name of Wall Techniclan (last name]first name} Wall Technici:n's Licancs Na, Wmﬁs? Zmlﬁ Well Record Number
Miller Stephen 10097 : .
Signatur nig ontractor | - Dale Subrnitied
I { 205 (¥ 2 :
os06c (eita) 77 “+ Contractor's Copy [ MInIstry‘s Copy (J [Well Owner's Copy [ Calte farmule est disponible en frangals
T




5.3 P12
Well Record

Regulation 903 Ontarlo Water Resources Act

Well Tag Number (Place sticker and print number below)

A 025593
A025593

Ministry of
the Environment

®) C

Instructions for Completing Form

For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203.

All metre measurements shall be reported to 1/10™ of a metre.
Pleasg print clearly in blue or black ink only.

Well Owner’s Information and Location of Well Information

)ntario

pm—

page ___ of

Ministry Use Only
Jeon T[T TITTT o[ []]

l

I T u |
RR#/Street Number/Name City/Town/Village Site/Compartment/Block/Tract etc.

23 King Street

Richmond
Unit Make/Model

GPS Reading |NAD | Zone  Easting Northing Mode of Operation: | ] Undifferentiated e~
813 [ ] it spacify I,

Log of Oyerburden and Bedrock Materials (see instructions) !

General Colour|  Most common material | Other Materials General Description D;[&":] M_i?;"’ﬁ
Brown _Clay Stones 0 2.43
Gray Clay 2.43 7.31
Gray limestone | .31 48,76
Gray & White — Sandstene 48,76+ 70,10

Hole Diameter Construction Record Test of Well Yield
Depth | Metres | Diameter | [ | 100 Mteria [ wal Depth Metres Pumping test method - Drn::aDwm:n = Re&o;ﬂer{ _
From To [Centimetres diam ateria thickness bl ime| evell Time r
centimelres centimetres From To submersible |min| Mates | min| Metes
0 8.22 22,75 | Pump intake set at- |Static
8,22(70,10 | 15,23 Gaslry (netes)_30.47 Love1.92
. . ‘- Pumping rate - 1 2.94 1 1 2.87
= Fib N
158620 Tl gg [+ .76 8.22 ||(wesinn) 54,6 .
| as! oncrete =
Water Record [JGavanized 0“’“"‘:‘" oipumping. 2| 32702 2.63
ater found ind 2 nrs min)
ot Melrgs 7" Vo cllluim [lswet [ JFregians Finalwaterlevelend | 3 | 2 29| 3 T
[ Fresh []Sulphur | Plastic [ ] Concrete of pumping > -
] [ Mineral P o
] Stver Clagy: oy Lol Recommendedpump | 4 | 3 29| 4 | 2 46
- -] . 0 . W .ph' DS!GE! [JFibregiass type. Shallow [{Doe;
m | L] Fres Sulphur )
[Jeas | Clsaly []Minerals [[JPiastic[] Concrete dmm"’““d pmp( 5 | g g4 5 2,41
[ . " O [Cjcalvanized opth. 30) , hetres
U Um | DiFresh [Jsulphur Screen f;:omm:;:d PP 10 | 3 g6 10 | 2 27
Oa [salty [ |Minerals| | Outside ; i ﬁ in) 15 7 71115 2.19
O Otﬂr?er:  — ! :L;iam g:::a:ic[jﬂbregla: 7%5“! Na. IFfiowing giverate- | 20 ; = v6 | 20 n1e
After test of well yield, water was EG: Ed (litres/min) 2| 3.80 5] 212
Clear and sediment free syl Ir Rl B discontin- 130 | 3°g3/30 | 3 1]
[] Cther, gpecify No Casing or Screen 40| 3 97|40 2 07
T 50| 39015 | 205
oot thives Do || 15,23 Sovntos | 8.22 | 70.10 ol 393l60] 203
Plugging and Sealing Record X Annular space [] Aban;mmont Location of Well
Deph - . p Volume Placed i below show dist f well from road, lot line, and building.
Fmsm M_It_a:ras Matarial and type {bentonite siury, neat coment slurry) etc. ( wb’i’:’m;es) 1;;;13;&"";“ : o as";:. istances of wel e
8.22 | 0 = L 154m3 |
R *
e -
A * pay 4
Method of Construction u“A ”””””” = oﬂ
(] Cable Tool TR Rotary (air) [} Diamond ] Digging < [
Y A
] Rotary (Fonventional) () Air percussion [ Jetting O other /Q_\\Q N2
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[ Other, ppacify S| No Casing or Screen 40| 4,54 (40| 3,14
2 50 50
Chiorinatett Pfves  [Ino | [15.07 Hownnoe [ 9.4 | 29.86 01455150131
Plugging and Sealing Record ~ X Annularspace [ ] A ant Location of Well
E.Fﬁﬁmmsatﬁrufgms Material and byps { e siuy, neat cement slury) etc. Y&%l?nﬁ_ I;:«;Eg:nn; ::lg;a m'dssmnces of well from road, lof line, and building.
19,44 0 |Grouted — Bentonite Slurry | .22m3 | _—— - =
‘ Loy ¥ X
]
£
5
* piiess /e
Method of Construction — — - — = ?j
] Cable Tool B8 Rolary (air) T Diamond [Tl Digging J
[] Rotary (conventional) Alr percussion [ Jetting ] Other
[] Rotary {reverse) [8oring [ Driving
Water Use X
e
X Domestic [JIndustrial ] Public Supply [ other ?“»“ S
[ Stock []Commercial ] Not used
[ Irigatiop [IMunicipal [] Cooling & air conditioning Audit No. Date Well Compleled
Final Status of Well z 26132 | 2005 19 |21
Water Supply  [] Recharge well ] Unfinished ] Abandoned, (Other)| | Was the well owner's information | Date Delivered YYYY MM DD
] Observhtion well [ ] Abandoned, insufficient supply ~ [] Dewatering package Gelivered?  [XKes [INo 2008 19 (22
] Test Hple [[] Abandoned, poor quality Replacement wall "
Well Contractor/Techniclan Information Ministry Use Only
Nama of Well Contractor Well Contractor's Licence No. | | Data Source Contractor . l g !] 8
AD HpDly Ltd- 1558 = = i ——
, i Date Received  yyyy MM DD |Dateofinspection  vyyyy MM DD
£ cile | |
Woell Technician's Licance No. | |Remarks ST Well Record Number
Dalo Submitled " T
aone | o |99

Contractor's Copy ] Ministry’s Copy ] Well Gwner's Copy [

Cette formule est disponible en frangais
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WATER WEEL RECORD

%, PRINT ONLY IN SPACES PAOYIDER
I. GHECK E CORAECT HOX WHERE APPLICABLE

@ |1516159 -
9

13 i 13 T4
COUNTY OR QISTRICT TOWNSHIP, BORDUGH, €ITY, TOWererLLAGE 3 CON., BLDCK, THACT, SURVEY. ETC ror 1837
JU st L—

Richmond

DATE COMPLETED

u-ﬂgg_ FH—]

Dr. Stittavilis Ontario
I /oo § oz i 24 SR
" LOG OF OVERBURDEN AND BEDROCK MATERIALS (see InsTRUCTIONSI
GENERAL COLOUR cosmon WATERIAL QTHER MATERIALS GENERAL DESCRIFTION m:‘m" - ’“rm
brown sand gravel & boulders packed a 3
brown clay packed K} 10
blue clay soft 18 a0
qrey 5 and gravel & boulders pacled a0 32
grey limmatone medium 32 49
_ ';
31)  beodeRAI IR CalaknsH | L

el 2008UAH 3 pa¥RIST o 1) L 1LY L]
H1||I|||u|||||1l||||||||1||||||HT!J_|_JJJ_!_|_|_LJ,.J

2] Ll bbb b Ll L
[ 31
$1ZE131 DF OFENIHG .33 CILTIS74.3 3438 |LERGTH 1340
m WATER RECCRD (@ CASING & OPEN HOLE RECORD Z |
w
\u‘p(souun iR OF WATER emerfor . OEFTH  FEET w| iugaEs Feer
T - FeeT o WATERIAL TH:EaLIS FROW o OE [WATCRIAL AND TPE GEFH 1D T0b itas |2
O[Ty FAESH b [ SULFRUR e o i bt oF seRctx
X : i . w
I M SALIY 4 [) WINERAL ﬁ"ﬂ " WD sTEEL * 188 0 " FEL
jnd7 o e [0 GMYAKILED Do ¢
WRl 1 g FACsH 3 0 sutraua 3 [} omzhitE L & SEALIN ECORD
2 [ SALTY 4 (] WHERAL m kT 9 | 777‘ PLUGGING ALING RECO
to-n = 10 1 () SIREL ! 2023 BLATHSET AT - TEEY I waremiaL anp rypp | SCLMERT CROUS
Y [Q FRESH 3 [ SULPHUR 10T cavAIzED DO‘f' i T o LEAD PACYER CIC 1
30 satr A ) MINERAL DG 3 (] CONCRLTE m-nl T
ECEE| g reesw 9 [ SULPRUR G 16 02w HoLE ) L o e o
1 [0 SALTY a4 [] MINERAL 1433, 4[] s1eEL E* ! 7-30 il 1211
ek 1 00 caLvanizen _“l"
30-33) 09 rresw a g sucenon Y 5 [0 CoNCRENE 0T e I
{0 SALTY a4 [J MINERAL 4[] oPiK HOLE I J
H PUNPING TEST METHGD 19| PusrinG Faie T-TA] CURATAON OF PUUFIRE L O CAT| ON OF WELL
) sosne | OO0 .| 1 5k OO e
o’ STATIC WilLR LeveL | 3% > " P IN DIAGRAM BELOW SHOW DISTAKCES OF WELL FROM RDAD AND
LEVEL R WATER LLYELS DURiNG H sLcovERY LOT LINE.  INDICATE KORTH BY ARROW
E 1024 L2 13 MINUTLS 30 WiNVTES 4% IKATLS &5 WINUTES " .
E 28-23 E1 R4 3734 3337
L] ,a E u:ro 25 FLET 6 25 FEF 25 FEET o 25 Fte 25 FEET ‘
z [13 'Lle:ﬁ. 3-41 | eUKP INTAKE SET AT WATEH AT CAD OF TEST a1 k
— GLYE RAT
o
10 ceear & O crovoy U} (\ B
cry Frer . E .
g RECCHMEKDED PUMP TYPE RCCUMMENDED 4345 |RLAUMMENDED 4549 m_}( k U‘ Q'IU T
a runr ruNgiG
¥ skarew O orie SETTNG A 25 e a d 5 GrH 1
$0.88 4 GPM./FI. SPECIFIC CAPACITY \\ l [ I(
® aCl WATER supPLY O AEANDOHED, IN ENT sUPP ? 9 ;
1 ] DOH 3 SUFFICIENT 5 LY
-FINAL 2 [ OBSERVATION WELL & [0 ABANUGHED POOA DUALITY 1‘(-
‘STATUS 3 [] TEST HOLE 7 [ UNFINISHEE S
OF WELL & [] RECHARGE WiLL . }-m |
A I = T 3 (0 coMMERCIAL ~3
1 [0 stock ® [0 MUNICIPAL ]
R ATEB 3 ATIGN 7 [ PUBLIC SUPPLY D/( i
USE OD EHDWSTRIAL & [0 cocLiNG oR AIR CONDITIONING b i
BIHER * O wor ustp
\n t 0O cfece vooL s O 0RING 2]
MET OD 2 O RPTARY (CONVENTIONAL) 1 [1 caMonND
OF i} TARY (REVEASE} & [J JETTING
DRI 4 O froTARY (AR} 1 0 pmvisc
[ fala PLACUSSION DR1LLERS REMARKS:
NAKE OF WELL CONTRACTOR LICLNEE RUMRBER DATA H CONTRAETOR -4t | OATE RCEKIVED s2.80 | 8G
: saukel ‘g
g |:-nn1 tal Water Snnrﬂu L4d 1558 2 49 (oL A 4
= ADDRLSS [ | oATL OF iKsPEG INSFEEFOR . VI ¥
O s ui
@|  Box 490 Stittsville, Untario ul NAY l(.,/ 29 v ON
=3 7 DRILLER OR WORER TICENEE NORNIR D [acnar:
= w P e
= / 1] '
=3 =
[} ourllc'mn SUNM $810K DATE ™S .
Lk, Loniivelant Wi
¥z A we._B—— il [©
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MINIéTRY OF THE ENVIRONMENT
The Ontario Water Resources Act

WATER WELL RECORD
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1516957

uuamr

coux%

TDWHS“W CITY, TQWN, VILLAGE

LI Ai%
€ON., l%zx TRACT. SURYEY. ncﬁt

a24

OWKER {(SURHAME Fla il
[/~ ! :

" Ler o7 ko

o,

af.

(]

HoxL

L

EASTINE.

uonmmn

1$34.29.9) 50.014.99:9 [‘_!-I Q3.0 |£-H

unulﬂl(

BASIH CORE

V2N S
ol

| 11
kX

LOG OF OVERBURDEN AND BEDROCK MATERIALS (st INstRUCTIONS)

GENERAL COLQUR

COMMON MATERIAL

OTHER MATERIALS

GENELRAL DESCRIPTION

OEPTH - FEET

FROM TQ

¢

A |38

Iy

N

l¥

[y

N

(31)

ggﬁg_m,l.n,..H.|1J.u[..n.1.|.||;..H.|L|L||...||.1[m L_|

31] oo | |, |

g s'lil‘l ar orguiING 1531 DIII‘['(I FYET) LINGYH 3080
WATER RECORD {51} CASING & OPEN HOLE RECORD = g
— - w
WATER FOUND KIND OF WATER waLL GEPTH - FLE] w INCHES FLEL
AT - FEET RAFERIAL 1 Suniss Faan o & TWATERIAL AND TYPE GLPTH fo ToF TR
50 g rresn 5 [ sutenor V) ikl 2] oF SCRCEN
a0 1 BlsiEce i as) | @ e
X3 SALTY 4 (] MINERAL
. L7 GaLYaNIZED
Ve I8, 1[5 CONERETE o F -
! 0] rREsM 2 O] sutphun D cox . PLUGGING & SEALING RECORD
Z (] SALTY A [] MINERAL 4 {J oren baue 1=
—
TTR| T 0] SIEFL [ T ULFIH SET A1 - FEET JCEMERT GROUT
w230 [1 FRESH 3 O suLPHUR z4) 2 S CALYANILED HATLAIAL AND TYPE LEAL PACKER, ETZ )
1 [ SALTY 4 [ MINERAL 3 [ conerert
88 4 [ FRESH 1 O sULPHUR Y] |4 03 oFEN HoLE
2 [J SALTT & [] MINERAL BAI30y [] srece i 3 ir-30 k2t a1
1 T} GarvanizEn
B 1 .. - ——
3331y 1y rresw 1 g sunenua M) 3 O concreTE =1 EERID
T [ SALYY 4[] HINERAL 4 [T orEY HOLE
)I.'NFIHG TEST METHOD 0] FUMPFING RAIL Bl | DURATION GF PUMPFING L D CATl 0 N 0 F w E L L
1518 At cem-
t & Puur 2 D) eanen Vor ‘s v ; ru 0/ wova st
P watee Lever, | 55 T e FUNPING M DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL G WATER LEVELS DURING 11 Recoveny LOT LINE  INUICATE NORTHK @Y ARROW
"-3 [1=1] Ti-14 1% MINUTLS 30 MIHUTRS A3 MIRLI{E 0 MINUTES i J
E UD{/ OQ f og -gn-n g‘j'n n ﬂj—:z-u S‘n-n /V
Iz} FELY FEEE Feet FEET o Ficr fect 4
= IF FLOWING, 304V | FUNMP INTAKC SET AT WATEA AT LN @) FLST “”
| cive mate
% - err| 0 Ocitan 2 @efiovm
= WECOMMEWMDED PUMP TYPE IECOHHIHQID 3-45 |RECOMHLNGLO a6edy
o runr -umw
B suatLow [ oeep SETTING \S reor |mate et

IRT

—_—— —a — GPM./FT. SPLCIFIC CAPACITY

Wi Whero [0ell (il I

I

3Gl

280579

FINAL |+t watea sueeLy s OJ ABANDONED, INSUFFECIERT SUPPLY
2 [ OBSIRVATION WELL ¢ () ABANDONED PODR QUALITY
STATUS ' 3 O st MoLE 7 O UNFINISHID Y 7\'-{0'
OF WELL + O RECHARGE WELL —
] fepomesTic 1 [] COMHERCTIAL %f -
1+ 0O svocx § 0 WUniCiPAL .
WATERO 1 O IRRIGATION t O PuBLIC SUPPLY /O )L/‘ j?(
USE , 4 O INDUSTRIAL 8 0 GOGLING OR AIR COMDITLONENG €r
0O orther * O xor useo H
[}
1 0 <adLE TOOL & 01 bORINHG
METHGD 7 0 AOTARY (CONVENTIONAL) T O onsoso
OF 3 {3 ROTARY (REVERSE) 4 O JEITiNG
DRILLING 4 ] ROTARY (AIR) 1 [ pRIVIKG
3 & AR PERCUSSION DAILLEAS REWARKS.
DATA 3 | CONTRACTOR 1962 0w
SOURCE

ADDALSS

39, el OO0t

UATE OF INSPECTION

Tintercran %Iq

>y

LICENEE KUMBEA

GCONTRACTOR

w o S 29
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The Ontcmo Water Resoyrcés Commission Act

WATER WELL RECORD
51633 ! e

Watar menagement In Ontarie | pRiNT oNLY IR SPACES PROVIDED
2. CHECK J¥] CORRECT BOX WHERE APPLICABLE

1 10 15 1 33 24
TOWNS BOROUGH, CTY. Town vu.uGs CON.. BLOCK, TRACT, sunv:\’. E3¢. LOT 2=-=v—’
L
1A, h‘u
10-47 = [AGBRES

2k Lélﬂ E»\STINO NORTHING lg ELEVATION 2 Iﬁ r;l;{(:;n:
L

LOG OF OVERBURDEN AND BEDROCK MATERIALS {SEE INSTRUCTIONS)

MOST

DEMTH = FEET
COMMON NATERTAL . QTHER MATERIALS GENERAL DESCRIPTION FROM )

ado Lond 0l 25
AN DIA e laid /Sy Ao e of 5127
Bld ] bopontinh v : 7

GENERAL CCLOUR

s R

\

E MMM‘MMQMJEMMJJJMHHNJJIHJMIF||_1J||Fr|1|ﬂ
Leoa Lo byl L_;nlllllI.Iu}.lluhlrllmiln S S W EE RN N

[TNIY £l

P SILE(S} OF OPENING RIRMETER
(- )WMER RECORD [S11CASING & OPEN HOLE RECORD T ko)
[ FOUND X WALL DEPTH = FEET
AT ~ FELT KIND OF WATER Tas. MATERIAL THICKNESS (T EFTH T0 Tor
?.,..3 Rz 30 = INCHES INCHES FROM To OF SCRETK
H SULFHUR T——=an1]
ant ESTEEL ] I3
&QS_ 200 saMTY 4 [0 MINERAL 05' 201 CAVANIZED /5% 0 w30
15-18 H 2 C] CONCRET!
M~ i e Roscuues 236- FLUGGING & SEALING RECORD
20ISALTY 4 ] MINERAL Poacisere~ DePTH SET TR ]
FHi8 O sTEEL 1 20-23 = (CEMENT GRGUT,
10-23| u MAT
100rresh 3 D) SULFHUR 2 [ GALVANZED FROM TO EMAL AND TYFE  (ean pacre, 16
2[0saty 4 O MINERAL _l 3[] ¢ONCRETE 0oL O 013 617
=] Orresn 3 [Jsupuur® aLROPEN HoLe
2D SALTY 4 D MINERAL 14234 O sTeeL EL) 2730 13-21 2125
3553 e 2 0 GALvANIZED
TOFRESH 3 [J SULPKUR 2 [0 concrETE 7619 30-13|[80
2O SALTY 4 [] MINERAL 4[] OPER HOLE
hl
PUNLING TEST METHOD (O} PUMPING RATE H-14 | DURATION OF PUMBMNG
‘}j o i e LOCATION OF WELL
10 rune 23 BMILER o/ P BP
o= 00/‘0 SEN. ouRs 5 IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AKD
[T~ stanc WAL Sven WATER LEVELS DURING ! O PumeiiG LOT LINE, [NDICATE NOHTH BY ARROW,
w LEVEL PUNPING 2 [ RecevERY
[U7] 15 HINUTES 30 MINUTES 45 MINUTES #0 MINUTES
- 26-28 28-11] 32-34 aAR-37
L) Ff FEET AO 0 F
z Pty - PUNP INTAKE SET AT WATKR AT IND OF TEST £2 tf'ﬂ
- — I NART A7
T . ceer| 'O cEaR  2[XcLoupy
E HECOMMWENDED PUMP TYPE RECOMMNENDED 42-45 | AECOMMEKCED LLE
: PUMP PUNPING J
= g suatow O DEEp SETTING 03 8] FEET [RATE A 5 4P,
50-53
=09 T __ cemrr. seEciric caraciTy c:§
54 oy
1]X WATER SuPpLY 5 O] AHANDONED, INSURFIETENT SUPPLY ~
FINAL p ~{
STATUS 27 OBSERVATION WELL % ] ABANDONED, PGOR QUALITY [x1)
300 TEST HoLE 7 1 uNFrNISHED ‘
OF WELL | 40 recwance wew Y . *Z
= ey
=2 1 vomesmc 501 COMMERGIAL N >
WATER 2[0'sT0CK &[0 MUNICIPAL ‘3
/ 3[2 IRRIGATION 70 rupLic supPLY
USE <00 INDUSTRIAL B8] COOLING OR AIR CONDITIONING
0 oTHER 2 [J Nov usen
oy CAALE TaoL &[] wonine
METHOD zgnomw (COHVENTIONAL) 7 0 DIAMEND .
OF 3ET ROTARY {REVERSE) 80 JETTING §
DRILLING 40 ROTARY. (AIR) T e ?D DRIVING
50 aIR PERCUSSION i DAILLERS REMARKS:
E OF WELL CONTRACTCH UCENCE MUMBER DATA %8| CONTRALTOR S3-62| DATE AECEIVED B3-EE| &0
> Jsounes / )
a z 50
g o DATE OF INSPECTION INSPECTCR
o /7 /
w
< w /
[ LCERCE KYMBER =) {RERARKS: T 7
-
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o £
L [»]
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The Ontaric Water Resources Commission Act

' WATER WELL RECORD

1K 29 MuNER, con.
Water manegement In Onferle [ pRiNT ONLY IN SPACES PROVIDED X i b 1 G e 9 - \ /S 70 /! I |
2. chEcr J2{ CORRECT BOX WHERE APPLICABLE — < - T e g D)

TOWNSHIP, BORGUGH, LITY, TOWN, YILEAGE CON., BLOCK, TRACT, SURNEY, ETS. LOT 272

GATE COMFLETED (=
—
mv_iiuo:&mﬁ
T [ [

lllll‘llllllllui

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

MRST DEPTH — FEET
GEMERAL COLCLR COMKON MATERIAL ATHER MATERIALS GEMERAL DESCRIPTION FROM To
Q/'I)\-u a j ot /L-O-uMJ/b(\ /ElA an & Z7
.4 I 4 . ) W /

/Q-Puul 4014:\._1, ' JJJ.A_‘& 27 413
A%A.q“ oy LA Y3156

——

CED MQMJJWZHM [dd.ﬂfdiﬁil—l—l—lllll||F|||||=lIl!'l{Ill!!tllEllll!I] I
' |w||\Iul‘slh||||;‘||Jl|:|||i|L211|||11|||||ﬂ|1||l|11|4JlullLHrilllHﬂn i

(]
N SHELS) OF OFENING 31-32 | CIAMETER 14-38 [LENGTH ab-dg
( T WATER RECORD  |(|[STICASING & OPEN HOLE RECORD/ | Z{&Ea)
WATERFOUND [ _Ingiee wALL DEPTH = FEET w INEHEs| reet
L KIND OF WiTER oA, MATERIAL THICKNESS ([T o 0 o¢ [MATERIAL ANG TV7E EFIH 10 ToF EEnm
f“’ D s INCHES IKCHES ] 1] . OF SCREEN
1 gﬂ:su 3 (] SULPHUR
i i Kgtee, 12 /? ' r £z
{ 65 2Dsary 4 D MiNersL 05‘ 2 L) SALVANIZED 3 (@] ms (4]
518 » 3
|grnrsu :gsuu;m.m [J CoNCRETR 3'0 __56 PLUGGING & SEALING RECORD
ZCISALTY & [J MINERAL F @ Fbast—Herr:
M DEPTH SET AT — FEET (CEMINT £ ROUT,
523 zif 171 O sTEEL ® o MATERIAL AHD TYPE .
10rfResn 3 0 SULPHUR 2] GALVANIZED FROM TO LIKD PACKER, ETC.)
20]saLTy A DI MINERAL 17 CONCRETE 2 613 a7
2|y epesH 0] suLpnur 2? 4 )% OFEN ROLE d's _lz'
- 76| 27-30] =D EFZ1d
ZOSALTY 4 [J MINERAL #2511 O sTeEL *
3531 3 2 O GALVARIZED
1CFRESH 1 [ SULPHUR 3 [J CONCRETE 7628 Fa-33|[30
2O $ALTY 4[] MINERAL 4 [) OPEN HOLE
s
PUMPNG TEST METHCD 12| PUMPING RATE 11-14 | DURATION OF PUMPING
( j %g m/o &( 158 3D 1Ie LOCATION OF WELL
D puMP 2 /NBAILER " N
™ TR FE S - S"'::“ M. IN DIAGRAM BELGW SHOW DISTANCES OF WELL FROM ROAD AND
STATIC s PEHG LOT LINE. (NDIGATE NORTH BY ARROW.
:; LEVEL Pt;‘»:‘n";‘o; WAYER LEVELS RURIN 201 RECOVERY
(7] 1531 21-24 19 WINUTES 39 MINUTES 43 MINUTES 80 MINUTES
- 16-28] 2931 134 1537, 0 ﬂ ,
(L] d/ I FEET als FEET FEET FEET| FEET FEET !{ g :I !l - vl MJ
z IF FLOWING, . I0-41|PUMP INTAKE SET AT WATER AT END OF TEST dz
= GIVE RATE
o ar ceer| 1O cuEAR  2[Kerouoy
i RECOMMERDED PUMP TYPE RECOMMENDED 4X-A5|RECOMMEHDED AE-49
s FUNPIHE ——
2 @emtow O oeer  [serine 30 meme g00 3 oru.
=
o2 ___O_Q_.{:.._o_- GFM./FT. SPECIFIC CAPACITY
EY
FINAL < 1gw1\15n SUPPLY S (] ABANDONED, INSUFFICIERT $SUPPLY
TATUS 2[0 cesERVATION WELL 6 [J ADANDONED, POOR QUALITY 0"’ I'X
S 3] TEST HOLE 7 O UNFINISHED -1
OF WELL 403 RECHARGE WELL . 3 . '}E
st —_—
sase 1%nun:sﬂ: 5] COMMERCIAL d
WATER 200 $Tack S0 MURICIPAL \ e
0/ 300 IRRIGATION 700 FURLIC SUPPLY -~ ™
USE 4[] INDUSTRIAL 80 COOLING GR AR CONDITIONING <
3 oTHER 2 ] NoT wsED
57
1&:.\&1.: TOOL 6} aoRING
METHOD 20 ROTARY (CONVENTIGNAL} 700 ciamoND
OF 30 ROTARY (REVERSE) &0 JETTING
DRILLING 43 ROTARY {AIR) 5 9 [] crRivinG
S0J MR PERCUSSION : DRILLERS REMARKS:
i1
- BATA B38| CONTRACTOR 59-62| DATE MECEIVED 83-68| 84|
™ > [souRce ,
o z /503 281169
— D [oATE oF MsPECTIOR INSPE ) s
v 4 ; w A ///ﬂ
bt At 4, ) ] Lt "/é e
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County or District

Casing and Screen Record

The Ontario Water Resources Commission Act

e lzelesezl WATER WELL RECORD

|\..‘-.-.4 \-.ﬁ'qu: N ;-:.:l\;
/'!} /?7 aﬂ "}“)

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

Length of sereen ... .. ... . .
Depth to top of screen . .

Diameter of finished hole .

Static level ... .. O e
Test-pumping rate ... . .. 7
Pumping level. ... .. ‘? o

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

Water clear or cloudy at end of test

Recommended pumping rate $ ...........

357

.G.PM,

with pump setting of. ... {eet below ground surface

Well Log Water Record
Depth(s) at Kind of water
Overburden and Bedrock Record F ;gm };:o which water(s)| (fvesh, salty,
' : found sulphur)
L 6 39 P R SN
NS Y rey; 39 65 Iz ¥
For what purpose(s) is the water to be used?. ... ... ...l Location of Well -

Licence Number..... ... £, .

Name of Diriller or Borer. ...

Address ..o e e, :

ate, ... .. hallaa k6.2
DQ;CL,QZ&'U QAIB AR

(Signature of Licensed Drilling or Boritlg Contractor)

Form 7 15M-60-4138
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In diagram below show distances of well from
road and Npt line. Indicate north by arrow,

@\ﬂ)ﬁé)‘:ﬁ@ﬁ—ﬂw—
PENGT




s /L8 gk 3 sto) N e

‘ p
o [si01a £ 7150f T S L1308740 |

v | oAt
v éJ.QLQQ The Ontaric Water Resources Commnsslon Act

~in 12 | 1| WATER WELL RECORD

County or District . ....T7. M = s> SRRSOt Township, Vlllage Town or City.... 3 e pUeE ¥ B A S

.................................................................................................

Casing and Screen Record _ Pumping Test R

Inside diameter of casing. .. 5 ’ T e ) Static level .......... é' ...................... P . ,'{ ....... pEa AR
Total length of casing..... ..... g (D .................................................. Test-pumping rate ... /,0 r .P.

Type of screen ... ... s Pumping level.. ... ./f. .. ... g B TN g
Length of screen.. ... i Duration of test pumping........ .... / (I ........
Depth to top of screen........ ... N Water clear or cloudy at end of test ..... s
Diameter of finished hole .. .. 5- e e e e et e Recomnmended pumping rate... . 5 ............................... G.PM
with pump setting of ... w5 feet below ground surfac

Well Log : Water Record

Overburden and Bedrock Record F;gm }‘{? whi %f}':vga.st)eraé) Iﬁ';-lgsﬁf ;va?tf;,r

- found ulphur),
/UJAMG | o1 /77 45 /.jéfwiok
oot 77 1 9¢ '

Ll l H
For what purpose(s) is the water tobe used?. ... ... Location of Well
_________________ INMAIN 1AAK In diagram below show distances of well from

road and lot line. Indicate north by arrow,
Is well on upland, in valie

Drilling or Boring Firm.....\

s BT
|17

{Signature of L' Iense \ Dnllmg‘ or Bonng C tractor)“““wm'

Form 7
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WATER WELL RECORD

RN Yttt

Mk s b a e

#, Town or City...

(dl)f

ngh ﬂ’lu.hu(,

ate compléted...

ress

Pumiping Taest

Inside diameter of casing...........
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APPENDIX 3

e Report No PE1623-1 Phase I-Il ESA
e Soil Laboratory Test Results

e Water Laboratory Test Results

e Homeowner Interview Logs

e Pumping Test Field Parameters
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) Proposed Residential Development
Ottawa Kingsten North Bay 10 King Street
Richmend (Cttawa), Ontario

EXECUTIVE SUMMARY
Assessment

A Phase I-ll - Environmental Site Assessment was carried out at 10 King Street, in the City
of Richmond (Ottawa), Ontario. The purpose of this investigation was to research the past
and current uses of the site and adjacent lands to identify any potential environmental
concerns associated with the subject or adjacent properties.

Based on the findings of the historical research and site inspection, concerns were identified
regarding the past use of the neighbouring property to the north as a retail fuel outlet. Five
(5) boreholes were placed on site to assess thls potential concern.

Soil

- Two (2) soil samples were analysed for the following parameters petroleum hydrocarbons
(PHCs F, to F,) and benzene, ethylbenzene, toluene and xylenes (BTEX). The soil samples
. analysed were from boreholes placed adjacent to the former retail fuel outlet on the
neighbouring property to the north. The analytical test resulis did not identify any of the
parameters analysed in excess of the MOE Table 2 standards.

Groundwater

A groundwater sample was recovered from the groundwater monltormg well mstalled in BHS.
The sample was submitted for analytical testing of volatile organic compounds (VOCs) and
PHCs (F, to F,). The groundwater analytical test results did not identify any detectable
concentrations of the parameters analysed. '

Based on our findings, it is our opinion that the subject site has not been significantly
impacted by former retail fuel outlet on the neighbouring property to the north. No further
investigation is recommended at this time.

Recommendations

Potable and Monitoring Water Wells

It is our understanding that the subject property will undergo future re-development. |t is
recommended that the one (1) drilled water well on the subject property be properly
decommissioned by licenced well drillers if it is not going to be used as part of the future
development. Similarly, the groundwater monitoring well installed in BH5 should be properly
abandoned by a licensed well driller, if it is not going to be used in the future, or it should bé
registered with the MOE.

Report PE1623-1 :
July 15, 2009 ‘ Page i
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Ottawa Kingston North Bay

Phase I-ll - Environmental Site Assessment
Proposed Residential Development

10 King Street

Richmond (Ottawa), Ontaric

1.0 INTRODUCTION

At the request of Talos Custom Homes, Paterson conducted a Phase I-ll -
Environmental Site Assessment (ESA) for the vacant properiy located at 10 King
Street in the Village of Richmond (Ottawa), Ontario.

This report has been prepared épeciﬂcally and solely for the above noted project which
is described herein. It contains all of our findings and results of the environmental

conditions at this site.

2.0 SITE INFORMATION

Address:

Legal Description:

Location:

Site Description:

Configuration:
Total Site Area:
Current Use:
Services:

10'King Street, Richmond (Otfawa), Ontario.

Régistered Plan D-13 Unit 59 REF Plans; 4R5234, Parts
1 and 2 Less 4R1 11Q8; PTS 2, 4, Ottawa, Ontario.

The subject property is located on the west side of King
Street approximately 60 m south of Perth Street, in the
Village of Richmond (Ottawa), Ontario. Refer to Figure 1 -
Key Plan in Appendix 2 for the site location.

£

Irregular _

15, 927 m? (approximate)

The subject site is currently vacant.

The properties in the area of the site are serviced with
private wells and municipal sewers at this time,

Report PE1623-1
July 15, 2009

Page 1
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Richmond (Ottawa), Ontario

3.0 SCOPE OF WORK

The scope of work for this Phase I-1l - Environmental Site Assessment was as follows:

Qa Investigate the existing conditions present at the subject property by carrying
out a field study and historical review in accordance with CSA Z768-01.

d | Conduct a Phase [l - ESA, accordirng to CSA Z769-00, to assess potential
impacts from the presence of a former fuel dispensing facility on the
neighbouring property to the north.

O Present the results of our findings in a comprehensive report.

a Provide a preliminary environmental site evaluation based on our findings.

a Provide prehmlnary remediatioh recommendations and further [nvestlgatlve
work if contamination is encountered or suspected.
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4.0 PHASE |-ENVIRONMENTAL SITE ASSESSMENT

4.1 Historical Research

The methodology for the Phase | - Environmental Site Assessment program was
carried out in two segments. The first consisted of a historical review which included
a brief research of the past use of the site. This portion of the program was carried out
by personnel from our environmental division. The following is a list of the key
information sources reviewed by this firm.

Federa_l Records

. Maps and photographs (Geological Survey of Canada surficial and subsurface

mapping).
Q Air photos at the Energy Mines and Resources Air Photo Library.
0 National Archives.

Provincial Records

Qa MOE document titled “Waste Disposal Site Inventory in Ontario”.
[ Office of Technical Standards and Safety Authority, Fuels Safety Branch.

Municipal Records

0 The Corporation of the City of Ottawa

a Intera Technologies Limited Report “Mapping and Assessment of Former
Industrial Sites, City of Ottawa”.

Qa City of Ottawa document entitled "Old Landfill Management Strategy; Phase 1 -
Identification of Sites, City of Ottawa, Ontario”; finalised October, 2004.

Local Information Sources

0 Previous engineering report.
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4,2 Field Assessment

The second segment of the assessment consisted of a field investigation which
included a walk-through inspection and detailed visual assessment of the
environmental conditions of the subject property. The field investigation was carried
out on July 7, 2009 by personnel from our Environmental Division.

As part of the field assessment, the site was inspected for signs of the following:

O dodogopooodooo

ool O 0O

Evidence of previous or existing fuel storage fanks.

On-site use or storage of hazardous materials.

On-site handling or disposal of liquid or solid waste materials.

Aboveground piping systems, including pumps, valves, and joints.

Truck or rail loading or unloading areas.

Electrical conduits, abandoned pipelines or pumping stations.

Remnants of old buildings.

Signs of surficial contamination (ie: staining, distressed vegetation).
Unnaturally discoloured, ponded, or flowing waters.

Surficial drainage, wetlands, natural waterways, or watercourses through the
property (ie: ditches, creeks, ponds, poor drainage).

Any evidence of potable water supply wells or groundwater monitoring wells
(such as leak detection monitoring wells for underground storage tank systems
or abandoned systems).

Any abnormal odours associated with the site, whether from on-site or off-31te
sources.

The presence of any recent soil disturbances such as soil removal, filling, tilling,
grading, etc.

Asbestos containing materials (ACMs).

Urea formaldehyde foam insulation (UFFI). :

Products containing Polychlorinated Biphenyls (PCBs).

Ozone depleting substances (ODS).

Lead-containing materials. .

Current use of neighbouring properties.
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North Bay

43 Historical Review o

Air Photo Research

Historical air photos of the subject property were reviewed at the National Air Photo
Library. Based on the review, the following observations have been made:

1950

1963

1980

2001

The subject site and adjacent properties are agricultural fields. King
Street to the east and Perth Street to the north have been developed.
The Village of Richmond is present west of the subject site.

The site remains vacant/agricultural [and. A drainage ditch has been
constructed on the property south of the site, leading to the Jock River
further to the south. Two (2) properties have been or are being
developed north of the subject site, on the south side of Perth Street.
Residential development has continued in the area, specifically east of
King Street.

The property north of the subject site, in the southwest corner of the
Perth Street and King Street intersection, is occupied by a retail fuel
outlet. Another structure has been developed north of the site, west of
the gas station. The subject property and the remainder of the adjacent
tands remain primarily unchanged.

The subject site ahd neighbouring properties are re[atlvely unchanged

from the previous photo.

Laser copies of the aerial photographs taken in the above years are included in
Appendix 2 of this report.

National Archives

No city directories or fire insurance pléns were available for the area of the subject or
neighbouring properties.
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Ontario Ministry of Environment (MOE)

The Ontario Ministry of Environment document entitled “Waste Disposal Site Inventory
in Ontario, 1991" was reviewed as part of the historical research. This document
includes all recorded active and closed waste disposal sites, industrial manufactured
gas plants, and coal tar distillation plants in the Province of Ontario. Based on this
document, there are no former or current waste disposal sites or above mentioned
industrial sites in the vicinity of the subject property.

A search of the MOE brownfields -.environmental site registry was conducted
electronically on July 14, 2009. No Record of Site Conditions (RSC) have been filed
for any properties within 1 km of the subject site.

Technical Standards and Safety Authority (TSSA)

The TSSA, Fuels Safety Branch in Toronto, was contacted on November 20, 2008.
There are no underground storage tanks recorded in the TSSA registry for the subject
property and the subject property is not registered with the TSSA as a private fuel
outlet. Properties immediately adjacent to the site are also not registered with the
TSSA with one exception. The property to the north is registered with the TSSA as a
private fuel outlet. According to their records, this property (6044 Perth Street) is a full
serve gasoline station and currently has a total of four (4) single wall fibreglass
underground gasoline storage tanks. The tanks were installed in 1979 and are 22,700
L capacity. The TSSA registry is not up to date regarding this property as the above
noted tanks were removed from this property when the retail fuel outlet was
decommissioned in 2000. There were no mfractlons or spills recorded in the TSSA
registry with regards to this property.

City of Ottawa

The document prepared by Golder Associates entitied “Old Landfill Management
Strategy, Phase 1- Identification of Sites, City of Ottawa, Ontario”, was reviewed. The
document identified no former landfill sites within the immediate vicinity of the subject
site. '

PCB Inventory

A search of national PCB waste storage sites was conducted. No PCB waste storage
sites are located in the immediate vicinity of the subject property.

Report PE1623-1 '
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Previous Environmental Report

In 2002 Aqua Terre conducted soil and groundwater investigations on the former gas
station located north of the subject site. The document entitled “Summary of Soif and
Groundwater Investigations, 6044 Perth Street and Vicinity Richmond, Ontario (Former
Pefro-Canada Qutlet No. 00654)”", dated May 14, 2002 was provided to Paterson for
review.

According to the document the propenrty located at 6044 Perth Street operated asa
retail fuel outlet between 1955 and 2000. Between 2000 and 2002 a total of six (6)
boreholes, four (4) of which were instrumented with monitoring wells were drilled. Two
(2) of the holes were placed on the former retail fuel outlet site immediately north of
the subject property line, two (2) boreholes, with wells, were placed on the subject site
(MW-29 and MW-30). One (1) borehole was placed east of the site on the east side
of King Street and one (1) was placed in the western portion of the gas station
property, southwest of the fuelling equipment. See attached Test Hole Location Plan
for approximate borehole locations.

Following a vapour screening program, one (1) soil sample from each borehole was
submitted for analytical testing of BTEX and total petroleum hydrocarbons (TPH). The
samples from the two (2) boreholes placed on the subject site were obtained from
depths of 3.0 m below the measured groundwater table. None of the analysed
parameters were detected above the laboratory method detection limit in the six (6} soil
samples submitted.

Groundwater samples from the four (4) monitoring wells were obtained on two or three
separate occasions. BTEX parameters were detected on two (2) of three (3)
occasions in MW13 (located on the former gas station site, southwest of the former
fuelling equipment) in concentrations below the MOE Table 2 potable water standards.
TPH parameters were detected in MW 29, located on the subject site on one (1) of two
(2) occasions. The detected concentration of 155 ug/L was below the MOE standard
of 1000 pg/l.. The report indicated that additional boreholes were being proposed, two
of which were to be located along the property line between the former gas station and
the subject site. However, we do not believe that these were ever drilled.
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4.4 Exterior Assessment

The property is predominantly grass covered and is flat. Drainage on site consists of
infiltration and ditches along the adjacent roadways. The topography of the area is
relatively flat with a slight slope downward towards the Jock River located
approximately 500 m" southeast of the subject property. The subject site is
approximately at grade with the neighbouring roadways and properties. No ponded
water or signs of surficial staining were observed at the time of our site visit.

Potential Environmental Concerns

Q

Fuels and Chemical Storage

There were no above grouhd storage tanks or signs of underground storage
tanks observed on the exterior of the subject property at the time of the
investigation. There were no hazardous chemicals, spills, or stains cbserved
at the time of the site inspection. ‘

Waste Management

There is no waste currently generated on the subject property.

Polychlorinated 'Biphenyls (PCBs)

No concerns with respe'ct-to' PCBs were noted on the exterior of the subject
property at the time of the site inspection.

Wastewater Disc’hérges
There is no wastewater currently generated on site.
Fill Material

A pile of fill was observed on the southern side of the subject property at the
time our inspection. This fill was likely placed on the property during the
construction of the neighbouring residential lands to the south. No apparent
concerns were noted with the fill material at the time of our field work. No fill
was observed in any of the boreholes drilled as part of our field program.
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(W Potable Groundwater Well
A drilled potable groundwater well was observed in the western portion of the
subject site.
45 Adjacent Properties

4.6

Land use adjacent to the subject property was as follows:

a North - Commercial and residential (former retail fue! outlet located at
6044 Perth Street);

(W South - Vacant and residential;

a East - King Street followed by residential land,;

0 West - Cockburn Street followed by residential land.

The environmental impact of the current use of the adjacent properties to the south,
east and west upon the subject site was considered to be low. The potential
environmental impact from the adjacent property to the north (former retail fuel outlet)
was considered to be moderate to high. Land use adjacent to the subject property is
illustrated on Drawing PE1623-1 - Test Hole Location Plan in Appendix 2.

Phase | - Environmental Assessment

The purpose of this Phase [-ESA was to research the past use of the subject property

and identify any potential enwronmentai concerns associated with the subject site or
adjacent properties. .

Based on the former use of neighbouring property to the north (former retail fuel
outlet), a Phase Il - ESA was recommended for the subject property.

Report PE1623-1 —
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50 PHASE Il - ENVIRONMENTAL SITE ASSESSMENT

51 Subsurface Investigation

Field Program

The subsurface investigation was conducted in July 3, 2009 and consisted of the
placement of five (5) boreholes in the subject property. The test holes were placed
along the northern portion of the property adjacent to the former retail fuel outlet. The
test hole locations are illustrated on Drawing No. PE1623-1 - Test Hole Location Plan
in Appendix 2. All boreholes were completed using a track mounted power auger drill

rig.

The test holes were completed to depths ranging from 5.2 to 6.1 m below grade. A
total of twenty-eight (28) soil samples were recovered by means of split spoon
sampling, from the auger flight or grab sampling. Upon recovery, all samples were
immediately sealed in appropriate containers to facilitate the preliminary screening
procedure. The depths at which the auger and split-spoon samples were recovered
from the test holes are shown as "AU"and “88", respectively on the Scil Profile and
Test Data sheets in Appendix 1.

All samples recovered as parf of this investigation will be stored in the laboratory for
a period of one (1) month after issuance of this report. All samples will then be
discarded unless this firm is otherwise directed.

Monitoring Well Installation

A groundwater monitoring well was installed in BH5. Typical monitoring well
construction details arerde.scribed below; '

Slotted 50 mm diameter PVC screen at base of borehole.

50 mm diameter PVC riser pipe from the top of the screen to the ground
surface.

No.3 silica sand backfill within annular space around screen.

300 mm thick bentonite hole plug directly above PVC slotted screen.

Clean backfill from top of bentonite plug to the ground surface.

ooo OO

Refer to the Soil Profile and Test Data sheets in Appendix 1 for the actual well
construction in BH5.
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5.2

5.3

Soil Sampling Protocol

Soil sampling protocols were followed using the MOE document titled “Guidance on
Sampling and Analytical Methods for Use at Contaminated Sites in Ontario”, date
May 1996. _ '

The soil samples from the split spoon or augers were recovered using a stainless steel
spoon, using a shovel or by hand, using protective gloves (changed after each
sample). The samples were placed into plastic bags. [f significant contamination was
encountered, the samples were placed into glass jars. Sampling equipment was
washed in soapy water after each split spoon to prevent cross contamination of the
samples. Samples were stored in coolers o reduce analyte volatilization during
transportation. ' : '

Groundwater Sampling Protocol

The groundwater sample was taken using a dedicated footvalve and polytubing. Prior
to sampling, the well was purged of three (3) times the well volume, if adequate water
was available. Samples were stored in bottles prepared by Paracel Laboratories.

Analytical Testing

Paracel Laboratories (Paracel), of Ottawa, performed the laboratory analysis of the soil
and groundwater samples submifted for analytical testing. Paracel is a member of the
Standards Council of Canada/Canadian Association for Environmental Analytical
Laboratories (SCC/CAEAL). Paracel is accredited and certified by SCC/CAEAL for
specific tests registered with the association.

.Subsurface Profile

In general, the soil profile consisted of a layer of topsoil underlain by native silty clay.
Specific details of the soil profile at each test hole location can be seen on the Soil
Profile and Test Data sheets in Appendix 1. :

Groundwater
The groundwater level was measured in BHS on July 7, 2009. The water level was

approximately 1.9 m below ground surface. It should be noted that groundwater levels
fluctuate seasonally. '

Report PE1623-1 .
July 185, 2009 Page 11



pate rs On@ Foul [;@ - " Phase Il - Environmental Site Assessment

Proposed Residential Development

5.5

Ottawa Kingston North Bay 10 King Street
Richmand (Ottawa), Ontario
54 Soil Sample Headspace Analysis

A Gastechtor with methane elimination and calibrated to hexane was used to measure
the combustible vapour concentratlons inthe headspace of the soil samples recovered
from the test holes.

The technical protocol was obtained frbm Appendix C of the MOE document entitled
“Interim Guidelines for the Remediation of Petroleum Contamination at Operating
Retail and Private Fuel Outlets in Ontario”, dated March 1992,

Soil samples recovered at the time of sampling were placed immediately into airtight
plastic bags with nominal headspace. All lumps of soil inside the bags were broken
by hand, and the soil was allowed to come to room temperature prior to conducting the
vapour survey. Allowing the samples to stabilize to room temperature ensures
consistency of readings between samples.

To measure soil vapours, the analyser probe is inserted into the nominal headspace
above the soil sample. A Gastech Tanktechtor with methane elimination and
calibrated to hexane were used for this purpose. The sample is agitated/manipulated
gently as the measurement is taken. The peak reading registered within the first 15
seconds is recorded as the vapour measurement.

The combustible vapour readings (gastech readings) for all soil samples were found
to be less than 10 ppm. These readings were not considered to be indicative of the
presence significant levels of volatile substances (such as gasoline or diesel, to a
lessor extent). It should be noted that the combustible vapour results can not be used
to identify the presence of heavier petroleum hydrocarbons such as heavy oil. The
results of the vapour survey are presented on the Soil Profile and Test Data sheets in
Appendix 1.

Analvtlcal Test Results

Remediation Criteria

The remediation criteria for the subject property were obtained from Table 2 of the
document entitled “Soil, Ground Water and Sediment Standards for Use Under Part
XV.1 of the Environmental Protection Act’, prepared by the Ontario Ministry of
Environment (MOE), March, 2004. The MOE Cleanup Standards are based on the
following considerations: '

Report PE1623-1 ; ,
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W Coarse grained soil conditions.
a Surface soil and groundwater conditions.
Q Potable groundwater situation.
Qa Residential land use.

Soil and Groundwater Analysis

Two (2) soil samples were submitted for petroleum hydrocarbons PHC (fractions 1 o
4), and benzene, ethylbenzene, toluene and xylene (BTEX) analysis. One (1) water
sample was submitted for analytical testing of PHCs and volatile organic compounds
(VOCs). The results of the analytical testing are presented in Tables 1, 2 and 3 along
with the applicable remediation criteria. The laboratory reports are included in
Appendix 1 of this report.

i v

Table 1
Analytical Test Results - Soil
BTEX and Petroleum Hydrocarbons (F1 to F4)
Soil Sample (ug/g) MOE Table 2
MDL , N
Parameters (nglg) ‘ (Residential)
BHA1 BH2 (ug/g)
SS6 885
Benzene 0.03 nd nd 0.24
Ethylbenzene 0.05 nd nd 0.28
Toluene 0.05 nd nd 2.1
Xylenes (total) 0.1 " nd nd 25
PHCs -F1(Co-Cy) | . 10 hd nd 180
PHCs-F2(>C,,-Cy) | 10 nd nd ‘ 250
PHCs-F3(>C,s-C,) | 10 127 nd - 800
PHCs - F4 (>C,,) 10 136 nd 5,600
Notes: MDL - Method Detection Limit '
nd - Not Detected (i.e <MDL)
nt - Not tested
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The analytical test results did not identify any BTEX or petroleum hydrocarbon
concentrations in the soil samples analysed with the following exceptions. Sample
BH1-S86 identified detectable concentrations of petroleum hydrocarbons (F3 and F4),
which were below the MOE Table 2 standards. ‘

Groundwater Analysis

A groundwater sample recovered from the monitoring well installed in BH5 and was
submitted for volatile organic compounds (VOCs) and PHCs (F, to F,) analysis. The
results are presented in Tables 2 and 3. The laboratory report is included in Appendix

1 of this report.

Table 2 :
Analytical Test Results - Groundwater
PHCs (Fractions 1 to 4)
Groundwater Saniptes
MDL (ugiL) Residential Land Use
Parameter | . 1) . MOE Table 2 (ug/L)
' BHS - MW1

F1 PHCs (C-C 200 - nd

(Ce-Cio) ‘ . - 1,000
F2 PHCs (C,i-Cys) | 100 nd _
F3 PHCs (C,sC 100 nd

(C15-Cas) 1,000
F4 PHCs (C3Cy) | 100 nd
Notes: @  MDL - Method Detection Limit

a nd - Not Detected (< MDL)

No detectable PHC concentrations were identified in the groundwater sample

analysed.
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Table 3
Analytical Test Results - Groundwater
Volatile Organic Compounds (VOCs)
MDL Groundwater Samples MOE Table 2
Parameters (ug/L) (ugiL) (Residential)
, BH5 - MW1 (ug/L)
Benzene 0.5 nd 5.0
Toluene 0.5 nd 24
Ethylbenzene 0.5 nd 24
Total Xylenes 0.5 nd 300
Bromodichtoromethane 0.4 nd 5.0
Bromoform 0.5 nd 5.0
Bromormethane 0.7 nd 3.7
Carbon Tetrachloride 0.5 nd 5.0
Chlorobenzena 0.4 nd 30
Chloroethane 1.0 nd nv
Chloroform 0.5 nd 5.0
Chloromethane 30 nd nv
Dibromochloromethane 0.5 nd 5.0
1,2 - Dibromoethane 1.0 nd nv
1,2 - Dichlorobenzene 0.4 nd 3.0
1,3 - Dichlorobenzene 0.4 nd 630
1,4 - Dichlorobenzene 0.4 nd 1.0
1,1-Dichloroethane 0.5 nd 70
1,2-Dichoroethane 0.5 nd 50
1,1-Dichloroethylene 0.5 nd 0.66
¢-1,2-Dichloroethylene 0.4 nd 70
t-1,2-Dichloroethylene 1.0 nd 100
1,2-Dichloropropane 0.5 nd 50
¢-1,3-Dichloropropylene 0.4 nd nv
t-1,3-Dichloropropylene 0.5 nd nv
Methylene Chloride 4.0 nd 50
Styrene 0.4 nd 100
1,1,1,2-tetrachloroethane 0.5 nd 5.0
1,1,2,2-tetrachloroethane 0.6 nd 1.0
Tetrachioroethylene 0.5 nd 50
1,1,1-Trichloroethane 0.4 nd 200
1,1.2-Trichloroethane 0.6 nd 5.0
Trichloroethylene 0.4 nd 50
Trichloroflucromethane 1.0 nd ny
1,3.6-Trimethylbenzene 0.5 nd nv
Vinyl Chloride 0.4 nd 0.5
Notes: O MDL. - Method Detection Limit;
W] nd - Not Detected (< MDL)
a nv - No current MOE standard

No detectable VOC concentrations were identified in the groundwater sample

analysed.
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5.6 Phasell - Environmental Assessment

A Phase Il - ESA was recommended and conducted for the subject property in order
to address potential concerns from the former use of the adjacent property to the north
as a retail fuel outlet.

Soil

A total of twenty-eight (28) soil samples were recovered from the five (5) boreholes
placed on the subject site. No visual or olfactory signs indicating the possible
presence of petroleum hydrocarbons were noted in the recovered samples.
Furthermore, the results of the combustible vapour survey did not indicate the potential
for significant concern. Two (2) soil samples were submitted for analytical testing for
PHCs (Fractions 1 to 4) and BTEX parameters.

The analytical test results did not identify any BTEX or petroleum hydrocarbon
concentrations in the soil samples analysed with the following exceptions. Sample
BH1-S86 identified detectable concentrations of petroleum hydrocarbons (F3 and F4),
which were below the MOE Table 2 standards. It should be noted that the petroleum
hydrocarbon fractions identified in this sample (F3 and F4) are representative of a
heavy oil (such as lubricating oit or grease), as opposed to gasoline.

Water

No detectable VOCs or PHC Concentrations were identified in the groundwatersample
analysed from BH5.
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6.0 ASSESSMENT AND RECOMMENDATIONS

6.1 Assessment

The purpose of the Phase | - ESA was to research the past use of the subject property
and identify any potential environmental concerns associated with the subject or
neighbouring sites with the potential to impact the subject lands. -

No significant environmental concerns were identified with the current or former use
of the subject property or the adjacent properties to the south, east and west. Based
on our findings, a Phase |I - ESA was recommended for the subject property to
address potential concerns from the former retail fuel outlet located on the
neighbouring property to the north.

Soil

Two (2) soil samples were analysed for the following parameters: petroleum
hydrocarbons (PHCs F, to F,) and benzene, ethylbenzene, toluene and xylenes
(BTEX). The soil samples analysed were from two (2) of the boreholes placed
adjacent to the former retail fuel outlet on the neighbouring property to the north. The
analytical test results did not identify any of the parameters analysed in excess of the
MOE Table 2 standards.

Groundwater

A groundwater sample was recovered from the groundwater monitoring well installed
in BH5. The sample was submitted for analytical testing of volatile organic compounds
(VOCs) and PHCs (F, to F,). The groundwater analytical test results did not identify -
any detectable concentrations of the parameters analysed

Based on our findings, it is our opinion that the subject site has not been significantly
impacted by former retail fuel outlet on the neighbouring property to the north. No
further investigation is recommended at this time.

6.2 Recommendations

It is our understanding that the subject property will undergo future re-development.
It is recommended that the one (1) drilled water well on the subject property be
properly decommissioned by licenced well drillers, if it is not going to be used as part
of the future development. Similarly, the groundwater monitoring well installed in BH5
should be properly abandoned by a licensed well driller, if it is not going to be used in
the future, or it should be registered with the MOE.
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7.0 STATEMENT OF LIMITATIONS

This Phase I-1l - Environmental Site Assessment (ESA) report has been prepared in
general accordance with the agreed scope-of-work and the requirements of CSA Z768-
01 and CSA Z769-00. The conclusions presented herein are based on information
gathered from a limited historical review, field inspection, and testing program. The
findings of the Phase |-l - ESA are based on a review of readily available geological,
historical, and regulatory information and a cursory review made at the time of the field
assessment. The historical research relies on information supplied by others, such as
local, provincial, and federal agencies and was limited within the scope-of-work, time,
and budget of the project herein.

The clientshould be aware that any information pertaining to soils and all test hole logs
are furnished as a matter of general information only and test hole descriptions or logs
are not to be interpreted as descriptive of conditions at locations other than those
described by the test holes themselves.

This report was prepared for the sole use of Talos Custom Homes Lid. Permission
from Talos Custom Homes Ltd. and our firm will be required to release this report to
any other party.

Paterson Group Inc.

e

Eric Leveque, B.A.

Mark S. D’Arcy, P. Eng.

Report Distribution:

0 Talos Custom Homes Ltd. (3 copies)
a Paterson Group Inc. (1 copy)
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28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

Consulting

SOIL PROFILE AND TEST DATA

Engineers

Phase I-ll Environmental Site Assessment
10 King Street
Ottawa {Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. PE1623
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/1
27
77
ol ss| 4 | 75| 5
974
949
27 3+90.80
295
x/’/ ss| 5 [100| 2
27%
. /?/j g
- grey by 3.7m depth 7
%4 4189.80
)i ss| & |100] 1
]
v
7%
%
?/ ss| 7 [100] 1
7 5+88.80
__________________ 5.18
End of Borehole
(Open hole GWL @ 3.7m
depth)
100 200 300 400 500
Gastech 1314 Rdg. {(ppm)
A Full Gas Resp. & Methane Elim.




patersongroup

28 Concourse Gate, Unit 1, Ottawa, ON K2ZE 7T7

Consuiting
Engineers

SOIL PROFILE AND TEST DATA

Phase I-Il Environmental Site Assessment
10 King Street
Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93.71m. : PE1623
REMARKS
' HOLE NO.
BORINGS BY CME 45 Power Auger DATE 3JulQ9 BH 2
& SAMPLE DEP EL Pen. Resist. Blows/0.3m gc
SOIL DESCRIPTION 2 o | Zam | ® sommDia.cone | SF
s o o Bg =
B8 |08 e 2L
g E E * 8 E g O Lower Explosive Limit % | g
W 0 .
GROUND SURFACE B | = o) ea 60 20 40 s 8 |=
| TOPSOIL 0.1 '
————————————————— 9%
77
A BAU| 1
A
%9
///
i ss| 2 |15 3 1792.90
1/}
%27
a7
(i
g2
9%
1] ? SS| 3 |100] 4
. ] T
Brown SILTY CLAY 4 ¢ 2791.90
]
7
977
)l ss| 4 100 3
2774
;‘/ 7 3190.90
7 ] .
/), S8| 6 |100) 2
/// g
- grey by 3.7m depth %/ /]
979 4189.90
al 8SE 6 (1001 1
/; 4
5%
%%
7%
,{/’? ssj 7 |100]| 1 .
__________________ 518144/ '
End of Barehole '
{Open hole GWL @ 3.7m
depth)
400 200 300 400 500
Gastech 1314 Rdg. (ppm)
A Full Gas Resp. & Methane Elim.




patersongroup

28 Concourse Gate, Unit 1, Ottawa, ON K2E 777

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Phase |-l Environmental Site Assessment
10 King Street
Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
83.71m. PE1623
REMARKS
' HOLE NO.
BORINGS BY CME 45 Power Auger DATE 3 Jul 09 BH 3
B SAMPLE v Pen. Resist. Blows/0.3m gr_-
]
SOIL DESCRIPTION = D'fr':)m E;-n'f} ‘| ® 50mmDia.Cone | 2§
: ‘ E2
Elm| B E §§ | e®&
g E w B E O Lower Explosive Limit % | E5
) % zg %O
GROUND SURFACE 0loa.00 20 40 60 80
[ TOPSOIL. 019 ' i i1
___________________ % 1]
%/
JERu| 1
%
7
Al ss| 2 | 50| 2 1793.00
977
977
/)
//5
ol ss| 3 | 83| 4
974 2192.00
%%
27
%
%7
Brown SILTY CLAY 97, ; ss| 4 [100] 3
449
% 1
¢/ 3+91.00
2
27 X ss| 5 |100] 2
%7
- grey by 3.5m depth >4
/?/
/7’,6
] 4+80.00
72 ss| & {100} 1
"
]
%
L] . .
]
At SsS| 7 | 100 1
27 5189.00
79
////
%
%
1]
/]
/’/"/ : Prifiiifi
__________________ .10/ 6188.00 [ttt
End of Borehole : R AR
(Open hole GWL @ 3.7m
depth)

100 200 300 400 500
Gastech 1314 Rdg. (ppm)
A Full Gas Resp. & Methane Elim.




patersongroup

28 Concourse Gate, Unit 1, Ottawa, ON K2E 777

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Phase [-ll Environmental Site Assessment
10 King Street
Ottawa (Richmond), Ontario

DATUM TBM - Top of grate located on scuth side of subject site. Gecdetic elevation = FILE NO.
71m. PE1623
REMARKS
HOLE NO.
BORINGS BY CME 45 Power Auger DATE 3 Jul 09 BH 4
B SAMPLE DEPTH Pen. Resist. Blows/0.3m gc
SOIL DESCRIPTION o '(E;}- Ez‘mE,V ' ® 50 mm Dia. Cone =T
« & o Bg £E
B8 L5052 e [ SO
g 3 *® 5 O Lower Explosive Limit% | o
m S|. 8 go
GROUND SURFACE B = I 20 40 80 80
L TOPSOIL 0.10 ’
___________________ 4/% J
A EAUL 1
7
/
7
% 1
%
2y
%Y
%4
1
;/ SS| 3 | 67 | 4
L] 1
Brown SILTY CLAY fé; 2791.80
%%
G727 '
SSt 4 |100| 2
%%
99
i 3-+90.80
//}4
; ] 8S| 5 |100| 1
- grey by 3.5m deth / / v
%
9% 4189.80
LA T e
2//, Al ss| 6 |100] 1
[
; /]
]
//
// ss| 7 (100 1 sLgs .80
__________________ 51841 :
End of Borehols
{Open hole GWL @ 3.7m
depth)
100 200 300 400 500
Gastech 1314 Rda. {ppm)
A Full Gas Resp. & Methane Elim.,




pate rS 0 N g ro u p Consulting SOIL PROFILE AND TEST DATA
Engineers ["ppase Il Environmental Site Assessment
. . 10 King Street
28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7 Ottawa (Richmond), Ontario
DATUM TBM - Top of grate located on south side of subject site. Geodetic elevation = FILE NO.
93:71m. PE1623
REMARKS
. HOLE No.,
BORINGS BY CME 45 Power Auger DATE 3 Jul 09 BH 5
g SAMPLE ELEV Pen. Resist. Blows/0.3m Eg
~ SOIL DESCRIPTION i D%:I)TH (n'f) ‘| ® sommDbia.Cone |23
2 £2
Slal|k|.E 5 & S8
E " [*8 E O Lower Explosive Limit % | 5
3, E: (5] g o0
GROUND SURFAGE M= oLes s 20 4 s s |=
nJOoPSOILL ___________ 019 7% ' R E ' R
445
424
%%
4 2 1192.80
9% e
] s
/ ke
g
7 2%
7%
%4
57 2191.80
G247 &
499 =i=
1] = 1=
% = =
974 Bl
2//// 3+80.80 .
Inferred SILTY CLAY 7 :
Y
/%/
2y
%
1]
%Y
S0
i 4+89.80
/
"
[ /’,’
27
////
977 51 88.80
iy
997
77
927,
__________________ 6.1007 4 6+87.80
End of Borehole
{GWL @ 1.90m-July 7/09)
100 200 300 400 500
Gastech 1314 Rdg. (ppm)
A Full Gas Resp. & Methane Elim.




SYMBOLS AND TERMS

SOIL DESCRIPTION

Behavioural properties. such as structure and strength, take precedence over particle gradation In
describing solls. Termlnology descnblng soll structure are as follows

Dessccated : - “having visible signs of weathering by oxldatlon of clay
o ' minerais, shrinkage cracks, etc.
" Fissured ' - ~ having cracks, and hence a blocky structure
Varved - composed of regular alternating layers of silt and clay.
Stratified - composed of alternating layers of different sail types, e.g. silt
and sand or slit and clay.
Well-Graded ' - having wide range in grain sizes and substantial amounts of
‘ all intermediate particle sizes {see Grain Size Distribution).

Uniformly-Graded predominantly of one graln size (see Grain Size Distribution).

The standard termmology to describe the strength of cohesionless soils is the relative densrty, usually
inferred from the results of the Standard Penetration Test (SPT) 'N’ value. The SPT N value is the
number of blows of a 63.5 kg hammer, falling 760 mm, required to drive a 51 mm O.D. split spoon
sampler 300 mm into the soll after an initial penetration of 150 mm.

Relative Density 'N' Value Relative Density %
Very Loose : =4 <15
Loose 410 . 15-35.
~ Compact 10-30 35-65
Dense ‘ : _ 30-50 65-85
. Very Dense >50 : >85

The 'standard terminology to describe the strength of cohesive solls Is the consistency, which is based
on the undisturbed undrained shear strengih as measured by in situ or laboratory vane tests,
penetrometer tests, unconfined compression tests, or occasionally by Standard Penetration Tests.

Consistency Undrained Shear Strength (kPa) 'N' Value

Very Soft ' <12 <2

Soft 12-25 2-4

Firm 25-50 4-8

Stiff : 50-100 g8-15

Very Stiff 100-200 15-30
" Hard >200

>30




SYMBOLS AND TERMS (continued)

SOIL DESCRIPTION (continued)

Cohesive solis can also classified according to their "sensitivity”, The sensitivity is the _ratio between
the undisturbed undrained shear strength and the remoulded undrained shear strength of the soll.

Terminology used for describing soil strata based upon texture, or the proportion of Individual patticle
sizes present is provided on the Textural Soil Classification Chart at the end of this information
package.

ROCK DESCRIPTION
The structural description of the bedrock niass.is based on the Rock Quality Designation (RQD).

The RQD classification is based on a modified core recovery percentage in which all pieces of sound
- core over 100 mm long are counted as recovery. The smaller pieces are considered to be a result of -
closely-spaced discontinuities (resulting from shearing, jointing, faulting, or weathering) in the rock
mass and are not counted. RQD is ideally determined from NXL size core. However, it can be used
on smaller core sizes, such as BX, if the bulk of the fractures. caused by drlliing stresses (called
"mechanical breaks") are easily distinguishable from the normal in-situ fractures.

RQD % ROCK QUALITY

90-100 " Excellent, intact, very sound
75-90°  Good, massive, moderately jointed or sound
50-75 Fair, blocky and seamy, fractured
25-50 Poor, shattered and very seamy or blocky, severely fractured
0-25 Very poor, crushed, very severely fractured
- SAMPLE TYPES
8S - Split spoon sample (obtained in conjunction with the performing of the
'~ Standard Penetration Test (SPT)) ' '

™ - Thin wall tube or Shelby tube
Ps - Piston sample

. AU - Auger sample or bulk sample
ws - Wash sample ' '
RC - Rock core sample (Core bit size AXT, BXL, etc.) Rock core samples are

obtained with the use of standard diamond drilling bits



" SYMBOLS AND TERMS (continued)

GRAIN SIZE DISTRIBUTION

MC% - Natural moisture content or water content of sample, %

LL - Liquid limit, % (water content above which soil behaves as a liquid)

PL - Plastic limit, % (water content above which soil behaves plastically)

Pi - Plasticity Index, % {difference between LL and PL)

Dxx - Graln size at which xx% of the soil by weight, Is of ﬁner grain sizes
. . These grain size descnptlons are not used below 0.075 mm grain size

D10 - Grain size at which 10% of the soll Is finer (effective grain size)

D60 - - Graln size at which 60% of the soll is finer

Cc - Concavity coefficient =  (D30)* / (D10 x D&0)

Cu.- - Uniformity coefficient = D80 / D10

Cc and Cu are used to assess the grading of sands and gravels:

Well-graded gravelshave:: . 1<Cc<3 -and Cu>4

Well-graded sands have: 1<Cc<3 and Cu>6

Sand and gravels not meeting the above requirements are poorly-graded or uniformly-graded.
Cc and Cu are not applicable for the description of soils with more than 10% siit and clay
(more than 10% finer than 0. 075 mm or the #200 sieve)

'CONSOLIDATION TEST
P’ - Present effective overburden pressure at sample depth
P'e - Preconsolidation pressure of (maximum past pressure on) sample
Cer - Recompression index (in effect at pressures below p’,)
Ce - Compression index (in effect at pressures above p’y)
OC Ratio Overconsolidation ratio =. p', / p',
Void Ratio Initial sample void ratio =  volume of voids / volume of solids
© Wo - Initial water content (at start of consolidation test)
PERMEABILITY TEST
k- - Coefficient of permeability or hydraulic conductivity is a measure of the ability

of water to flow through the sample. The value of k is measured at a
specified unit weight for (remoulded) cohesionless soil samples, because its
value will vary with the unit welght or density of the sample during the test.



SYMBOLS AND TERMS {(continued)

STRATA PLOT

===k . W -.- A y
3 . i :'- '_. _.' . /
‘ s e et /
Peat Mast Sand Sitt Clay
[N A A —-- —
o~ A L | Ibumam
ot — == —
a.d.p.*ﬁ T —
Glacial Till Al : Shale Limestone Sandstone
+ '
+
+
3+
Granite

MONITORING WELL AND PIEZOMETER CONSTRUCTION

- Monitoring Well Construction ~ Piezometer Construction

s—— CONCRETE CAP
=] BENSEAL OR _—
— BENTONITE =
Y

| STEEL CASING -

—— 50mm PVC PIPE
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——— IN SITU SOIL
_— SAND PACK

WATER LEVEL

50mm SLOTTED ___|
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( " ' TRUSTED, O, Ontofe K16 438
® . . RESPONSIVE. P 1800491947

o paracel@paracellabs.com
LABGR&?GRIES LTD. RELIABLE v www.paracellabs.com

OTTAWA @& NIAGARA FALLS @® MISSISSAUGA @& SARNIA

Certificate of Analysis

Paterson Group Consuilting Engineers

28 Concourse Gate, Unit 1 "~ Phone: (613) 226-7381
Nepean, ON K2E 7T7 ‘ - Fax: (613) 226-6344
Atin; Eric Leveque

Client PO; 8093 Report Date: 9-Jul-2009
Project: PE1623 Order Date: 3-J

Custody: 62523 #Ord

pe ey

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

Paracel ID ClientID
0928003-01 BH1-886.
0928003-02 BH2-885

W %ﬁ Mark Foto, M.Sc. For Dale Robertson, BSc
Approved By: woé l.aboratory Director

Any use of these resuits Implies your agreement that our total liabilty in connection with this werk, however arising shall be limited to the amount paid by you
for this work, and that our employees or agents shall not under circumstances be liable to you in connection with this work

Page 1 of 7



(@PARACEL

VARBGRATORIES LYD.

iy

Certificate of Analysis Report Date: 09-Jul-2009
Order Date:3-Jul-2009

. 9
A § kS

Client: Paterson Group Consulting Engineers

Client FO: 80923 Project Description: PE1623
Analysis Summary Table
Analysis Method ReferencelDescriptioﬁ Extraction Date Analysis Date
BTEX EPA 8260 - P&T GC-MS 6-Jul-09 8-Jul-09
CCME PHC F1 CWS Tier 1 - P&T GC-FID 6-Jul-09 8-Jul-09
CCME PHC F2-F4 CWS Tier 1 - GC-FID, extraction 7-Jul-09 7-Jul-09
Solids, % Gravimetric, calculation 6-Jul-09 6-Jul-09
OTTAWA NIAGARA FALLE
#: 1-800-709-1947 PUO-IRIN Bt Lersak Bhot B (8 Mg Gilgry Crt
PARACELBPARACELLABY.COH Otsvrh, O KEG AJE Minggaes ¥t O L) acs
HESSISSAUGA SARMEA
WHWH.PARACELLABS.COH BELS Ktimat Ad Enil €27 122 Ghiotaa 51, 19,

Ricuisdaugd, ON LEN 6.3 Barcy, ON NIT 517 Page 2 of 7




(@PARACEL

CARNRAYODRIES 70,

Certificate of Analysis
Client: Paterson Group Consultmg Englneers

Client PO: 8093

Project Description: PE1623

Report Date 09- Jul-2009
Order Date:3-Jul-2009

Client 10 BH1-S86 BH2-5S5 - N
Sample Date: 03-Jul-09 03-Jul-09 - -
Sample ID; 0928003-01 0928003-02 - -
MDL/Units Soil Soail - -
Physical Characteristics
% Solids [ oi%bywh | 70.6 70.0 - -
Volatiles
Benzene 0.03 ug/g dry <0.03 <0.03 - - -
Ethylbenzene 0.05 ug/g dry <0.05 <0.05 - -
Toluens 0.05 ugig dry <0,05 <0.05 - -
m,p-Xylenes 0.05 ug/g dry <0.05 <0.05 - -
o-Xylene 0.05 ugfg dry <0.05 <0.05 - -
Toluene-d8 Surrogate 102% 103% - -
Hydrocarbons
F1 PHCs (C6-C10) 10 ugfg dry <10 <10 - -
F2 PHCs (C10-C16) 10 ug/g dry <10 <10 - -
F3 PHCs (C16-C34) 10uglgdry 127 <10 - -
F4 PHCs (C34-C50) 10 ug/g dry 138 <10 - .

f: 1-800-709-1947

E: PARACELWPARAZELLARS.COM

WHW . PARACELLABE.COM

QITAHA

SOG-TF Y 51, Lawram Sivd
Ontewa, ON K1G 444
HISSISSAUGA

BOAY Kavmat m Un y 427
KAesitiangs. O N $43

NIAGARA FALLE
516 Mon'tzr\o (‘a}ary =)
Mipgaea Lattn, ON C2F DAY

SARKIA
123 Ctwission 51, N,

L, OMNTY 5T7 Page 3of 7



(@PARACEL

LABORBATORIES LY0

Certificate of Analysis Report Date: 09-Jul-2009
__— . . Order Date:3-Jul-2009
Client: Paterson Group Consulting Engineers
Client PO: 8093 . Project Description: PE1623
Method Quality Control: Blank A
Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limt  RPD Limit  Notes
Hydrocarbons
F1PHCs (CE-C10) ND 10 uglg
F2 PHCs (C10-C16) ND 10 ug/g
F3 PHCs (C16-034) ND 10 . uglg .
F4 PHCs (C34-C50) ND 10 uglg
Volatiles
Benzenhe . ND 0.03 uglg
Ethylbenzene ND 0.056 ugig
Toluene ND 0.08 ugl/g
m,p-Xylenes ND 0.05 ug/g
a-Xylene ND 0.05 uglg
Surrogate: Toluene-d8 8.09 ug/g 101 76-118
OTTANA N“\GARI« EALLS
Pr 1-8B0-749-1947 SHO_ZIT B Lavwrant Diver BATH Wurming Glary St
Er PARACEL@PARACELLABS.COM Otwrve, OH KiG 448 Hingars Fatin, O L2 A3
. HIGHISSAUGA = SARMIA
HWH . PARACELLABS . COM BN At A, Ummi‘.r 124 Chaiating 55, 1.

Hgvisaaupe, (8 LK ) fmirds, DN NIT UTF Page 4 of 7



(@PARACEL

LABGRATGRIES LTH i &

Certificate of Analysis Report Date: 09-Jul-2009
Order Date:3-Jul-2009

Client: Paterson Group Consulting Engineers _
Client PO: 8093 Project Deséription: PE1623

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte , Result  Limit Units Result %REC  Limit RPD  Limit Notes
Hydrocarbons
F1 PHCs (C6-C10) . ND 10 ugfy dry ND 32
F2 PHCs (C10-C18) ~ ND 10 ugiy dry ND 50
F3 PHCs (C16-C234) 28 10 ug/g dry 25 11.3 50
F4 PHCs (C34-C50) 116 10 ugig dry 97 182 50
Physical Characteristics
% Solids 954 0.1 % by Wi, 96.0 0.6 25
Volatiles
Benzene ND 0.03 ug/g dry ND 50
Ethylbenzene ND 0.05 ug/g dry ND 34
Toluene ' ND 0.05 ug/g dry ND 32
m,p-Xylenes ND 0.05 uglg dry ND a5
o-Xylene ND 0.05 uglg dry ND 50
Surrogate: Toluene-d8 10.5 ug/g dry ND 106 76-118
GTTAWA KIAGARA FALLS
F: 1-800-749.19427 FOO-TI IO Sr. Lnarant Bt 54§85 Marming Giary it
E: PARACEL@PARACELLANS.CON Cttatrn, ON 3G AJL Ninraca Felin, ON £7) DAS
: HISIISSAUGA SARNIA
WHW,PARACELLABS.CON SA45 Krimat R, Unit 27 123 Cheating 5. .

natvivsouna, ON LEN 613 Shrnis, OB NTT 517 Page 50f 7



(@PARACEL

LABGRATORIES LTH.

Certificate of Analysis

Client: Paterson Group Consulting Engineers
Client PO: 8093 Project Description: PE1623

Method Quality Control: Spike

Order Date:3-Jul-2009

Reporting Source %REC RFD

Analyte Result  Limit Units Result %REC  Limit RPD Limit  Notes
Hydrocarbons
F1 PHCs {CB-C10) 04 10 uglg ND 04.2 80-120
F2 PHCs (C10-C18) 80 10 ug/g ND 100 61-129
F3 PHCs (C15-C34) 180 i0 uglg ND 90.0 61-129
F4 PHCs (C34-C50) 132 10 uglg ND 110 81-129
Volatiles
Benzene 0.799 0.03 ugig ND 85.6 55-141
Ethylbenzene 1.80 0.05 uglg ND 80.9 61138
Toluene 14.3 0.05 ugig ND 132 54-136
m,p-Xylenes 6.14 0.05 uglg ND 91.2 61-139
0-Xylene 242 0.05 uglg ND 89.6 60-142
Surrogate: Toluene-d8 8.42 ug/g 105 76-118

GITANWA HIAGARA FALLS

b 1-800-749-19647 I00-THT G, Lwroar Wud BETE Warnng Gy Tt
T f PARACEL@PARACELLADG.GOM Otsavns, O 136G 40 Maflare e, O 125 DAS
HESSTSSAUBA EARKIA,
WHWHW.PARACELLABS.CON G645 Kiswront Hef. Ut 537 122 CheisTam 1. 12,
khlgsisrauga, ON LEN G20 Lmenia, ON NTT HTY

Page 6 of 7



(@PARACEL

LABORATORTFS LTH.

Certificate of Analysis

Client: Paterson Group Consulting Engineers
Client PO: 8093 Project Description: PE1623

Report Bate: 09-Jul-2009
Order Date:3-Jul-2009

Sample Data Revisions-
None

Work Order Revisions/Comments:
None
Other Report Notes:
n/a: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and dupllcate samples
%REC: Percent recovery.
RPD: Relative percent difference.
Soil results are reported on a dry weight basis when the umts are denoted with 'dry’.
Where %Solids is reported, moisture loss includes the loss of volatile hydrocarbons.

CCME PHC additional information:

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

laboratory. All prescribed quality criteria jdentified in the method has been met.
- F1 range corrected for BTEX. '
- F2 te F3 ranges corrected for appropriate PAHs where available.

- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to C50 hydrocarbons.
- In the case where F4 and F4G are both reported, the greater of the two results is to be used for comparison to CWS PHC criteria.

QTTAHA

P: 1.800.709-1%47 FOOABLG St Lagrant Divg,

E: PARACELGPARACELLALS.COM s, ON K1G 450
MISSISHAUGA

WWW,PARACELLABS,.CDN A Gtwrass 19 Ynid K37

Hhigvidanugd, ON LS GJT

HIAGARA FALLS
£216 Waening Glary Crt,
Ningars Fakz, O (23 DAS

SARRIA -
123 Civiating 51, N
Siirniy, ON 17T 617 Page 7 of 7



( TRUSTED, 7 300-2319 S1. Layrent Bivd. T
@ RESPONSIVE, Qttawa. Gritario K15 408 e Chﬂiﬂﬂfcmlodykmr{]
LABORATORIES LTD RELTABLE, pr 10007491947 CONYR y

e parecel @parecelabs,com
OTTAWA © NIAGARA FALLS % MISSISSAUGA & SARNIA www.paracellabs.com

Company Name Qﬁ_ﬁ_ﬁ@gﬁm} { g@},{? Project Ref {L ‘ég% e Bequired
Contact Nawe: Efpe  Lodi/gavi ' POt PO
Address: 28 Con ottt (oo, U | Quowd T DNol Quotgd | iom s T { ik | (2 fuifiada
T{‘I'.Zzé e (d‘l”‘,’%\'.\ ' "\‘7( Resutalony Oiidslns Reqpiremeess
Email Bloveg LaEd &9-»4-*:5‘[,% apri, €& | Preservative (0 be added by Parace!? D‘l’ﬂ'.é}]No
l Y AR
Matrix Types: S-5oilSed GW-Ground Waler SWe-Surfice Water SS-StosmSanttary Sewer A-Air O-Other - RDW-Regulated Debsking Water
Sawple leformation Analysis Reguired
Paratel Crder # A
H ~
n, ¥ C U ! E‘
0928107 |5 16] B 1 e.
] ’ = L a3 3w z
/7 ”/ L ) | g |E| 5% 7,
bd ‘S" = |(«'3" 3 -
:
Sample 1dentification 2
g ,:‘; Y 1 et 7
| Ri 1~ 55¢ ST |7
o e
1l B A5 Sa S BN ¥
4
i
6
7
§
3
i}
Conunents:
1 / /‘ H "
: s' ! 7e!
’\,-t"
NPT W P i oo 1 st ~ it :j’
Relimgedrd B 9% {00 Reoscda kit ’ fieoein A /“ / L,» rified iy . o a
}}g,,,-.,:glv .{,,}L,_ T ; twj“"— e fanz l}agv‘ié\;ﬁéfk "ﬂj 04 ,,-;"&;;L ,/?}n LEYY {,{ ,.\f?,
T T o 7 7

| . N L '
Pleass refer 1o the back page for Locations 104 Sample Presesvation, Confainer 458 Hold Tinw R%qmremcm {TE - Lah Copy, FINK - Chien: o



( ‘ TRUSTED. O, Ontoi K16 495
. ' RESPONSIVE. P 1-B00-748-1947

6 paracel@paraceliobs.com
LABORATORIES LTD. RELIABLE. www.pargcellabs.com

OTTAWA @ NIAGARA FALLS @® MISSISSAUGA @ SARNIA

Certificate of Analysis

Paterson Group Consulting Engineers

28 Concourse Gate, Unit 1 Phone: (613) 226-7381
Nepean, ON K2E 717 Fax: (613) 226-6344
Attn: Eric Leveque '

Client PO: 8088 Report Date: 8-Jul-2009
Project; PE1623 ' Order Date: 7-Jul-2009
Custody: 62549 SR057,

This Certificate of Analysis contains analytical data applicable to the foIIowmg samptes as submltted

Paracel ID Client ID
D928057-01 BH5-MW1

W £ % Mark Foto, M.Sc. For Dale Robertson, BSc

Approved By: # : Laboratery Director

Any use of these results implies your agreement that our total fiabilty in connection with this work, however arising shall be limited 1o the amount paid by you
for this work, and that our employees or agents shall not under‘circumstances be liable to you in connection with this work

Page1of8



(@PARACEL

LARGRATORIES LTD

T

Certificate of Analysis Report Date: 08-Jul-2009
y— . . Order Date:7-Jul-2009

Client: Paterson Group Consulting Engineers

Client PO:; 8088 Project Description: PE1623

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

CCME PHC F1 CWS Tier 1 - P&T GC-FID 7-Jul-09 8-Jul-09

CCMEPHCF2-F4 CWS Tier 1 - GC-FID, extraction 7-Jul-09 8-Jul-09

VOCs EPA 624 - P&T GC-MS 7-Jul-09 8-Jul-09
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(@PARACEL

LAROQRATYRREIES LTD

Certificate of Analysis
Client: Paterson Group Consulting Engineers

.Client PO: 8088

Project Description: PE1623

Report Date: 08-Jul-2009
Order Date:7-Jul-2009

Client 1D BH5-MW1 | - -
Sample Pate; 07/07/2009 08:00 - -
Sample ID: 0928057-01 _ .
MDL/Units Water - -

Volatiles
Benzene 0.5ugil <0.5 - -
Bromodichloromethane 04 uglt <0.4 - .
Bromoform 0.5 ug/L <0.5 - -
Bromomethane 0:7 ugll. <0.7 - -
Carbon Tetrachloride 0.5 ugi. <0.5 - -
Chlorobenzene 0.4 ugiL <0.4 - -
Chloroethane 1.0 vgh <1.0 - -
Chloroform 0.5 ug/L <0.5 - -
Chloromethane 3.0ugll <3.0 - -
Dibromochioromethane 0.5ugll <0.5 - -
1,2-Dibromoethane 1.0 ugfl <10 - -
1,2-Dichlorobenzene 0.4 ugh <0.4 - -
1,3-Dichlorobenzene 0.4 uglt <0.4 - -
1,4-Dichlorobenzene 0.4 ugiL <0.4 - -
1,1-Dichloroethane 0.5 uglL <0.5 - - .
1,2-Dichloroethane 0.5 ugll <0.5 - -
1,1-Dichloroethylene 0.5 ugit. <0.5 - -
cis-1,2-Dichloroethylene 0.4 ugiL <0.4 - .
trans-1,2-Dichloroethylens 1.0 ugil <1.0 - -
1,2-Dichloropropans 0.5ugh <0.5 - -
cis-1,3-Dichloropropylene 0.4 uglL <0.4 - .
trans-1,3-Dichloropropylene 0.5 ugfl <0.5 - .
Ethylbenzene 0.5uglt <0.5 - -
Methylene Chloride 4.0ught <4.0 - -
Styrene 0.4 ugil <0.4 - -
1,1,1,2-Tetrachloroethane 0.5 ugiL <0.5 - -
1,1,2,2-Tetrachloroethane 0.6 ug/L <0.8 - -
Tetrachloroethylene - 0.5 ugll. <0.5 - -
Toluene 0.5ugll <0.5 - -
1,1,1-Trichloroethane 0.4 ugfL <0.4 - -
1,1,2-Trichloroethane 0.6uglL <0.6 - -
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(@PARACEL

LARORATORIFS LD,

Certificate of Analysis
Client: Paterson Group Consulting Engineers

Client PO: 8088

Project Description: PE1623

Report Date: 08-Jul-2009
Crder Date:7-Jul-2002

B: 1.800.7hole4r
F: PARACELEPARALELLADS.COM
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JOO-2H1T 1 Laysant Bivd
Oitaves, OR KI1G 408
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~

Client ID: BHE-MW1 - -
Sample Date] 07/07/2009 09:00 - -
Sample ID: 0928057-01 - .
MDL/Unlts Water - -
Trichloroethylene 0.4 ugiL <0.4 - .
Trichlorofluoromethane 1.0 ugll <1.0 - -
1,3,5-Trimethylbenzene 0.5 ugll <0.5 - .
Vinyl chloride 0.4ugl <0.4 - -
m,p-Xylenes 0.5ugl. <0.5 - -
o-Xylene 0.5 ugil <0.5 - -
4-Bromofluorobenzene Surrogate 101% - -
Dibromofiuoromethane Surrogate 85.1% - -
Toluene-ds ' Surogate 97.1% - -
Hydrocarbons .
F1 PHCs (C6-C10} 200 ugll <200 - -
F2 PHCs (C10-C16) 100 ugil <100 - -
F3 PHCs (C16-C34) 100 uglL <100 - -
F4 PHCs (C34-C50) 100 ugiL <100 - -
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(@PARACEL

LABORATORIES 1 T8,

Certificate of Analysis ' - Report Date: 08-Jul-2009
Order Date:7-Jul-2009

Client: Paterson Group Consulting Engineers
Client PO: 8088 Project Description: PE1623

Method Quality Control: Blank

: Reporting Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Hydrocarbons
F1 PHCs (C8-C10) ND 200 ugfL
F2 PHCs (C10-C16) ND 100 ugfL
F3 PHCs (C16-C34) ND 100 ugll
F4 PHCs (C34-C50) ND 100 ugit
Volatiles
Benzene ND 0.5 ug/t
Bromodichloromethane ND 0.4 ug/l
Bromoform ND 0.5 ugfl.

Bromomethane ND 07 ugiL

Carbon Tetrachloride ND 0.5 ugil.

Chiorobenzene ND 0.4 ugiL

Chlorosthane ND 1.0 ugil.

Chloroform ND 0.5 ugiL

Chloromethane ND 3.0 ugfL

Dibromochloromethane ND 0.5 ug/L

1,2-Dibromoethane ND 1.0 ugil

1,2-Dichlorchenzene ND 04 S ugll

1,3-Dichlorcbenzene ND 0.4 . ugll

1,4-Dichlorobenzene ND 0.4 - ugfL

1,1-Dichloroethane ND 0.5 ~ug/L

1,2-Dichloroethiane ND 0.5 uglL

1,1-Dichlorcethylene ND 0.5 uglt

cis-1,2-Dichlcroethylene ND 0.4 ug/L

trans-1,2-Dichloroethylene ND 1.0 ug/L

1,2-Dichloropropane ND 0.5 ugilL

cis-1,3-Dichloropropylene ND 0.4 ug/L

trans-1,3-Dichloropropylene ND 0.5 ug/l.

Ethylbenzene ND 0.5 ugil

Methylene Chloride ND 4.0 ugll

Styrene ' ND 0.4 ughl

1,1,1,2-Tetrachloroethane ND 0.5 ugh.

1,1,2,2-Tetrachloroethane ND 0.6 ugiL

Tetrachloroethylene ND 0.5 ugil.

Toluene ND 0.5 ugil.

1,1,1-Trichloroethane ND 0.4 ugiL

1,1,2-Trichloroethane ND 0.6 ug/L

Trichloroethylene ND 04 ugfL

Trichlorofluoromethane ND 1.0 ug/L

1,3,5-Trimethylbenzene ND 0.5 ugit.

Vinyi chloride ND 04 ug/L

m,p-Xylenes ND 3.5 ug/l.

o-Xylene ND 05 ugiL

Surrogate: 4-Bromofluorobenzene 81.7 ug/L 102 83-134

Surrogate: Dibromofiuoromethane 72.0 ug/L 90.1 78-124

Surrogate: Toluene-d8 78.6 ug/l 98.2 76-118
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(@PARACEL

LARGAATORICS L TD.

7

Certificate of Analysis Report Date: 08-Jul-2009
. . . Order Date:7-Jul-2009
Client: Paterson Group Consulting Engineers
Client PO: 8088 Project Description: PE1623
Method Quality Control. Duplicate
Reporting , Source %REC RPD .
Analyte Result  Limit Units Result %REC  Limit RPD  Limit Notes
Hydrocarbons
F1 PHCs (CE-C10) ND 200 ug/L ND 32
Volatiles
Begnzene ND 0.5 ug/L ND 20
Bromedichloromethane ND 0.4 ugilL ND 25
Bromoform - ND 0.5 ug/L ND 25
Bromomethane ND 0.7 ugil ND 25
Carbon Tetrachiprida . ND 0.5 ugil ND 25
Chlorobenzene ND 04 ug/l ND 25
Chloroethane ND 1.0 ug/L ND 25
Chloroform ND 0.6 ug/l. ND 19
Chloromethane ND 3.0 vgil ND 25
Dibromochforomethane ND 0.5 ugfl. ND 25
1,2-Dibromoethane ND 1.0 ugit, ND 25
1,2-Dichiorobenzene ND 0.4 ug/l. ND 25
1,3-Dichlorobenzene ND 0.4 ugil, ND 25
1,4-Dichiorobenzene ND 0.4 ugll ND 25
1,1-Dichloroethane ND 0.5 uglL ND 21
1,2-Dichloroethane ND 0.5 ugll. ND 25
1,1-Dichloroethylene ND 0.5 ug/l ND. 21
cis-1,2-Dichtorosthylene ND 04 ugfl ND 20
trans-1,2-Dichloroethylens ND 1.0 ugil. ND 25
1,2-Dichloropropane ND 0.5 ug/t. ND 25
cis-1,3-Dichloropropylene ND 0.4 -ugll. ND 25
trans-1,3-Dichloropropylene ND 0.5 ug/L ND 25
Ethylbenzene ND 0.5 ug/L ND 35
Methylene Chloride ND . 4.0 ug/L ND 25
Styrene ND 0.4 ug/L ND 25
1,1,1,2-Tetrachloroethane ! ND 0.5 ugil ND 25
1,1,2,2-Tetrachloroethane ND 0.6 ugiL ND : 25
Tetrachloroethyiene ND 0.5 ug/iL ND 3
Toluene ND 0.5 ugil ND 30
1,1,1-Trichloroethane ND 0.4 ugfl ND 25
1,1,2-Trichloroethane ND 0.6 ugl/l. ND 25
Trichloroethylene ND 04 ugfl ND 30
Trichlorofluoromethane ND 1.0 ug/l ND 25
1,3,5-Trimethylbenzene ND 0.5 ug/L ND 20
Vinyl chloride ND 0.4 ug/L ND 25
m,p-Xylenes ND 0.5 ug/L ND 34
o-Xylene ND 0.5 ugit ND 3z
Surrogate: 4-Bromofluorobenzene 82.1 ug/L ND 103 a83-134
Surrogate: Dibromofluoromethane 77.2 ug/L ND 96.5 78-124
Surrogate: Toluene-d8 78.4 i ug/lL ND 98.0 76-118
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(@PARACEL

LABORATORYES LTD.

Certificate of Analysis Report Date: 08-Jul-2009
. . Order Date:7-Jul-2009
Client: Paterson Group Consulting Engineers
Client PO: 8088 Project Description: PE1623
Method Quality Control: Spike
Reporting Source %REC RPD
Analyte Result  Limit Units Resuit %REC  Limt  RPD Limit  Noies
Hydrocarbons
F1 PHCs (C6-C10) 1540 200 ugiL, ND 77.1 68-117
F2 PHCs (C10-C18}) 1200 100 ug/L ND 75.0 61-128
F3 PHCs (C16-C34) . 2860 100 ug/L ND 71.4 61-129
F4 PHCs {C34-C50) 2020 100 ug/L ND 84.4 61-129
Volatiles
Benzene 30.3 0.8 . ug/L ND 75.7 55-141
Bromodichloromethane 30.3 04 ugfl ND 75.7 52-139
Bromoform 38.9 0.5 ugll ND 97.2 52-170
Bromomethane ) 70.6 0.7 ugflL ND 177 32-138 QS5-02
Carbon Tetrachloride 219 0.5 ug/L ND 54.8 49-149
Chlorobenzene 371 0.4 ug/L ND 927 64-137
Chloroethane 255 1.0 ug/L ND 83.7 39-152
Chloroform 30.2 0.5 . uglk ND 75.6 58-138
Chloromethane 278 3.0 ug/L ND 69.6 24-163
Dibromochloromethane 38.4 0.5 “ugll ND 96.0 61-153
1,2-Dibromeethane - 38,5 1.0 ug/L ND 96.2 61-145
1,2-Dichlorobenzene 384 0.4 ug/L ND 96.0 60-150
1,3-Dichlorcbenzene 38.0 0.4 ug/L ND 95.0 §2-149
1.4-Dichlorobenzeng 38.5 0.4 ug/L ND 96.4 63-132
1,1-Dichloroethane 278 0.5 ugiL ND 69.6 51-156
1,2-Dichloroethane 341 05 ug/L ND 85.4 50-140
1,1-Dichloroethylene 31.6 0.5 ug/L ND 78.9 43-153
cis-1,2-Dichloroethylene 304 0.4 ugiL ND 76.0 58-145
trans-1,2-Dichloroethylene . 284 1.0 ugiL ND 73.5 51-146
1,2-Dichloropropane ‘ 302 0.5 ugiL ND 756 56136
cis~1,3-Dichloropropylene 37.5 04 ugit ND 93.7 54-141
trans-1,3-Dichioropropylene 43.2 0.5 ugil. ND 108 61-140
Ethylbenzene 26.8 0.5 ugil. ND 221 61-139
Methylene Chloride 36.1 40 ugil ND 90.2 58-149
Styrene 30.2 0.4 ugit. ND 98.0 63-143
1,1;1,2-Tetrachloroethane 386.0 0.5 ug/L ND 90.0 61-148.
1,1,2,2-Tetrachloroethane 47.7 0.6 ugil ND 119 50-157
Tetrachlorosthylens 404 0.5 ug/L ND 101 51-145
Tolusne 36.6 0.5 ug/L ND 91.6 54-1386
1,1,1-Trichloroethane 30.0 04 ugfl ND 75.1 55-140
1,1,2-Trichloroethane 31.5 0.6 ugiL ND 78.7 63-144
Trichloroethylene 27.0 04 ugiL NR 67.6 52-135
Trichlorofluoromethane 33.4 1.0 ugiL ND 3.6 37-155
1,3,5-Trimethylbenzene 325 0.5 ugi. ND 81.2 61-151
Vinyl chloride 30.0 04 ugiL ND 75.0 31-1589
m,p-Xylenes 74.4 G5 ugiL ND 93.0 61-139
o-Xylene 374 0.5 ug/l. ND 927 60-142
Surrogate: 4-Bromoflucrobenzene 7.4 ug/L 99.3 8s-13¢ _
Surrogate: Dibromofiucromethane 74.9 ug/L 83.6 78-124
Surrogate: Toluene-d8 79.8 ug/L 98.7 76-118
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(@PARACEL

PARDRATGRIES 183

Certificate of Analysis

Client: Paterson Group Consulting Engineers
Client PO: 8088 Project Description: PE1623

Sample and QC Qualifiers Notes
1- Q8-02 : Spike level outside of control limits. Analysis baich accepted based on other QC included in the batch,

Sample Data Revisions
None

Work Order Revisions/Comments:
None
Other Report Notes:
nfa: not applicable
MDL: Method Detection Limit
Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.
RPD: Relative percent difference.
CCME PHC additional information: ]
- The method for the analysis of PHCs complies with the Reference Method for the CWS PHC and is validated for use in the
laboratory. All prescribed quality criteria identified in the method has been met.
- F1 range corrected for BTEX.
- F2 to F3 ranges corrected for appropriate PAHs where available.
- The gravimetric heavy hydrocarbons (F4G) are not to be added to C6 to €50 hydrocarbons.
- In the case where F4 and F4G are both reported, the greater of the two resulls is to be used for comparison to CWS PHC criteria,

Order Date:7-Jul-2009
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APPENDIX 2

AERIAL PHOTOGRAPHS
FIGURE 1 - KEY PLAN.

DRAWING NO. PE1623-1 - TEST HOLE LOCATION PLAN



AERIAL PHOTOGRAPH
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AERIAL PHOTOGRAPH
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AERIAL PHOTOGRAPH
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WATER LABORATORY TEST RESULTS
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patersongionp
Consulting Engineers B

28 Concourse Gate, Unit 1, Nepean, Ontario, K2E 7T7
Tel: (613) 226-7381 Fax: (613) 226-6344

Well Inspection

Client: TAtLo S

Project: P2 G2

Location Is vant S5

Address:__ 2=  cocw Buna Field Supervisor: 2N
Homeowner Interviewed? Y/ N Date: Sov 24
Well Inspected? ('Y /N

Quality Comments:

Taste:__ Moo Odour: Mo

Colour;__ Neo oo e Hardness:__7e<,
Bacteria Testing: 4/111,%,. — 1/

Quantity Comments: (I\,)) [SSUTN — N2 ComPum T )
Flow Rate: Pump:

Pump Depth: Problems:

Well Details: _ 0
Type of Well: 64 bosyrcs Depth of Well:__ oo ~H -
Age of Well: Mupnrs 20 DAl 2o0n  Driller_Ae Cock

Well Record Available:_ o= e < A

Environmental Concerns: Mo
Surface Water:

Cors a2 s’S

Septic System:

Land Use:

Neighbouring Properties:

Sketch:

f}é‘ LA

e e ——— e

T™¢ o, A 02879

oo

‘) (o vy




patersonajronm Well Inspection
Consulting Engineers

28 Concourse Gate, Unit 1, Nepean, Ontario, K2E 777
Tel: (613) 226-7381 Fax: (613) 226-6344

Client: _J_Avtus

Project: Ruz 42
Location 2 Loy
Address._ /1. Cocg Buans Field Supervisor; LA™

Homeowner Interviewed?, Y\/N Date:  <oeop 2§11l
Well lnspectedvK j N !

Quality Comments

Taste: No (¢ su=_ - Odour: Nomsc
Colour: Ab 1 eqes, Hardness: [
Bacteria Testing: "]I{r;:,f aLL . AOlo.

Quantity Comments:

Flow Rate:_ Ny 1Sz — 6 Sueo, PUMP_Sveame et i foen SHEFL
1 (

Pump Depth:_ Ao ioen Problems:_ Nowo

Well Details:
Type of Well_ LA tyiees  Depthof Well * 80 {1 . [merevsene Lol
Age of Well_ 25 o i @) Driller J /4 =
Well Record Availablé: 1) :

Environmental Concerns: (,"-’C Cos Coens i)
Surface Water:

Septic System:__Az.c= a0 T

Land Use:

Neighbouring Properties:

Sketch:




patersonajiono Well Inspection
Consulting Engineers - '
28 Concourse Gate, Unit 1, Nepean, Ontario, K2E 7T7

Tel: (613) 226-7381 Fax: (613) 226-6344
Client: TALOS,
Project: 292
Location le2 Earog <o )E«c.,t&w\«:u>
Address. (> Win( ST Field Supervisor;  Pa(”
Homeowner Interviewed?( Y/ N Date: Sepr 22 /1
Well Inspected? (Y4 N

Quality Comments:

Taste: Nan et Odour: iy

Colour: A Hardness:  /«»

Bacteria Testing: e -« 4w d)o

Quantity Comments:

Flow Rate: Notssues Pump: Lc\sa_ ha £n 9 NN P \ .

Pump Depth: Problems:_- ll‘.S('Ufl ﬂ.[ ISz U .-un_/!x P ‘
o {l\,\ .P| COsA \3 '\ L{u\

Well Details:

Type of Well__ 4" boivecos Depth of Well:

Age of Well: “_?zL Yo Driller:

Well Record Availablé: fees -

Environmental Concerns:
Surface Water: oA

Septic System:__AecouT

Land Use: Al Coul e ) =

Neighbouring Properties:

Sketch: A'Nf??‘% ?.LTHE‘QJ\’»M
- &|g 28 . }(‘
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patersongroup Hydrogeological Assessment

Ottawa Kingston North Bay Proposed Residential Development
11 King Street, Richmond, Ontario

APPENDIX 4

e Agquifer Analysis Data
e Potential Well Interference Calculation

e Hydrographic Logs - Simultaneous and Extended Pumping

Report: PH1292-REP.01R5
February, 2010 (Updated January, 2016)
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Waterloc Hydrogeclogic
180 Columbia St. W.
Waterloo,Ontario,Canada
ph.(515y746-1798

Pumping test analysis
Theis analysis method
Confined aquifer

Date: 04.02.2610 {none, Page 1

Project: PH1292

Evaluated by RAP

Pumping Test No. 1

Test conducted on: Jan. 13/2010

W1

Discharge 1.30 /s

1fu
10 10° 10! 102 10° 10* 10° 10% 107
102
P
mm—c—"-ﬁ—"""
10!
/‘;/g_d_q.oooﬁ”"a—"
0?
s
=
107!
102
102
o TW1

Transmissivity [n¥min]; 2.21 x 102

Storativity: 2,21 x 10




Waterloo Hydirogeologic
160 Columbia 8t W.

Pumping test analysis
Theis analysis method

Date: 04.02.2010

none, Page 2

Project: PH1292

Waterlco,Ontario,Canada Confined aguifer
ph.{518]74B-1798 Evaluated by: RAP
Pumping Test No. 1 Test conducied on: Jan. 13/2010
TWA W1
Discharge 1.30 Ifs Distance from the pumplng well 3.300 m
Static water level; 2,080 m below datum
Pumping test duration Water level Drawdown
[min] [m] [m]
2 1.00 3.290 1.200
3 200 3.610 1.520
4 3.00 3.830 1.740
5 4,00 3.980 1.890
B 5.00 4.070 1.980
7 6.00 4.140 2.050
8 7.00 4.210 2.120
9 8.00 4,270 2.180
10 9.00 4,310 2,220
1 10.00 4,320 2.230
i2 15.00 4,480 2,380
13 20.00 4,570 2.480
14 25.00 4.640 2.550
15 30.00 4.680 2,580
16 40.00 4,760 2.670
17 50,00 4.810 2.720
18 60.00 4.840 2750
19 80.00 4,920 2,830
20 100.00 4,940 2.850
21 120.00 4,970 2,880
22 150.00 4,950 2.890
23 160.00 5.010 2.920
24 240.00 5.020 2.930
25 300.00 5,030 2,940
26 360.00 5.040 2.950




Waterloo Hydrogeologic
180 Columbia St. W.

Waterloo,Ondario,Canada
ph{519)746-1798

Pumping test analysis
Time-Drawdown plot

Date: 04.02.2010 | none, Page 1

Project: PH1292

Evaluated by: RAP

Pumping Test No, 1

Test conducted on: Jan, 13/2010

TW1

Discharge 1.30 /s

100 150 200

t [rmin]
250 300 350 400 450

0.00

0.30

0.80

0.90

L

1.20

1.50

5 [m]

1.80

210 R

2.40 \

2.70

3.00
o TW1




:!ggtgr:oo Hydrc‘;\?eologic Pumping test analysls Date; 04.02.2010 |none, Page 2
ph.(519)746-1798 Evaluated by: RAP

Purtping Test Ne. 1 Test conducted on: Jan. 13/2010

™A ™1

Discharge 1.30 /s Distance from the pumping well 0.300 m

Stafic water level: 2.090 m below daturm

Pumping test duration Water level Drawdown
[min] [m] [m]

9 0.00 2.080 0.000

2 1.00 3.290 1.200

3 2.00 3.610 1.520

4 3.00 3,830 1.740

5 4.00 3.880 1.890

3 5.00 4.070 1.980

T 6.00 4,140 2.050

8 7.00 4,210 2120

9 8.00 4.270 2,180
10 9.00 4.310 2.220
11 10.00 4,320 2,230
i2 15.00 4.480 2.390
13 20.00 4570 2.480
14 25.00 4,640 2,550
15 30.00 4.680 2.590
16 40.00 4,760 . 2670
17 50.00 4.810 2720
18 60.00 4.840 2,750
18 80.00 4,920 2.830
20 100.00 4,940 2.850
21 120.00 4,970 2.880
2 150.00 4,980 2.390
23 180.00 5.010 2.920
24 240.00 5.020 2.930
25 300.00 5.030 2,940
26 360.00 5,040 2,950
27 361.00 3.640 1.550
28 362.00 3.350 1.260
29 363.00 3.180 1.080
30 364.00 3.060 0.970
Y 365.00 2.970 0.880
3z 366.00 2.890 0.800
33 367.00 2,830 . 0.740
34 368.00 2.790 0.700
35 369.00 2.750 0.860
36 370.00 2.710 0.620
37 375.00 2.590 0.500
38 380.00 . 2520 0.430
39 385.00 2.480 0.390
40 390,00 2.440 i 0.350
41 400.00 2.380 0.290
42 410,00 2.340 0.260
43 420.00 2.290 0.200
44 440,00 2250 0.180
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Waterioo Hydrogeologic
180 Columbia St. W.

Waterloo,QOntaslo,Canada
ph.(E18)746-1798

Pumping test analysis
Recovery method afier

THEIS & JACOB
Confined aquifer

Date: 04.02.2010 | none, Page 1

Project; PH1292

Evaluated by: RAP

Pumiping Test No. 1

Test conducted on: Jan. 13/2010

TW1

Discharge 1.30 /s

Pumping test duration: 360.00 min

100

10!

'

102

107

0.00

0.20

v A

0.40

Q.60

0.80

/0

s'[m]

1.00

1.20

/

1.40

1.60

1.80

2,00
o TW1

Transmissivity [m¥min]: 1.89 % 102
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Waterloo Hydrogeologic
180 Columbla St. W.

Waterloo,Ontario,Canada
ph.(519)746-1758

Pumping test analysis

Recovery method afier

THEIS & JACCB
Confined aquifer

Date: 04.02.2010

none, Page 2

Project: PH1202

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: Jan. 13/2010

TW1

TWA1

Discharge 1.30 /s

Distance from the pumping well 0.300 m

Static water level: 2.090 m below datum

Purnping test duration: 360,00 min

Time from Water level Residual
end of pumping drawdown
[min] [m} [m]
1 1.00 3,640 1.550
2 200 3.350 1.260
3 3.00 3.180 1.090
4 4.00 3.060 0.870
5 5.00 2.870 0.880
8 6.00 2.880 0.800
7 7.00 2,830 0.740
8 B.0D 2,790 0.700
g 9.00 2.750 0.660
10 10.00 2.710 0.620
11 15.00 2,580 0.500
12 20.00 2.520 0.430
13 25.00 2.480 0.390
14 30.00 2.440 0.350
15 40.00 2.380 0.290
16 50.00 2.340 0.250
17 60.00 2.290 0.200
18 80.00 2.250 0.160




Waterloo Hydrogeologic
180 Columbia St. W.

Waterdoo,Cntario,Canada
ph.(519)746-17938

Pumping test analysis

Time-Drawdown plot

with discharge

Date: 16.11.2009

nane, Page 2

Project: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test canducted on: Sept. 25, 2009

TW1

TWH

Discharge 1.26 /s

Static water level: 2.575 m below datum

Pumping test duration Water level Drawdown
[min] (m] m]
1 0.00 0.000 -2.575
2 1.00 2.575 0.000
3 2.00 3.685 1.310
4 3.00 4.845 2.270
5 4,00 5.645 3.070
6 5.00 6.185 3.610
7 6.00 6.645 4,070
8 7.00 7.050 4,475
9 8.00 7.230 4,655
10 0.00 7.455 4.880
11 10.00 7.155 5.180
12 15.00 8.290 5715
13 20.00 8.520 5.945
14 25.00 8.640 6.065
15 30.00 8.700 6.125
16 40.00 8.745 6.170
17 50.00 8.780 6.205
18 60.00 B.790 6.215
19 80.00 8.795 6.220
20 120.00 B.780 6.205
21 150,00 8.775 6.200
22 180.00 8.735 6.160
23 210.00 8.690 6.115
24 240.00 8.705 6.130
25 270.00 8.690 6.115
26 300.00 8.660 6.085
27 330.00 B.675 6.100
28 360.00 8.650 8.07%
29 361.00 3.955 1.380
30 362.00 1.870 -0,705
31 363.00 0.505 -2.070
32 3683.50 0.000 2.575




Waterloo Hydrogeologic Pumping test analysis Date: 16.11.2009 |none, Page 1
180 Columbia St. W. Recovery method after —
Watertoo,Ontario,Canada THEIS & JACOB Project: PH1191
ph.{510j746-1758 Confined aquifer Evaluated by: RAP
Pumping Test No. 1 Test conducted on: Sept. 25, 2009
TW1
Discharge 1.26 I/s
Pumping test duration: 360.00 min
tt
10? 10°

0.00 \

0.20 \

0.40 \

0.60

0.80

\
w 100 \

1.20 \

1.40 \

1.60 \

N
1.80 \
2.00
o TW1

Transmissivity [n#min]: 1.89 x 107




Waterloo Hydrogeologic
180 Columbia St. W.

Waterloo,Ontario,Canada
ph{518)745-1798

Pumping test analysis

Recovery method after

THEIS & JACOB
Confined aquifer

Date: 16.11.2009

none, Page 2

Praject: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: Sept. 25, 2009

TW1

™1

Discharge 1.26 Ifs

Static water level: 2.575 m below datum

Pumping test duration: 360,00 min

Time from Water level Residual
end of pumping drawdown
[min] Im} [m]
1 1.00 3.955 1.380
2 2.00 1.870 -0.705
3 3.00 0.505 -2.070
4 3.50 0.000 -2.575




Waterloo Hydrogeologic Pumping test analysis Date: 20.11.2009 [ none, Page 1
180 Columbia St. W. Time-Drawdown plot —
Walerloco,Ontarip,Canada with discharge Project: PH1191
ph.{519)746-1798 Evaluated by: RAP
Pumping Test No. 1 Test conducted on: October 21, 2009
Tw2
Discharge 0.75 lfs
t {min]
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0.60 |
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Waterloo Hydrogeologic Pumnping test analysis Date: 20.11.2008 [none, Page 2
180 Columbia St. W, Time-Drawdown plot —

Waterloo, Ontario,Canada with discharge Project: PH1191

ph.(519)746-1798 Evaluated by: RAP

Pumping Test No. 1 Test conducted on: October 21, 2009

W2 N2

Discharge 0.75 I's

Static water level; 0.000 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]

1 0.00 0.140 0.140

2 0.50 0.740 0.740

3 1.00 1.350 1.350

4 1.50 1.620 1.820

5 2.00 1.740 1.740

6 3.00 1.880 1.860

7 4,00 2.080 2.060

8 5.00 2.120 2120

9 6.00 2.150 2.150
10 7.00 2,170 2,170
11 8.00 2.180 2,180
12 9.00 2130 2.190
13 10.00 2.190 2.190
14 15.00 2.200 2.200
15 20.00 2.220 2.220
16 25.00 2220 23220
17 30.00 2.230 2.230
18 40.00 2.230 2.230
18 50.00 2.240 2.240
20 60.00 2.250 2.250
21 80.00 2.250 2250
22 100.00 2.250 2,250
23 120.00 2.260 2260
24 150.00 2260 2.260
25 180.00 2.260 2.280
28 210.00 2.260 2.260
27 240.00 2270 2,270
28 270.00 2.270 2.270
29 300.00 2.270 2270
30 330.00 2.270 2.270
31 360.50 1.400 1.400
32 361.00 0.820 0.820
33 361.50 0.430 0.480
34 362.00 0.310 0.310
35 363.00 0.180 0.180
36 364.00 0.000 0.000




Waterloo Hydrogeologic
180 Columbia St. W.
Waterloo,Ontario, Canada
ph.{519)746-1798

Pumping test analysis
Recovery methed after
THEIS & JACOB
Confined aquifer

Date: 20.11.2009

none, Page 1

Project: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: October 21, 2009

Tw2

Discharge 0.75 ifs

Pumping test duration: 360.00 min

10!

!

10°

0.00

0.20

0.40

0.60

0.80

s'[m]

1.00

1.20

140

160

1.80

2.00
o TW2

Transmissivity [m*min]: 5.29 x 10




Waterloo Hydrogeologic

180 Columbia St. W.
Waterloo,Ontario,Canada
ph.(515)746-1788

Pumping test analysis
Recovery method after

THEIS & JACOB
Confined aquifer

Date: 20.11.2009 ] none, Page 2

Project: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: October 21, 2009

T™W2 TW2
Discharge 0.75 I's
Static water level: 0.000 m below datum Pumping fest duration: 360.00 min
Time from Water level Residual
end of pumping drawdown
[min) [m] [m]
1 0.50 1.400 1.400
2 1.00 0.820 0.820
3 1.50 0.480 0.480
4 2.00 0.310 0.310
5 3.00 0.180 0.180
6 4,00 0.000 0.000




Waterloo Hydrogeologic Pumping test analysis Date: 20.11.2008 | none, Page 1
180 Columbia St, W. Time-Drawdown plot —

Waterioo,Ontario,Canada with discharge Project: PH1191

ph.{519)746-1798 Evaluated by: RAP

Pumping Test No. 1 Test conducted on; October 20, 2009

TW3

Discharge 1.89 I/s

t [min]
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Waterloo Hydrogeologic Pumpling test analysis Date: 20.11.2009 | none, Page 2
180 Calumbia St. W. Time-Drawdown plot o

Waterlao,Ontario,Canada with discharge Project: PH1191

ph.{519)746-1758 Evaluated by: RAP

Pumping Test No. 1 Test conducted on: October 20, 2009

TW3 TW3

Discharge 1.89 I/s

Static water level: 0,000 m below datum

Pumping test duration Water level Drawdown
{min] [m] [m]

1 0.C0 0.000 0.000

2 0.50 0.220 0.220

3 1.00 0.230 0.230

4 1.50 0.250 0.250

5 2.00 0.260 0.260

6 3.00 0.270 0.270

7 4,00 0,280 0.280

8 5.00 0.290 0.290

9 6.00 0.300 0.300
10 7.00 0.300 0.200
11 8.00 0.310 0.310
12 9.00 0.320 0.320
13 10.00 0.330 0.330
14 15.00 0.360 0.360
15 ) 20.00 0.380 0.380
16 25.00 0.400 0.400
17 30.00 0.420 0.420
18 40.00 0.450 0.450
19 50.00 0.480 0.480
20 60.00 0.510 0.510
21 80.00 0.550 0.550
22 100.00 0.570 0.570
23 120.00 0.600 0.600
24 : 150.00 0.630 0.630
25 180.00 0.660 0.660
26 210.00 0.680 0.680
27 240.00 0.700 0.700
28 300.00 0.700 0.700
29 330.00 0.700 0.700
30 360.00 0.700 0.700
)| 360.50 0.460 0.460
32 361.50 Q.410 0.410
33 362.00 0.390 0.390
34 363.00 0.380 0.380
35 364.00 0.360 0.360
36 365.00 . 0.350 0,350
37 367.00 0.330 0.330
38 370.00 0.310 0.310
39 375.00 0.27¢ 0.270
40 380.00 0.230 0.230
41 385.00 0.210 0.210
42 390.00 0,180 0.180
43 400.00 0.140 0.140
44 420.00 0.080 0.080
45 435,00 0.030 0.030
48 450.00 0.000 0.000




Waterloo Hydrogeclogic
180 Columbia St. W.
Waterloo,Ontario,Canada
ph.(519)746-1798

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 20.11.2009 | none, Page 3

Project: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: October 20, 2009

TW3

Tw2

Discharge 1.89 I/s

Distance from the pumping well 376.000 m

Static water level: 0.100 m below datum

Pumping test duration Water level Drawdown
[min] [m] (m]
1 0.00 0.100 0.000
2 55.00 0.110 0.010
3 80.00 0.120- 0.020
4 130.00 0.130 0.030
5 160.00 0.140 0.040
6 180.00 0.150 0.050
7 220.00 0.160 0.060
8 280.00 0.170 0.070
9 340.00 0.180 0.080
10 360.00 0.180 0.080
11 395.00 0.180 0.080
12 445.00 0.170 0.070




Waterloo Hydrogeolegic Pumping test analysis Date: 20.11.2009 | none, Page 1
180 Columbia St. W. Theis analysis method Project PH1181
Walerloo,Ontario,Canada ' Confined aquifer roject.

ph.{519)746-1708 Evaluated by: RAP

Pumping Test No. 1 Test conducted on: Cctober 20, 2009

TW3

Discharge 1.89 /s

1fu
1071 10° 101 102 10° 10? 108 108 107
102 '

1
10 P—

10°

W)

1071

102

o TW2

Transmissivity [m¥min]: 1.27 x 107

Storativity: 2.72 x 10




Waterloo Hydrogeologic
180 Columbia St. W.
Walerlco,Ontario,Canada
ph.{519)746-1798

Pumping test analysis
Theis analysis method
Confined aguiler

Date: 20.11.2009

none, Page 2

Project: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: October 20, 2005

TwW3

TW3

Discharge 1.89 I/s

Static water level: 0.000 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
2 .50 0.220 0.220
3 1,00 0.230 0.230
4 .80 0.250 0.250
5 2.00 0.250 0.280
6 3.00 0.270 0.270
7 4.00 0.280 0.280
8 5.00 0.290 0.280
9 6.00 0.300 0.300
10 7.00 0.300 0.300
11 8.00 0.310 0.310
12 2.00 0.320 0.320
13 10.00 0.330 0.330
14 15.00 0.360 0.360
15 20.00 0.380 0.380
16 25.00 0.400 0.400
17 30.00 0,420 0.420
18 40.00 0.450 0.450
19 50.00 (.480 0.480
20 60.00 0.510 0.510
21 B0.00 0.550 0.550
22 100.00 0.570 0.570
23 120.00 0.600 0.600
24 150.00 0.630 0.630
25 180.00 C.680 0.660
26 210.00 0.680 0.680
27 240.00 0.700 0.700
28 300.00 0.700 0.700
29 330.00 0.700 0.700
30 360.00 0.700 0.700




Waterloo Hydrogeologic Pumping test analysis Date: 20.11.2002 | none, Page 1
180 Columbia St. W. Time-Drawdown-method after Proiect: PH1181
Waterloo,Onlario,Canada COOPER & JACOB ect

ph.{519)746-1798 Confined aquifer Evaluated by: RAP

Pumping Test No. 1 Test conducted on: Cctober 20, 2009

TW3

Discharge 1.89 I/s

10t 102 10?
009 T T

0.10 T
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o TW2

Transmissivity {m#min]: 2.18 x 107

Storativity; 1.85 x 10




Waterloo Hydrogeologic
180 Columbia St. W,
Waterloo,Ontario,Canada
ph.(518)746-1788

Pumplng test analysis
Theis analysis method
Confined aquifer

Date: 20.11.2009 | none, Page 3

Project: PH1191

Evalvated by: RAP

Pumping Test No. 1

Test conducted on: October 20, 2009

TW3

TW2

Discharge 1.88 lis

Distance from the pumping well 376.000 m

Static water level: 0.100 m below datum

Pumping test duration Water level Drawdown
fmin] [m] [m]
2 55.00 0.110 0,010
3 90.00 0.120 0.020
4 130.00 0.130 0.030
5 160.00 0.140 0.040
6 190.00 0.150 0.050
7 220.00 0.180 0.080
8 280.00 0.170 0.070
9 340.00 0.180 0.080
10 380.00 0.180 0.080




Waterloo Hydrogaologic Pumping test ana'ysis Date: 20.11.2009 none, Page 2
180 Columbia 3t. W. Time-Drawdown-method afier Proiect: PH1191
Waterloo,Ontario,Canada COOPER & JACOB roject

ph.{519)746-1798 Confined aquifer Evaluated by: RAP

Pumping Test No. 1 Test conducted on: October 20, 2009

TW3 TW3

Discharge 1.88 Ifs

Static water level: 0.000 m below datum

Pumping fest duration Water level Drawdown
(min] [m] [m]
2 0.50 0.220 0.220
3 1.00 0.230 0.230
4 1.50 0.250 0.250
5 2.00 0.260 0,260
6 3.00 0.270 0.270
7 4.00 . 0.280 0.280
8 5.00 0.290 0.200
9 6.00 - 0.300 0.300
10 ' 7.00 0.300 0.300
1. B.00 0.310 ¢.310
12 9.00 . 0.320 ‘ 0.320
13 10.00 0.330 0.330
14 15.00 0.360 0.360
15 20.00 0.380 0.380
16 25.00 0.400 0.400
17 30.00 0.420 0.420
18 40.00 0.450 0.450
19 50.00 0.480 0.480
20 60.00 0.510 0.510
21 80.00 0.550 0.550
22 100.00 0.570 0.570
23 120.00 0.800 0.600
24 150.00 0.630 0.630
25 180,00 0.660 0.660
26 210.00 0.680 0.580
27 240.00 . 0.700 0.700
28 _ 300.00 0.700 0.700
29 330.00 0.700 0.700

30 360.00 0.700 0.700




Waterloo Hydrogeologic
180 Columbia St W.

Waterloo,Ontario,Canada
ph.(519)748-1798

Pumping test analysis

Time-Drawdown-method after

COOPER & JACOB
Confined aguifer

Date: 20.11.2008 | nene, Page 3

Project: PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: October 20, 2009

TW3

TW2

Discharge 1.89 Ifs

Distance from the pumping well 376.000 m

Static water level; 0.100 m below datum

Pumpling test duration Water level Drawdown
fmin] [m] m)
2 55.00 0.110 0.010
3 90.00 0.120 0.020
4 130.00 0.130 0.030
5 160.00 0.140 0.040
6 190,00 0.150 0,050
7 220.00 0.160 0.080
8 280.00 0.170 0.070
g 340.00 0.180 0.080
10 360.00 0.180 0.080




Waterloo Hydrogeologic Pumping test analysis Date: 20.11.2009 | none, Page 1
:gﬁ?:::;::ﬁa\: ?ﬁg{;eg’ J'Rgtg%d after Project: PH1191

ph{519)746-1798 Confined aquifer Evaluated by: RAP

Pumping Test No. 1 Test conducted on: October 20, 2009

TW3

Discharge 1.89 s

Pumping test duration: 360.00 min

Ty
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Transmissivity [m2min]; 6.92 x 1¢°




Waterloo Hydrogeologic
180 Columbia St. W.
Watetloo,Ontatio,Canada
ph.({519)746-1796

Pumping test analysis

Recovery method affer

THEIS & JACOB
Confined aquifer

Date: 20.11.2009

none, Page 2

Project; PH1191

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: October 20, 2009

TW3

TW3

Discharge 1.89 /s

Static water level: 0.000 m below datum

Pumping test duration: 360.00 min

Time from Water level Residual
end of pumping drawdown
[min] [m] [m]

1 0.50 0.480 0.460
2 1.50 0.410 0.410
3 2.00 0.390 0.390
4 3.00 0.380 0.380
5 4.00 0.360 0.360
6 5.00 0.350 0.350
7 7.00 0.330 0.330
8 10.00 0.310 0.310
9 15.00 0.270 0.270
10 20.00 0.230 0.230
11 25.00 0.210 0.210
12 30.00 0.180 0.180
13 40.00 0.140 0.140
14 | £0.00 0.080 0.080
15 75.00 0.030 0.030
16 80.00 0.000 0.000




Waterloo Hydrogeologic
180 Columbia St. W.

‘Watedloo,Ontario,Canada
ph.(519)745-1798

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined aquifer

Date: 20.71.2009

none, Page 3

Project: PH1191

Evaluated by: RAP

Pumping Test No., 1

Test conducled on; Cctober 20, 2009

TW2

Discharge 1.89 lis

Distance from the pumping well 376.000 m

Static water level; 0,100 m below datum

Pumping test duration; 360,00 min

Time from Water level Residual
end of purnping drawdown
fmin] [m] im]
1 35.00 6.180 0.080
85.00 0.170 0.070




TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data

Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:
Location: Pumping Test: Pumping Test 1 Pumping Well: TW4
Test Conducted by: Test Date: 8/26/2011 Discharge Rate: 1.26 [I/s]
Observation Well: TW4 Static Water Level [m]: 2.09 Radial Distance to PW [m]: -
Time Water Level Drawdown
[rnin] [m] [m]
1 0 2.09 0.00
2 1 4.49 2.40
3 2 5.97 3.88
4 3 6.16 4.07
5 4 6.57 4.48
6 5 6.86 477
7 6 7.04 4.95
8 7 717 5.08
g 8 7.27 5.18
10 9 7.30 5.21
R i0 7.33 5.24
12 15 7.43 5.34
13 20 7.46 5.37
14 25 7.47 5.38
15 30 7.47 5.38
16 40 7.495 5.405
17 50 © 7525 5.435
18 60 7.535 5.445
19 80 7.54 5.45
20 100 7.57 5.48
21 120 7.55 5.46
22 180 7.49 5.40
23 240 7.45 5.36
24 300 7.415 5.325
25 360 7.43 5.34
26 420 7.37 5.28
27 480 7.36 5.27
28 540 7.38 5.29
29 541 3.89 1.80
30 542 2.91 0.82
31 543 2.63 0.54
32 544 2.55 0.46
33 545 2.52 0.43
34 546 2.51 0.42
35 550 2.46 0.37
36 555 2.44 0.35
37 560 2.41 0.32
38 565 2.40 0.31
39 580 2.35 0.26



Russell
Text Box
TW4


TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:

Location:

Pumping Test: Pumping Test 1

Pumping Well: TW4

Test Conducted by:

Test Date: 8/26/2011

Discharge Rate: 1.26 [I/s]

Observation Well: TW1

Static Water Level [m]: 2.38

Radial Distance to PW [m]; 56.26

Time Water Level Drawdown
[min] [m] [m]
1 0 2.38 0.00
2 60 2.705 0.325
3 120 2.75 0.37
4 180 2,75 0.37
5 240 2.75 0.37
] 300 2.75 0.37
7 360 2.75 0.37
8 420 2.61 0.43
9 480 2.83 .45
10 540 2.85 0.47
11 580 2.59 0.21



Russell
Text Box
TW4


TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:

Location:

Pumping Test: Pumping Test 1

Pumping Well: TW4

Test Conducted by:

Test Date: 8/26/2011

Discharge Rate: 1.26 [I/s]

Observation Well: TW2

Static Water Leve! [m]: 2.38

Radial Distance to PW [m]: 55.54

Time Water Level Drawdown
[min] [m] [m]
1 0 2.38 0.00
2 60 2.75 0.37
3 120 2,82 0.44
4 180 2.81 0.43
5 240 2.80 0.42
6 300 2.80 0.42
7 360 2.83 0.45
8 420 2.85 0.47
9 480 2.87 0.49
10 540 2.89 0.51
11 580 2.59 0.21



Russell
Text Box
TW4


TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:
Location: Pumping Test: Pumping Test 1 Pumping Well: TW4
Test Conducted by: Test Date: 8/26/2011 Discharge Rate: 1.26 [I/s]
Observation Well: TW3 Static Water Level [m]: 2.14 Radial Distance to PW [m]: 29.27
Time Water Level Drawdown
[min] fm] [rn]
1 0 2.14 0.00
2 60 2.53 0.30
3 120 2.59 0.45
4 180 2.59 0.45
5 240 2.58 0.44
6 300 2.58 0.44
7 a2 2.62 0.48
8 420 2.65 0.51
g 480 2.69 0.55
10 540 2.73 0.59
11 580 2.38 0.24



Russell
Text Box
TW4


TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:
Location: Pumping Test: Pumping Test 1 Pumping Well: TW4
Test Conducted by: Test Date: 8/26/2011 Discharge Rate: 1.26 [l/s]
Observation Well: TW5 Static Water Level m]: 2.20 Radial Distance to PW [m]: 97.19
Time Water Level Drawdown
fmin] [m] [m]
1 0 2.20 0.00
2 60 2.55 0.35
3 120 2.60 0.40
4 180 2.59 0.39
5 240 2.59 0.39
6 300 2.59 0.39
7 360 2.62 0.42
8 420 2.64 0.44
9 480 2.66 0.46
10 540 2.68 0.48
1 580 2.37 0.17



Russell
Text Box
TW4


TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:
Location: Pumping Test: Pumping Test 1 Pumping Well: TW4
Test Conducted by: Test Date: 8/26/2011 Discharge Rate: 1.26 [I/s]
Observation Well: EW Static Water Level [m]: 2.11 Radial Distance to PW [m]: 82.16
Time Water Level Drawdown
[min] [m] [m]
1 0 2.11 0.00
2 60 2.17 0.06
3 120 2.21 0.10
4 180 2.18 0.07
5 240 217 0.06
6 300 217 0.06
7 360 2.16 0.05
8 420 2.18 0.07
9 480 2.265 0.155
10 540 2.18 0.07
11 580 222 0.11



Russell
Text Box
TW4


TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:
Location: Pumping Test: Pumping Test 1 Pumping Well: TW4
Test Conducted by: Test Date: 8/26/2011 Discharge Rate: 1.26 [I/s]
Observation Well: 13Cock Static Water Level [m]: 3.29 Radial Distance to PW [m]: 137.07
Time Water Level Drawdown
[minj [m) [m]
1 30 3.29 0.00
2 60 3.34 0.05
3 120 3.385 0.005
4 180 3,38 0.09
5 240 3.369 0.078
6 300 3348 0.058
7 360 3.34 0.05
8 420 3.37 0.08
9 480 3.44 0.15
10 580 3.40 0.11



Russell
Text Box
TW4


TWA4

Paterson Group Inc,
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test - Water Level Data Page 1 of 1

Project: Talos- Deep Well Analysis

Number: PH1292

Client:

Location:

Pumping Test: Pumping Test 1

Pumping Well: TW4

Test Conducted by:

Test Date: 8/26/2011

Discharge Rate: 1.26 [I/s]

Observation Well: 6King

Static Water Level [m): 4.06

Radial Distance to PW [m]: 95.71

Time Water Level Drawdown
[min] [m] [m]
1 0 4.06 0.00
2 B0 4.04 -0.02
3 120 4.17 0.11
4 180 4.08 0.02
5 240 4.08 0.02
6 300 4.09 0.03
7 360 4.08 0.02
8 420 4.29 0.23
9 480 4.16 0.10
10 580 4.15 0.08
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TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Talos- Deep Well Analysis

Number: PH1292

Client:
Location: Pumping Test: Pumping Test 1 Pumping Well: TW4
Test Conducted by: Test Date: 8/26/2011
Analysis Performed by: Time-Drawdown Analysis (TW4) Analysis Date: 10/23/2013
Aquifer Thickness: Discharge Rate: 1.26 [I/s]
Time [min]
0 280 420 560 700
B = -t - i
. N
1.40+
[
'E' ]
= 280+
-
3
0
°
2 4.20
1
[a]
- 8 L 4
5.60

7.00
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TWA4

Paterson Group Inc.

154 Colonnade Road South

Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Talos- Deep Well Analysis

Number: PH1292

Client:

Location: Pumping Test: Pumping Test 1 Pumping Well: TW4

Test Conducted by: Test Date: 8/26/2011

Analysis Performed by: Theis Analysis Date: 10/23/2013

Aquifer Thickness: Discharge Rate: 1.26 [I/s]

Dimensionless Time tD [min]
1EO0 1E4: 1E2 1E8
1E1 - ? T e B ' ' '

o

Dimensionless Drawdown sD [m]

1EG-1— - y 5| g s
|
1E-1wTwg * TWI TTWZ : vV TW3
+ TW5
Calculation using Theis
Observation Well Transmissivity Storage coefficient Radial Distance to PW
[m#d] [m]

W4 35110’ 3.91 x 107 0.07
WA 1.59 x 102 1.48 x10° 56.26
Tw2 8.64 x 10" 1.00x 10 55.54
W3 1.19 x 10 7.56 x 107 29.27
TW5 1.77 x 10° 157 x10°® 97.19
Average 1.15 x 10 3.85x10°
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TWA4

Paterson Group Inc.
154 Colonnade Road South
Ottawa, Ontario K2E 7J5

Pumping Test Analysis Report

Project: Talos- Deep Well Analysis

Number: PH1292

Client:

Location:

Pumping Test: Pumping Test 1

Pumping Well: TW4

Test Conducted by:

Test Date: 8/26/2011

Aquifer Thickness: Discharge Rate: 1.26 [I/s]
Analysis Name Analysis Performed by Analysis Date | Method name Wwell T [m#/d] S

3 | Theis 10/23/2013 | Theis TW4 351 x10" | 3.9ix107

4 | Theis 10/23/2013 | Theis TW1 1,59 x 102 | 1.48% 107

5 | Theis 10/23/2013 | Theis TW2 8.64x10" | 1.00x10*

6 | Theis 10/23/2013 | Theis TW3 148 x10° | 7.56 x 10°

7 | Theis 10/23/2013 | Theis TW5 1.77x10° | 157 x 10®
Average | B82 x10' | 8.19x10°
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Rectangle


patersongroup
hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

Pumping Test Analysis Report

TW5

Project: 11 King Street

Number: PH1292

Client: Toscano Land Corp

Location: Richmond ON

| Pumping Test: Pumping Test at TW5

Pumping Well: TW5

Test Conducted by: RP

Test Date: 30/09/2011

Analysis Performed by:

Theis (linear)

Analysis Date: 01/12/2015

Aquifer Thickness: 15.00 m

Discharge Rate: 1.36 [I/s]

0 140

Time [min]
280 420

560 700

0.00

0.40

0.80

=
N
o

Drawdown [m]

1.60
2.00
= TW5
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]

TW5 6.72 x 10' 4.48 x 10° 0.25
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patersongroup
hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

Pumping Test Analysis Report

TW5

Project: 11 King Street

Number: PH1292

Client: Toscano Land Corp

Location: Richmond ON

| Pumping Test: Pumping Test at TW5

Pumping Well: TW5

Test Conducted by: RP

Test Date: 30/09/2011

Analysis Performed by:

Theis (semi log)

Analysis Date: 19/11/2015

Aquifer Thickness: 15.00 m

Discharge Rate: 1.36 [I/s]

Time [min]

1EO 1E1 1E2 1E3

0.00

0.40
— 5 mn
£
=" 0.80
c
3 L

\h

2 1.20
[
(a]

1.60

2.00

B TW5S
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]

TW5 6.72 x 10' 4.48 x 10° 0.25
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patersongroup Pumping Test Analysis Report
hydrogeology Project: 11 King Street
154 Colonnade Road South Number: PH1292
Ottawa, Ontario, K2E 7J5 Client: Toscano Land Corp

TW5

Location: Richmond ON

| Pumping Test: Pumping Test at TW5

Pumping Well: TW5

Test Conducted by: RP

Test Date: 30/09/2011

Analysis Performed by:

Theis Jacob (linear)

Analysis Date: 19/11/2015

Aquifer Thickness: 15.00 m

Discharge Rate: 1.36 [I/s]

Time [min]

0 140 280 420 560 700
0.00
0.40
0.80
= [
|§| . .\*l‘..“._ ] m u
1.20
1.60
2.00
= TW5
Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW5 9.33 x 10' 6.22 x 10° 0.25
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patersongroup
hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

Pumping Test Analysis Report

TW5

Project: 11 King Street

Number: PH1292

Client: Toscano Land Corp

Location: Richmond ON

| Pumping Test: Pumping Test at TW5

Pumping Well: TW5

Test Conducted by: RP

Test Date: 30/09/2011

Analysis Performed by:

Cooper Jacob |

Analysis Date: 20/11/2015

Aquifer Thickness: 15.00 m

Discharge Rate: 1.36 [I/s]

Time [min]

1EO 1E1 1E2 1E3
0.00
0.40
|

£
=" 0.80
c
g T‘h""iiir-L -
o
E —
2 1.20
[
(a]

1.60

2.00

B TW5S
Calculation using COOPER & JACOB
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]

TW5 8.83 x 10' 5.89 x 10° 0.25
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patersongroup

hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

Pumping Test Analysis Report

TW5

Project: 11 King Street

Number: PH1292

Client:

Toscano Land Corp

Location: Richmond ON

Pumping Test: Pumping Test at TW5

Pumping Well: TW5

Test Conducted by: RP

Test Date: 30/09/2011

Aquifer Thickness: 15.00 m

Discharge Rate: 1.36 [I/s]

Analysis Name Analysis Performed by| Analysis Date | Method name Well T [m?/d] K [m/d] S
1| Theis (semi log) 19/11/2015 | Theis TW5 672 x 10" | 4.48 x 10° | NAN
2 | Theis Jacob (linear) 19/11/2015 | Theis with Jacob CorréTW5 9.33x 10" |6.22x10° | NAN
3 | Cooper Jacob | 20/11/2015 | Cooper & Jacob | TW5 8.83x 10" |5.89x10° | NAN
4 | Theis (linear) 01/12/2015 | Theis TW5 6.72x 10" | 4.48x10° | NAN
5 | Theis Jacob (semi log 01/12/2015 | Theis with Jacob CorréTW5 9.33x 10" | 6.22x 10° | NAN
Average | 819 x 10' | 5.46 x 10° | NAN
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SIMULTANEOUS TEST

Paterson Group
Consulting Engineers
154 Colonnade Road

South

Ottawa - Ontario - K2E 745

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW4, TW5, TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

| Theis

Analysis Date: 28/10/2015

Aquifer Thickness: 15.00 m

Time [min]

0 200 400 600 800 1000
0.00]
0.60
—
£
Rl —
- 1.20
3
0
E
s 1.807
|
(a]
2.40
3.00~FWt +—TW3 W2 & 20-Cockburn
2 23 King
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient
Conductivity
[m2/d] [m/d]
TW1 113 x 10° 7.55 x 10° 2.25x 10
TW3 1.00 x 10° 6.69 x 10° 1.50 x 10°
TW2 1.00 x 10° 6.67 x 10° 3.12x10°
20 Cockburn 1.02 x 10° 6.79 x 10° 9.70 x 10°®
23 King 1.08 x 10° 7147 x 10° 1.11 x 10°
Average 1.05 x 10° 6.97 x 10° 1.79 x 10°
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SIMULTANEOUS TEST

Paterson Group
Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 745

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW4, TW5, TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

| Theis with Jacob correction

Analysis Date: 29/10/2015

Aquifer Thickness: 15.00 m

Time [min]

0 200 400 600 800 1000
|
0.00 ot -
[ ]
0.60
1.20
™
3
e
1.80
2.40
3.00F +—F W2 & 20-Cockburn
2 23 King
Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Storage coefficient
Conductivity
[m2/d] [m/d]
TW1 1.16 x 10° 7.75 x 10° 2.58 x 10
TW3 1.06 x 10° 7.04 x 10° 1.68 x 10°
TW2 1.04 x 10° 6.91 x 10° 3.75 x 10°
20 Cockburn 1.09 x 10° 7.28 x 10° 9.75 x 10°®
23 King 115 x 10° 7.65 x 10° 1.09 x 10°
Average 1.10 x 10 7.33 x 10° 2.02 x 10°
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SIMULTANEOUS TEST

Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW4, TW5, TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

| Theis Jacob (TW4, TW5, TW6)

Analysis Date: 24/11/2015

Aquifer Thickness: 15.00 m

Time [min]

0 200 400 600 800 1000
0.00 i
2.00
4.00
= !
£
d
6.00
8.00
10.00
= TW4 e TW5 A TW6
Calculation using Theis with Jacob Correction
Observation Well Transmissivity Hydraulic Storage coefficient
Conductivity
[m2/d] [m/d]
TW4 8.17 x 10' 5.45 x 10°
TW5 3.35x 10’ 2.24 x 10°
TW6 9.08 x 10' 6.05 x 10°
Average 6.87 x 10’ 4.58 x 10°
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Paterson Group
Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

Pumping Test Analysis Report

SIMULTANEOUS TEST

Project: 11 King St

Number: P

H1292

Client:

Talos

Location: Richmond ON

Pumping Test: Simultaneous Test

Pumping Well: TW4, TW5, TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Aquifer Thickness: 15.00 m

Analysis Name Analysis Performed by| Analysis Date | Method name Well T [m?/d] K [m/d] S
1 | Theis 28/10/2015 | Theis TWH1 1.13x10° | 755x10° | 2.25x 10°
2 | Theis 28/10/2015 | Theis TW3 1.00 x 10° | 6.69 x 10° | 1.50 x 10°
3 | Theis 28/10/2015 | Theis TW2 1.00 x 10° | 6.67 x 10° | 3.12 x 10°
4 | Theis 28/10/2015 | Theis 20 Cockburn 1.02 x 10° | 6.79 x 10° | 9.70 x 10°
5 | Theis 28/10/2015 | Theis 23 King 1.08 x 10° | 7.17 x 10° | 1.11 x 10°
6 | Theis with Jacob correction 29/10/2015 | Theis with Jacob Corr¢TW1 116 x 10° | 7.75 x 10° | 2.58 x 10°
7 Theis with Jacob correction 29/10/2015 Theis with Jacob CorrgcTW3 1.06 x 10° | 7.04x10° | 1.68x 10°
8 Theis with Jacob correction 29/10/2015 Theis with Jacob CorrgcTW2 1.04 x 10° | 6.91 x 10° | 3.75x 10°
9 Theis with Jacob correction 29/10/2015 Theis with Jacob Corre0 Cockburn 1.09 x 10° | 7.28 x 10° | 9.75 x 10°®
10 | Theis with Jacob correction 29/10/2015 | Theis with Jacob Corr¢@3 King 1.15x10% | 7.65 x 10° | 1.09 x 10
11 | Theis Jacob (TW4, TW5, TW6) 24/11/2015 | Theis with Jacob CorrécTW4 8.17x 10" [5.45x10° | NAN
12 | Theis Jacob (TW4, TW5, TW6) 24/11/2015 | Theis with Jacob CorrécTW5 3.35x 10" |224x10° | NAN
13 | Theis Jacob (TW4, TW5, TW6) 24/11/2015 Theis with Jacob CorreTW6 9.08 x 10" | 6.05x 10° | NAN
Average | 9.84 x 10" | 6.56 x 10° | NAN



Russell
Text Box
SIMULTANEOUS TEST


SIMULTANEOUS TEST

patersongroup
hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

Pumping Test Analysis Repotr

-

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON | Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by: Theis (linear) Analysis Date: 01/12/2015
Aquifer Thickness: 15.00 m Discharge: variable, average rate 1.66 [lI/s]
Time [min]
0 40 80 120 160 200
0.00
0.60
3
c 1.20
3
[=)
E
= 1.80
1
(a]
2.40
3.00
= TW6
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW6 4.90 x 10° 3.27 x 10” 0.25
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SIMULTANEOUS TEST

Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test Pumping Well: TW4

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

Theis RECOVERY (TW4) Analysis Date: 24/11/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 1.66 [lI/s]

t/t
1EO 1E1 1E2 1E3
1E1
—
E. 8EO
c
3
- 6E0
S
]
S
> 4EQ0 -
z —
/”
T = |
o e
OEO-
H TW4
Calculation using THEIS & JACOB
Observation Well Transmissivity Hydraulic Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW4 2.29 x 10' 1.53 x 10° 0.25
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patersongroup
hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

SIMULTANEOUS TEST

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON | Pumping Test: Simultaneous Test

Pumping Well: TW5

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by: Theis (linear) Analysis Date: 01/12/2015
Aquifer Thickness: 15.00 m Discharge: variable, average rate 1.66 [lI/s]
Time [min]
0 40 80 120 160 200
0.00
0.60
3
c 1.20
3
[=)
E
= 1.80
1
(a]
2.40
3.00
= TW5S
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW5 4.58 x 10° 3.05 x 10" 0.25
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SIMULTANEOUS TEST

Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 745

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW5

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

Theis RECOVERY

Analysis Date: 01/12/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 1.66 [lI/s]

t/t
1EO 1E1 1E2 1E3
3EO 7
//

E ol

— 2EO //

s ~

//

S 2E0 -

S rd |

] / u -

» ~am

©  1E0 ~ gul

]

=

©

‘% 6E-1

)

|

OEO-
B TW5
Calculation using THEIS & JACOB
Observation Well Transmissivity Hydraulic Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]

TW5 2.39 x 10' 1.60 x 10° 0.25
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SIMULTANEOUS TEST

patersongroup
hydrogeology

154 Colonnade Road South
Ottawa, Ontario, K2E 7J5

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON | Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by: Theis (linear) Analysis Date: 01/12/2015
Aquifer Thickness: 15.00 m Discharge: variable, average rate 1.66 [lI/s]
Time [min]
0 40 80 120 160 200
0.00
0.60
3
c 1.20
3
[=)
E
= 1.80
1
(a]
2.40
3.00
= TW6
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW6 4.90 x 10° 3.27 x 10” 0.25
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SIMULTANEOUS TEST

Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

New analysis 1

Analysis Date: 01/12/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 1.66 [lI/s]

t/t
1EO 1E1 1E2 1E3
0.00+

— 0.60

3

c

8 1.20

T [ |

3 ~2n, =

© ~~

- N u

= 1.80 ~ =

g - ~

=

0

= 240 \\

~~
N
\\
NN
N
3.00
B TW6

Calculation using THEIS & JACOB

Observation Well Transmissivity Hydraulic Radial Distance to

Conductivity PW
[m2/d] [m/d] [m]

TW6 2.59 x 10' 1.72 x 10° 0.25
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Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

ric

EXTENDED TEST (TW6)

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

Theis

Analysis Date: 28/10/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.56667 [I/s]

Time [min]

0 1400 2800 4200 5600 7000
0.00
0.40
—
£
Rl —
- 0.80
3
o
E
s 1.20
| 9
(a]
1.60
2.00 =—TW4 W5 WL +TW3
B TW2 ® 20 Cockburn 4 23 King
Calculation using Theis
Observation Well Transmissivity Hydraulic Storage coefficient Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW4 6.79 x 10' 453 x 10° 1.00 x 107 58.52
TW5 512 x 10' 3.41 x 10° 233 x 10° 55.0
TW1 7.08 x 10' 472 x 10° 1.00 x 107 50.57
TW3 5.97 x 10' 3.98 x 10° 1.00 x 107 75.8
TW2 710 x 10’ 473 x 10° 1.37 x 107 33.14
20 Cockburn 6.88 x 10 459 x 10° 117 x 107 68.59
23 King 6.65 x 10’ 4.43 x 10° 1.00 x 107 101.02
Average 6.51 x 10’ 4.34 x 10° 4.26 x 10”7
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Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

ric

EXTENDED TEST (TW6)

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

Agarwal + Theis RECOVERY

Analysis Date: 29/10/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.56667 [I/s]

0 200

Time [min]
400

600

800

1000

0.14+

Drawdown [m]

0.56

0.70
e 20 Cockburn

2 23 King

Calculation using AGARWAL + Theis

Observation Well Transmissivity Hydraulic Storage coefficient Ratio K(v)/K(h) Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]
TW4 421 x10' 2.81 x 10° 119 x 10° 3.02 x 10" 58.52
TW5 5.44 x 10' 3.63 x 10° 5.35x 10° 113 x 10" 55.0
TWH 5.16 x 10' 3.44 x 10° 7.20 x 10°® 3.15x 10" 50.57
TW2 5.32 x 10' 3.54 x 10° 257 x 10° 1.19 x 10 33.14
20 Cockburn 5.38 x 10’ 3.58 x 10° 8.04 x 10° 1.58 x 10 68.59
23 King 5.31 x 10’ 3.54 x 10° 210 10° 1.22 x 10" 101.02
Average 513 x 10’ 3.42 x 10° 1.00 x 10° 1.88 x 10
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EXTENDED TEST (TW6)

Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

ric
Project: 11 King St
Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

Theis RECOVERY

Analysis Date: 23/11/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.56667 [I/s]

1EO 1E1

0.00*\
~—

0.14

Time
1E2 1E3 1E4

—
£
e
- 0.28
3
o
E
s 0.42
| 9
(a]

0.56

0.70 B—TW4 - TW5 1

HTW2 ® 20 Cockburn King
Calculation using THEIS & JACOB
Observation Well Transmissivity Hydraulic Radial Distance to
Conductivity PW
[m2/d] [m/d] [(m]

TW4 433 x10' 2.88 x 10° 58.52
TW5 5.43 x 10' 3.62 x 10° 55.0
TW1 5.14 x 10’ 3.43 x 10° 50.57
TW3 5.14 x 10' 3.43 x 10° 75.8
TW2 5.30 x 10’ 3.54 x 10° 33.14
20 Cockburn 5.37 x 10' 3.58 x 10° 68.59
23 King 5.29 x 10’ 353 x 10° 101.02
Average 5.14 x 10’ 3.43 x 10°
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Paterson Group
Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

Pumping Test Analysis Report

EXTENDED TEST (TW6)

Project: 11 King St

Number: PH1292

Client:

Talos

Location: Richmond ON

Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.56667 [I/s]

Analysis Name Analysis Performed by Analysis Date | Method name Well T [m2/d] K [m/d] S

1| Theis 28/10/2015 | Theis TW4 6.79 x 10' | 4.53 x 10° | 1.00 x 107

2 | Theis 28/10/2015 | Theis TW5 512x10' |[3.41x10° |2.33x10°®

3 | Theis 28/10/2015 | Theis TWA1 7.08x 10" [4.72x10° |1.00x 107

4 | Theis 28/10/2015 | Theis TW3 5.97 x 10" | 3.98 x 10° | 1.00 x 107

5 | Theis 28/10/2015 | Theis Tw2 7.10x 10" [4.73x10° | 1.37 x 107

6 | Theis 28/10/2015 | Theis 20 Cockburn 6.88x 10" [4.59x10° |1.17 x 10”7

7 | Theis 28/10/2015 | Theis 23 King 6.65x 10" | 4.43x10° | 1.00 x 107

8 | Agarwal + Theis RECQVERY 29/10/2015 | AGARWAL + Theis | TW4 511 x10" [3.41x10° |1.19x10°

9 | Agarwal + Theis RECQVERY 29/10/2015 | AGARWAL + Theis | TW5 5.44 x10' |3.63x10° |5.35x 10°

10 | Agarwal + Theis RECQVERY 29/10/2015 | AGARWAL + Theis | TW1 516 x 10' | 3.44 x 10° | 7.20 x 10°®

11 | Agarwal + Theis RECQVERY 29/10/2015 | AGARWAL + Theis | TW2 5.32x 10" |3.54x10° | 257 x 10°

12 | Agarwal + Theis RECQVERY 29/10/2015 | AGARWAL + Theis | 20 Cockburn 538 x 10" |3.58 x 10° | 8.04 x 10°®

13 | Agarwal + Theis RECQVERY 29/10/2015 | AGARWAL + Theis | 23 King 433 x10' [ 354x10° |210x10°®

14 | Theis RECOVERY 23/11/2015 Theis Recovery TW4 533 x 10" |3.55x10° | NAN

15 | Theis RECOVERY 23/11/2015 | Theis Recovery TW5 5.43x 10" |3.62x 10° | NAN

16 | Theis RECOVERY 23/11/2015 Theis Recovery TWAH 514 x 10" [3.43x10° | NAN

17 | Theis RECOVERY 23/11/2015 | Theis Recovery TW3 514 x 10" |3.43 x 10° | NAN

18 | Theis RECOVERY 23/11/2015 | Theis Recovery TW2 530 x 10' [ 3.54x10° | NAN

19 | Theis RECOVERY 23/11/2015 Theis Recovery 20 Cockburn 537 x 10" |3.58 x 10° | NAN

20 | Theis RECOVERY 23/11/2015 | Theis Recovery 23 King 529x 10" [353x10° | NAN
Average 3.81 x10° | NAN
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Paterson Group
Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 745

ric

EXTENDED TEST (TW6)

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

| Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by:

Agarwal + Theis RECOVERY (semilog)

Analysis Date: 29/10/2015

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.56667 [I/s]

Time [min]

1E-1 1EO 1E1 1E2 1E3

0.00 i

0.14 N
—
3
- 0.28
3
o
E
2 0.42
1
(a]

0.56

0.70

B TW4 ® TW5
Calculation using AGARWAL + Theis
Observation Well Transmissivity Hydraulic Storage coefficient Ratio K(v)/K(h) Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]

TW4 3.38 x 10' 2.25 x 10° 258 x 10° 4.87 x 10" 58.52
TW5 4.01 x 10 2.67 x 10° 1.96 x 10° 4.98 x 10" 55.0
Average 3.70 x 10’ 2.46 x 10° 2.27 x 10° 4.92 x 10
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Paterson Group

Consulting Engineers

154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

ric

EXTENDED TEST (TW6)

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON | Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Analysis Performed by: Theis RECOVERY Analysis Date: 23/11/2015
Aquifer Thickness: 15.00 m Discharge: variable, average rate 0.56667 [I/s]
t/t
1EO 1E1 1E2 1E3 1E4
0.00 \
N

— 0.14

E N

c

g 0.28

S0

3

]

1

©

Tg 0.42

]

© N

= N

§ 0.56 \ k u

. AN |
O\
..\.T \\
N
0.70 b
B TW4 ® TW5
Calculation using THEIS & JACOB
Observation Well Transmissivity Hydraulic Radial Distance to
Conductivity PW
[m2/d] [m/d] [m]

TW4 3.52 x 10' 2.35 x 10° 58.52

TW5 4.06 x 10’ 2.71 x 10° 55.0

Average 3.79 x 10’ 253 x 10°
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EXTENDED TEST (TW6)

Paterson Group

Consulting Engineers
154 Colonnade Road South
Ottawa - Ontario - K2E 7J5

Pumping Test Analysis Report

Project: 11 King St

Number: PH1292

Client: Talos

Location: Richmond ON

Pumping Test: Simultaneous Test

Pumping Well: TW6

Test Conducted by: RAP

Test Date: 31/10/2014

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.56667 [I/s]

Analysis Name Analysis Performed by| Analysis Date | Method name Well T [m?/d] K [m/d] S
1 | Agarwal + Theis RECQVERY (semilog) 29/10/2015 | AGARWAL + Theis | TW4 3.38x 10" [2.25x10° | 2.58 x 107
2 | Agarwal + Theis RECQVERY (semilog) 29/10/2015 | AGARWAL + Theis | TW5 4.01 x10" | 2.67x10° |1.96x 10°
3 | Theis RECOVERY 23/11/2015 | Theis Recovery TW4 352x10" [235x10° | NAN
4 | Theis RECOVERY 23/11/2015 | Theis Recovery TW5 4.06x 10" [2.71x10° | NAN
Average | 3.74 x 10' | 2.49 x 10° | NAN
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Simultaneous Test - Pumping of TW4, TW5 and TW6
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Start of Simultaneous Pumping Test

Simultaneous Test
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Long Term Test TW6 - 9am 1-Nov-14 to 9:53 am 4-Nov-14
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patersongroup Hydrogeological Assessment

Ottawa

Kingston North Bay Proposed Residential Development
11 King Street, Richmond, Ontario

APPENDIX 5

Figure 1 - Site Location Plan

Figure 2 - Surficial Soil Delineation Mapping

Figure 3 - Regional Bedrock Mapping

Figure 4 - Surrounding Well Information Plan

Figure 5 - Regional Wells Plan

Figure 6 - Geotechnical Investigation

Figure 7 - Lot Development Plan (Novatech)

Figure 8 - Conceptual Hydrogeological Model

Figure 9 - Schematic Geological Cross Sections (Golder)
Figure 10 - Test Well and Observation Well Location Plan

Figure 11 - Drawdown during Simultaneous and Extended
Pumping Tests

Figure 12 - Well Construction Detail

Report: PH1292-REP.01R5

February, 2010 (Updated January, 2016)
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Bedrock information is from Ontario Geological Survey, OGS Earth Website (http://www.mndm.gov.on.ca/en/mines-and-minerals/applications/ogsearth
(Armstrong, D.K. and Dodge, J.E.P. Paleozoic Geology Map of Southern Ontario; Ontario Geological Survey, Miscellaneous Release--Data 21, 2007)

Bedrock information is displayed on Google Earth (http://www.google.com/earth/), 2015.
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