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1.0

1.1.

Introduction

Terms of Reference

Paterson Group (Paterson) was commissioned by Fotenn Consultants Inc.
(Fotenn) in 2007 to conduct a Terrain Analysis and Hydrogeological Study for a
proposed rural residential subdivision on a 63 ha parcel of land, hereafter denoted
as subject property, located on Part of the Rear of Lot 12, Concession 3, Parts 1-
9, Plan 4R-19474 and as Part of the East Half of Lot 12, Concession 3, Part 1,
Plan 5R2820, former Township of Osgoode, now in the City of Ottawa (Refer to
Paterson Drawing PH4734-1 - Site Plan, located in Appendix 5). The subject site
currently has a municipal address of 1934 Stagecoach Road, in Ottawa.

Work began on this subdivision in 2006, with an original Terrain Analysis and
Hydrogeological Study Report being prepared and issued in April 2007. Several
rounds of comments were addressed by Paterson pertaining to the review of the
report by the South Nation Conservation (SNC) by means of an addendum report
and several correspondence letters. However, in January 2008, work ceased on
the site pending a change in ownership of the subject property.

In November 2009, Paterson was re-engaged by the new owner, Velika Realty
Corporation of Ottawa, Ontario, to address the remaining concerns of the SNC
and finalize the Hydrogeological Study.

An updated Terrain Analysis and Hydrogeological Study was released on June 23,
2011 titled Paterson Report PH0482-REP.02 - Terrain Analysis and
Hydrogeological Study — Dated April 2, 2007 and updated June 23, 2011.

A Draft Plan of Submission Application was submitted on August 5, 2022 to
address the clearance of conditions for the application. City of Ottawa comments
regarding the submission were received on October 7, 2022. The applicants
company changed to 7773226 Canada Inc. at that time.

Paterson Group completed an updated Geotechnical Investigation titled Paterson
Report PG6532-1- Geotechnical Investigation dated December 14, 2022. The
results of the Geotechnical Investigation were used to update this Terrain Analysis
and Hydrogeological Study Report.

Paterson Group completed a Hydrogeological Study & Water Budget Assessment
titted Paterson Report PH4734 - Hydrogeological Study & Water Budget
Assessment dated June 21, 2023. The results of this Study were used to update
this Terrain Analysis and Hydrogeological Study Report.
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1.2.

2.0

2.1.

The purpose of this study has been to ascertain and assess the specific terrain
and hydrogeological conditions which currently exist beneath the subject property
as they relate to the suitability of the site for residential development on private
services with minimal impact on groundwater resources. This report summarizes
all of the additional works carried out and summarizes all of the associated
findings. The current report updated the PH0482-7 phasing alignment.

The following report has been prepared specifically and solely for the
aforementioned project which is described herein. It contains our findings and
recommendations pertaining to the private services for the subject development
as it is understood at the time of writing this report.

Paterson has also completed a Phase | - Environmental Site Assessment (ESA)
for the subject lands, the results of which are recorded under in Paterson Report
PE0969-REP.01

Background

The subject property encompasses a total area of approximately 62.57 ha
(GeoOttawa) and is proposed to be subdivided into 66 residential lots and one
stormwater management pond having a minimum lot size of approximately 0.8 ha.
It is proposed that the subdivision will be serviced by individual onsite wells and
septic systems.

Paterson has conducted extensive hydrogeological investigations in the vicinity of
the subject property in recent years, especially in the Greely Village area. Paterson
has carried out hydrogeological studies for the South Village and Woodstream
Subdivisions located to the north of the subject site (G8105) and for lands to the
east of Hwy. 31 for a combination commercial and residential developments
(Paterson Project No. PH0145). This local expertise has been incorporated into
this study, where applicable.

Method of Study

Terrain Analysis

As part of this study, a series of test pits were put down on the subject property to
delineate the subsurface soil conditions beneath the site. The initial field
investigation was conducted on August 29, 2006. During this investigation a total
of 13 test pits were put down in the area of the residential lots, by means of a
backhoe. The test pit locations were selected by Paterson personnel to ensure
adequate representation of the subsurface soil profile that was delineated across
the site. The test pit locations were recorded and the subsurface conditions,
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2.2

including the soil morphology and depth to the groundwater table (where
encountered), were carefully observed and recorded by Paterson personnel as the
test pits were advanced. Representative samples of the soils were recovered from
the test pits. All samples were classified texturally in the field and sealed in proper
containers for further review in our laboratory. The depths at which the soil samples
were recovered from the test holes are shown as “G” on the Soil Profile and Test
Data sheets provided in Appendix 1.

On September 26, 2006, an additional seven (7) hand auger holes were put down
in the area located along the central to western quadrant of the site, due to access
limitations encountered with the backhoe during the initial field investigation. The
subsurface conditions observed at both the test pits and auger hole locations are
shown on the Soil Profile and Test Data sheets, in Appendix 1 of this report, and
the locations are referenced on the Drawing No. PH0482-7 — Lot Development
Plan in Appendix 5.

On August 6, 2010, a series of additional test pits were put down on the subject
property to augment the original terrain analysis fieldwork program with specific
focus on determining the surficial soil profiles within the southern central and
southeastern quadrants of the site. During this investigation a total of ten (10)
additional test pits were put down. Reference should be made to Appendix 1 for
the Soil Profile and Test Data sheets for each of these test pits and their locations
can be reference on the Lot Development Plan Drawing No. PH0482 - 7 located
in Appendix 5.

A permeameter testing investigation was conducted using a Pask (Constant Head)
Permeameter between October and November 2022. An 83 mm diameter hole
was excavated using a Riverside/Bucket auger to the desired testing depth.
Permeameter testing was conducted at 12 locations across the subject site. Two
tests were conducted at each location, one at the invert elevation of the drainage
ditch and another 0.5 m below the invert elevation. The permeameter testing
locations were placed to provide general coverage of the proposed drainage ditch
system. Additional information regarding the Pask Permeameter testing can be
found in Paterson Report PH4734 - Hydrogeological Study & Water Budget
Assessment dated June 21, 2023.

Test Well Installation

A rigorous review of available Water Well Records for the immediate area,
published by the Ontario Ministry of the Environment (MECP) was undertaken prior
to the placement of the test wells. Overburden thickness, depth of casing, aquifer
interception points and reported well yields were reviewed in detail in order to
establish a conceptual hydrogeological model for the site. Based on Paterson’s
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2.3.

previous experience in the area, and combined with the available Water Well
Records, a conceptual hydrogeological model was established. A comprehensive
well construction protocol was subsequently established based on the conceptual
model and field results.

The general well locations were chosen in order to ensure adequate coverage
across the site, while, at the same time, endeavoring to maintain sufficient
proximity such that responses could be measured in observation wells during the
pumping tests. The test well installation program was carried out by Air Rock
Drilling Company Ltd. between February 9 to February 22, 2007 for TW1 to TW4.
TW7 was constructed on December 19, 2008. TW4 was deepened on August
31,2010 and TW8 and TW9 were constructed on August 23, 2010 and
August 31, 2010, respectively. An engineer from Paterson was present during the
creation of the casing hole, installation of the casing and grouting of the annular
space for each test well constructed at the site. The Ministry of the Environment,
Conservation and Parks (MECP) Water Well Records (WWR) for each test well
can be found in Appendix 2.

Test Well Construction
TW 5 (Existing Well)

An existing, onsite well, hereafter referred to as TW5 for this study, is an existing
drilled well which used to service a small residential dwelling, which was recently
demolished, on the subject property. A water well record was obtained for this well
(reference should be made to Appendix 2).

Based on the MECP WWR, the well was constructed in 1978 by Henry Mains Well
Drilling. The well consisted of 30 m of casing set approximately 6.1 m into the
March Formation, which was intercepted at a depth of approximately 24 m bgs.
Cement grout was utilized to seal the annular space.

The aquifer intercept was reported to be located at a depth of approximately
51.5 m bgs. The reported well yield was upwards of 10 gallons per minute (gpm)
(45.4 L/min), based on the one (1) hour pumping test.

TW 6 (Existing Well)

An existing offsite well, hereafter referred to as TW6 and located at 1897
Stagecoach Road, was identified to be accessible for testing and was subjected
to a pumping test. An MECP WWR was obtained for this well (refer to the published
WWR located in Appendix 2) as a result of the comprehensive WWR background
search.
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Based on the information contained within the published MECP WWR, the well
was constructed using a 150 mm diameter casing having a length of 17.7 m and
set approximately 1.5 m into the underlying limestone bedrock. The open borehole
was extended to a depth of 22.9 m bgs. The aquifer intercept was noted to be
within the Oxford Formation limestone at a depth of 18.3 m bgs. A recommended
pumping rate of 5 gpm was set for this well.

TW1, TW2, and TW3 (New Wells)

With respect to the construction of TW1, TW2 and TW3, which took place in 2007,
similar well construction methodology was utilized. First, a 228 mm diameter
casing hole for each test well was advanced using a rotary tri-cone bit through the
overburden, to the underlying limestone. The casing hole was advanced into the
bedrock an additional 2.4 to 4.3 m to ensure that each casing was seated into
competent bedrock.

Each casing hole was filled with a combination of neat cement and bentonite grout
slurry having an observed 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. 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 bentonite 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 and
bentonite slurry. The inside of the casing was blown out prior to advancing the bit
into the bedrock.

Once the water supply aquifer was encountered, the formation was repeatedly
surged with air and allowed to clear. Preliminary well yield was estimated and the
well was purged until the water was observed to be in a sand free state.

Following completion of the drilling and purging process, the static water level was
allowed to stabilize. Air Rock, in accordance with Ontario Regulation 903,
proceeded to chlorinate the well and complete the mandatory one hour constant
rate pumping test. The rate chosen for the one (1) hour pumping test was based
on the preliminary findings of the well contractor at the time of installation and are
those which are reflected on the published MECP Water Well Records.
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TW4

TW4 was constructed in the same manner as that described above for TW1, TW2
and TW3. TW4 was completed at, or near the base of the Oxford Formation at a
depth of approximately 18.3 m bgs when it was constructed in 2007.

TW4 was deepened by Air Rock on August 31, 2010 in order to delineate the depth
of the Oxford Formation/March Formation in relation to the rest of the site and to
ensure that the water supply located within the March Formation could be
adequately intercepted in the northwest quadrant of the site.

Air Rock deepened the well by utilizing a 150 mm diameter button bit and slowly
advancing the open borehole through the Oxford Formation and into the March
Formation. The water supply aquifer located within the March Formation was
intercepted at a depth of approximately 44.5 m bgs and the open hole was
advanced to 48.8 m bgs to provide for an adequate water column for testing and
development purposes. Reference should be made to the amended WWR for TW4
which is located in Appendix 2.

TW7

TW7 was constructed by Air Rock on December 19, 2008. The construction
methodology followed that of the other test wells, with the casing being installed
upwards of 2.5 m into the Oxford Formation limestone. The open hole was
extended through the Oxford Formation and intercepted a water supply aquifer
contained within the March Formation.

During the original pumping test of TW?7, it was noted that the water column could
not be drawn down below the bottom of the casing. Furthermore, water quality
results from the pumping test contained elevated concentrations of dissolved
organic carbon, tannins and lignins, iron and colour.

Based on the apparent well yield, combined with the proximity of TW7 to the area
of poor drainage containing peat and a high water table and the elevated
parameters commonly associated with surface water interactions, a detailed
investigation was undertaken in October 2009. Paterson undertook a detailed site
investigation of TW7. The purpose of this investigation was to isolate the source
of the surface water influx into the open borehole. The well was first purged using
a high-capacity submersible pump in an attempt to draw the water column down
and past the bottom of the casing so that a camera could be utilized to examine
the casing shoe seating in the bedrock to look for evidence of surface water inflow.
However, despite pumping at rates exceeding 120 L/min for upwards of four
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(4) hours, the static water level of the water column in the well did not drop below
the bottom of the casing.

Paterson then retained Air Rock to carry out a series of intrusive investigations of
the existing well. Upon their initial arrival to the site, Air Rock proceeded to check
that the casing was seated into the bedrock. The methodology of this work
consisted of placing a hammer collar onto the existing well casing and attempt to
move the casing using the 150 mm diameter button bit with moderate air pressure
applied to hammer the casing. The casing stickup was measured before and after
the casing evaluation. A difference of approximately 17 mm was noted upon
completion of the casing evaluation. This indicated that the casing has moved
17 mm downward into the ground upon completion of the short duration of applied
pressure.

Air Rock then proceeded to lower a surge block into the well. The surge block
consisted of a series of rubber plates clamped together onto a drilling rod, thereby
creating a thick rubber plug. The diameter of the block was measured to be
approximately 160 mm in diameter which is generally sufficient to seal the block
against the casing at is lowered down the well. The surge block was lowered down
the existing well casing and the static water level was measured to be absent from
the surge block after it had been lowered to a depth of approximately 6 m below
the top of casing and let sit for upwards of 10 minutes. Next, the surge block was
lowered to the bottom of the casing. As the surge block was pushed past the
bottom of the casing, at a depth of approximately 9.7 m below the top of casing, a
vacuum like suction sound was audibly detected from the hole. The surge block
was retracted and a volume of black coloured, mal-odorous water was discharged
from atop the block. Moreover, a gray and black silty clay was observed to be
present on the top of the surge block upon visual inspection when it had been
retracted.

The works carried out by Air Rock during the intrusive investigation, based on the
findings presented above, confirmed that the surface water was entering into the
well at the bottom of the casing. Moreover, based on the casing movement, it is
likely that the casing was initially seated onto the bedrock and either the grout
column did not adequately seal the annular space at that zone, or the bedrock
became fractured as the open borehole was advanced after the casing was
installed and the annular space had been grouted.

Air Rock then installed a 100 mm diameter Schedule 40 PVC sleeve into the well.
Air Rock proceed to install the PVC sleeve to a depth of approximately 13 m,
measured from the top of the casing (approximately 6 m below the bedrock surface
and 4 m deeper than the original casing) and the annular space between the PVC
and the existing well casing and bedrock face was sealed with a neat cement
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24,

slurry. The slurry was introduced using a tremie pipe and was pumped to the top
of the well casing. The method of installation and grouting appears consistent with
the requirements of Ontario Regulation 903.

Upon the completion of the updated pumping test, Air Rock subsequently
abandoned the well in accordance with Ontario Regulation 903 requirements. All
attempts were made to remove the existing casing, however the steel casing could
not be removed from the ground. In light of this, the casing and PVC sleeve were
cut back a total of 1.5 m bgs during the abandonment. The abandonment record
for TW7 is included in Appendix 2.

TW8 and TW9

TWS8, constructed on August 23, 2010 and August 31, 2010, respectively, were
constructed utilizing the same general methodology as the other test wells.

During the construction of TW8, it was noted that the surface of the bedrock was
much more fractured and less competent than in the other areas of the site. In
order to ensure the casing was seated in competent bedrock and not subject to
the same problems as had been experienced at TW7, the casing hole was
extended until competent rock was encountered for a thickness of approximately
2 m. As such, the total length of casing is 11.5 m bgs. This compares to a length
of PVC sleeve of 13 m in TW?7.

Open borehole construction, surging and well development activities were carried
out in conformity to the well construction program, as detailed in the construction
of TW1. Each well was sufficiently chlorinated and subjected to a one hour
constant rate pumping test by Air Rock, prior to Paterson carrying out any detailed
testing.

Aquifer Analysis

Each of the nine (9) test wells were subjected to a constant rate pumping test set
at the pumping rate recommended by Air Rock during their one hour constant rate
pumping test. The duration for each test was specified to be the greater of the time
in which steady state was achieved, or after six (6) hours of continuous pumping.

Each of the wells were pumped using a 1.5 horsepower (HP) electric submersible
pump and portable generator package supplied by Air Rock. The pumping test
configuration consisted of the submersible pump assembly discharging through a
10 m long discharge hose. The discharge hose was directed into a discharge
piping system consisting of upwards of 20 m of 75 mm diameter solid bell and
spigot PVC piping contiguously connected and laid over the ground surface to

Report: PH3745-1 Page: 13
June 21, 2023 Updated June 1, 2024



.‘ PATERSON Terrain Analysis and Hydrogeological Study

Proposed Residential Development
GROUP 1934 Stagecoach Road, Ottawa

direct the discharge water a sufficient distance away from the pumped well. In all
cases, the discharge point for each pumping test was downgradient of the subject
well at a sufficient distance to utilize the natural surface drainage features (i.e.
roadside ditch, or sloping terrain). Given the locations of the discharge points,
combined with the duration of pumping, the pumping test configuration is believed
to have minimized the potential effects of recharge into the overburden aquifer.

For each of the test wells, the test rate was selected based on the drawdown
observed and reported by Air Rock during the O.Reg 903 mandatory one hour
pumping test. Based on the drawdown over the one hour period, a test rate was
set with the expectation that the rate would stress the aquifer enough to result in
a demonstrable reduction in potentiometric head (i.e. a lowering of the static water
levels) within the observation wells intercepting the water supply aquifer being
tested. In all cases, the design test rates were several times higher than the
minimum volumes required by Section 4.3.2 of Procedure D-5-5 which provides
for an increased factor of safety in interpretation of the anticipated well yield and
potential well interference models presented and discussed in Section 7.0 of this
report.

During the pumping test, the pumping rate was constantly monitored using the
timed- volume correlation method at 60 minute intervals in order to ensure that the
rate of discharge of the pumped water did not vary by more than 5%. There were
no variations of more than 5% measured for any of the pumping tests during the
course of pumping of each test well.

A series of physical and geochemical analyses of the pumped water were carried
out at the well head during each pumping test. The parameters tested at the well
head included: turbidity, free chlorine residual, total dissolved solids, pH,
temperature and electrical conductivity. The turbidity and free chlorine residuals
were monitored utilizing a Hanna C114 turbidity meter and the remaining
parameters were analysed using a Hach combination multimeter. The field water
quality results are tabulated and graphically presented in Appendix 4.

Observation wells were closely monitored during each pumping test, in order to
attempt to utilize the drawdown data in the observation wells to accurately estimate
the aquifer storativity. The observation well data is tabulated in Appendix 4
associated with the pumping test of each test well.

Recovery data was collected for each of the test wells following the completion of
pumping. Recovery times varied from well to well with all wells achieving at least
95% recovery within 24 hours after the completion of each pumping test.
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2.5.

2.6.

2.7.

Pumping test data was analyzed using Aquifer Test v. 2.5 aquifer analysis software
package, by Waterloo Hydrogeologic. The following analytical methods were
applied (where data was available):

O Transmissivity Parameters: (Theis & Jacob Recovery ); and
O Storativity Parameters: Cooper Jacob’s Time-Drawdown and Theis (Curve
Matching).

These analytical models are well recognized to be applicable based on the aquifer
system within the subject area. The results of the aquifer analysis are presented
and discussed in Section 7 of this report.

Topographical Survey

A field survey was carried out of the subject property by J.D. Barnes. The ground
surface elevations are referenced to a geodetic datum. The test pit elevations and
well head elevations have been interpolated based on this survey data provided.

Laboratory Testing
Gradation of Soils

The soil samples recovered from the test holes were returned to our laboratory
and visually examined to review the results of the field logging. Four (4)
representative samples were selected for grain size analyses in our laboratory.
The results of the soil testing are provided on the Grain Size Distribution curves in
Appendix 3.

Overburden Groundwater Assessment

At the time of the fieldwork, the groundwater levels were measured and are
recorded as shown, where applicable, on the Soil Profile and Test Data sheets.
Groundwater infiltration into the test holes varied across the site from 0.5 m to
2.2mbgs at TP 1 and TP 9, respectively. Several of the test holes were reported
to be dry upon completion (in the raised portion of the site).

Monitoring wells were installed in selected areas across the site in order to more
accurately delineate the direction of flow within the overburden. The static water
level measurements for the monitoring wells installed on the site, are summarized
in Table 1, below.
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SUMMARY OF WATER LEVELS MEASURED WITHIN THE SHALLOW OVERBURDEN GROUNDWATER AQUIFER ACROSS
THE SUBJECT PROPERTY
o Water Level Measurement (Referenced to Geodetic Datum)
Monitoring Well No.
2010-08-26 2010-09-07 2010-09-14 2010-09-22

MW1-10 95.21 95.18 95.23 95.2
MW2-10 95.92 95.91 95.94 95.91
MW3-10 95.85 95.84 95.82 95.85
MW4-10 95.32 95.33 95.31 95.31
MWS5-10 93.87 93.85 93.88 98.88
MWe6-10 95.22 95.23 95.23 95.21

Table 1: Summary of water levels measured within the shallow overburden groundwater across the subject
property

In addition to the quantitative and qualitative groundwater assessment in each test
pit, groundwater samples were recovered from TP1-10, TP3-10, and TP13-10.
Specifically, groundwater samples were recovered from each test pit while being
excavated, under dry conditions. Each groundwater sample was extracted directly
from the overburden groundwater and is considered to be directly indicative of the
overburden groundwater in the sampled locations. The individual locations for
sampling of the overburden groundwater were chosen in order to evaluate the
background nitrate concentrations associated with areas where the existing
sewage system is located (TP1-10) and in areas where there was the previous
potential for agricultural uses (i.e. pasture land (TP1-10/TP3-10). In addition,
TP13-10 was chosen as it reflects the central area of the subject property where
existing drainage tends to focus the overburden groundwater.

These samples were submitted to Exova Accutest Laboratories, located in Ottawa,
Ontario, for chemical analysis for relevant nitrogen species (i.e. nitrite and nitrate).
The results of this analysis are summarized in Table 2, below and the laboratory
report is provided in Appendix 3. The additional sampling carried out on the
monitoring wells put down on the subject site, appear in Table 1, also.

SUMMARY OF BACKGROUND NITRATE CONCENTRATIONS REPORTED WITHIN THE SHALLOW OVERBURDEN
GROUNDWATER AQUIFER

Monitoring Well Location TP1-10 TP3-10 TP13-10
N-NO2 (Nitrite) (mg/L) <0.10 <0.10 <0.10
N-NO3 (Nitrate) (mg/L) 0.16 0.16 0.16
Table 2: Summary of background nitrate concentrations reported within the shallow overburden groundwater
aquifer

A detailed discussion on the results of the overburden groundwater assessment
can be found in Section 8.3 of this report.

| —
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2.8.

3.0

3.1.

3.2.

Bedrock Aquifer Groundwater Assessment

Raw water samples were collected from each of the nine (9) test wells during the
pumping tests. Specifically, one (1) sample was collected after three (3) hours of
pumping and one (1) sample was collected at the completion of pumping.

Prior to collection of the water samples, the free chlorine residual was verified to
be non detectable using the Hanna C-114 handheld turbidity/free chlorine
multimeter. After collection, the water samples were properly stored in a
refrigerated cooler and transported to Exova Accutest Laboratories, located in
Ottawa, Ontario. The samples were submitted for comprehensive testing of
bacteriological, chemical and physical water quality parameters consistent with a
standard “Subdivision Assessment Package”. The results of the bedrock aquifer
assessment are summarized in Section 7.0 of this report.

Site Description

Surface Conditions

At the time of the field investigations, the subject site was vacant and covered by
shrubs and mature trees.

The site generally slopes from northeast to southwest with an undulating profile
generally varying between 92 to 99 m asl with a localized high point located in the
central to rear west quadrant of the property. From this high point, the land slopes
off to areas of low topographical relief to the central quadrant of the subject
property and westward towards a municipal drainage ditch located along the
western property line. These low areas are heavily treed and have poor drainage
characteristics.

Surrounding Land Uses with 500 m

The site, as previously mentioned is located in a rural setting. It is bordered to the
east by Stagecoach Road followed by residential properties, and to the west by a
municipal drain followed by recreational property. The neighbouring lands to the
north and east consist of low-density residential dwellings. Undeveloped lands are
present to the south.

One residence and accessory outbuildings is present on the subject site, situated
approximately 100 to 150 m west of Stagecoach Road.
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4.0

41.

Based on the available information, there are no obvious indicators of potential
groundwater contamination present on the surrounding lands within 500 m of the
subject property, which may negatively impact the proposed development.

With respect to the recharge areas for the Oxford Formation Limestone aquifer,
published information has accurately identified the location of the recharge area
for the limestone aquifer(s) to be located west of Richmond, Ontario. Similarly, the
March Formation limestone-sandstone composite, and Nepean Formation
sandstone, both regional aquifers, have been previously documented by Paterson
and others, to obtain recharge waters from Mississippi Lake and the eastern
portions of Beckwith Township/western portions of Goulbourn Township,
respectively.

A search of the MECP Permit to Take Water (PTTW) database provided no active
PTTW within 500 m of the subject site. A search of the MECP Environmental
Activity and Sector Registry (EASR) database provided no water taking permits
within 500 m of the subject site.

In consideration of the identification of sources of potential contamination of the
deep bedrock aquifers, the Phase 1-Environmental Site Assessment, completed
by Paterson in 2007 (Paterson Report No. PE0969-REP.01) did not identify any
potential contaminant sources. As the locations of the recharge areas for the
bedrock aquifers are located a considerable distance away from the subject
property, it is anticipated that no surficial impacts, at the time of preparation of the
original report to the date of issuance of this report, are present within the
immediate vicinity of the subject property which would impair or compromise the
safety of the water supply aquifer in the long term.

Geology

Surficial Geology

Areview of available surficial soils mapping for the area in the vicinity of the subject
property indicates that the site is located in an area known to be covered with
several different soil types ranging from peat to silty clay.

Based on surficial mapping prepared by the Ontario Geological Survey, the subject
site is located in an area where surficial geology consists of sand, gravel, minor silt
and clay, and till. Please refer to Drawing PH4734-3 — Surficial Geology Plan in
Appendix 5 for additional details.

Based on the results of the test pit excavation program, surficial soil deposits which
were encountered onsite coincide with the available surficial geological mapping.
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Silty clay was encountered in the central quadrant of the site where the drainage
is poor, and the area remains heavily treed. The western quadrant was noted to
contain silty sand to sandy gravel deposits. Pockets of sand, glacial till, and organic
peat soils were encountered in the eastern quadrant of the site, which is consistent
with the available soils mapping.

Based on the test pit excavation program and onsite WWR’s, overburden
thickness across the site is in excess of 4 m. Using well recognized techniques for
the field identification of soils, five (5) unique stratigraphic units were identified in
the areas investigated. The soils were classified using the Unified Soil
Classification System (USCS). The stratigraphic units are summarized in Table 3,
and the grain size distribution curves are provided in Appendix 3. As detailed in
this report, the area of peat and organic material is limited to the southeast
quadrant of the site and is relatively shallow in nature. It is underlain by a coarse
sand which, in turn, is underlain by silty clay and a localized perched groundwater
table is present.

The test hole locations are presented on Drawing PH0482 — 7 — Lot Development
Plan, included in Appendix 5. The test pit logs are provided in Appendix 1. The
surficial soils encountered during the onsite investigations are generally consistent
with the published mapping.

SUMMARY OF UNIQUE STRATIGRAPHIC UNITS ENCOUNTERED ON SUBJECT PROPERTY BASED ON TEST PIT EXCAVATIONS* IN

STUDY AREA
Terrain Unit USCS Classification General Thickness (m)*
1 SM - compact to dense silty sand 0.2t02.2

SM-SC- compact to dense silty sand to
2 i maore than 3.0
sand-clay mixture

GW-5M - compact well graded gravelly
3 . 0.8to 2.2
sand to silty sand

4 SC-CL- stiff silty clay to sandy clay more than 2.4

5 Organic- peat 0.9to 1.5

* Maximum depth of test pit excavation of 4.2 m. Organic deposit explored with hand auger equipment only.

Table 3: Summary of unique stratigraphic units encountered on subject property based on test pit excavations
in study area

Bedrock Geology

Published geological mapping (Refer to Paterson Drawing PH4734 — 4 - Bedrock
Geology Plan located in Appendix 5) (OGS MRD219) reveals that the site and
immediate surroundings are underlain by dolostone of the Oxford Formation.
Based on available bedrock lithology data, the Oxford Formation is, historically,
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5.0

5.1.

underlain by a thin layer of March Formation limestone-sandstone, which, in turn,
is underlain by Nepean Formation Sandstone.

Although the overall maximum thickness of the Oxford Formation ranges from
69 m to 70 m in the Ottawa area, the formation is somewhat thinner in the subject
area, based on available MECP Water Well Records. Available information
indicates that the Oxford formation has an onsite overall thickness of
approximately 10 to 30 m.

The March Formation, based on published data, is believed to have an estimated
thickness of between 8 and 9 m in much of the Ottawa area. The March Formation
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.

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

The MECP Water Well records, detailing the construction of the test wells, confirm
the presence of limestone which is underlain by sandstone. Published MECP
Water Well records in close proximity to the site substantiate the published bedrock
mapping for the subject property.

A cursory review of the published MECP Water Well Records also confirms that
the significant majority of the wells drilled in the immediate area have been
constructed into the limestone of the Oxford Formation, and a fewer number have
been advanced to the March or Nepean Formations.

Regional Hydrogeology

Water Well Construction and Aquifer Interception

A search of the available MECP Water Well Records (WWRs) as undertaken as
part of the background works in order to prepare a conceptual hydrogeological
model for the subject property. The MECP WWR search was completed within a
search area consisting of a radial search centred on the subject property and
extending to a radial length of 1500 m. The search returned over 180 individual
MECP WWRs. Analysis of the individual MECP WWRs resulted in approximately
30 individual WWR'’s which could be identified as being within the immediate
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vicinity of the subject property. The majority of these WWRs were located in the
adjacent subdivisions situated immediately to the north of the subject property. The
WWR search did confirm the WWR’s for the existing drilled wells at the site (one
of which is TW5) as well as the WWR for 1897 Stagecoach Road (TW6).

Several WWR were noted to lack sufficient aquifer intercept information to be
included in the regional analysis and a couple of WWR’s were noted to be a WWR
abandonment record. In total, 30 MECP WWR’s were analysed for well
construction characteristics and aquifer intercept depths within the underlying
bedrock strata. These WWRs are included for reference purposes in Appendix 2.

Of the 30 MECP WWRs included in the analysis, 100% of the wells were noted to
be drilled wells with the casings completed into bedrock. The choice of grouting
compounds were identified to be either a neat cement, or sodium bentonite slurry.

With respect to the depth of aquifer interception, 10 of the WWRs reported
intercepting a water supply aquifer within the shallow portion of the Oxford
Formation at a depth of less than 23 m below the existing ground surface. Of these
10 WWRs, three (3) were noted to have also intercepted a lower water supply
aquifer within the Oxford Formation limestone at depths of the order of 35 m to
39 m bgs. In all instances, the length of well casing reported on the WWRs
indicated that the casings terminated into only the upper few metres of the bedrock
surface.

Conversely, the remaining MECP WWRs were noted to intercept a combination of
the lower Oxford Formation limestone and the limestone-sandstone interbeds
associated with the March Formation. A total of 5 WWRs intercepted the lower
Oxford Formation between 35 m and 45 m bgs and the March Formation water
supply aquifer at a depth of between 52 and 70 m bgs. The remaining 26 WWR’s
intercepted only the March Formation at depths of between 52 and 70 m bgs and
did not report encountering the Oxford Formation water supply aquifers. In all
instances, the length of well casing reported on these WWRs indicated that the
casings terminated into only the upper few metres of the bedrock surface.

With respect to well yields, all of the 49 WWRs reported yields in excess of
23 L/min (5 gpm).

Summary

Although most of the available MECP WWRs within the adjacent developments
are completed into the lower Oxford Formation limestone or the March Formation
water supply aquifers, all of the WWR’s reviewed indicated that the well casings
terminated into only the first few metres of the surface of the bedrock. Moreover,
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upwards of 5 of the 30 WWRs reviewed (10%) reported intercepted both the lower
Oxford Formation and March Formation water supply aquifers.

Neighbouring Water Quality

The existing well located at 1897 Stagecoach Road (TW6) was the only well
accessible and with a published water well record in which the construction
methodology could be verified to be included in the study.

In addition to the residences located within the immediate vicinity of the site,
Paterson approached the owners of the Sleepy Cedars Family Campground
(Sleepy Cedars) located to the west of the subject property beyond the tributary of
the Castor River. Sleepy Cedars, which is located at 1893 Manotick Station Road,
Ottawa, Ontario, operates a seasonal campsite which utilizes a private well and
onsite sewage system. Paterson has carried out analytical aquifer analysis and
groundwater geochemistry testing, under J.D. Paterson & Associates Ltd. in 2001.
The work was carried out in conjunction with a Provincial Order issued by the
MECP and pertained to the existing water works at the site, in order to assess the
applicability of Ontario Regulation 459/00.

The existing drilled well (refer to Appendix 2 for WWR) was constructed in 1978 to
a depth of 50.3 m bgs. Based on the published information, the well intercepts the
March Formation aquifer at a depth of approximately 48.8 m bgs. Well yield was
reported to be of the order of 12 gpm.

Sleepy Cedars confirmed with Paterson that the original peak values of upwards
of 10,000 L/day during summer periods remain valid for the purpose of carrying
out well interference modelling. The maximum rate of supply of water, based on
the configuration of the water system is only 34 L/min (48,960 L/day). As such, the
well at this particular site acts as a single house well for the purposes of
interference analysis.

The aquifer analysis carried out in 2001 utilized the data obtained from a 250
minute pumping test to fit a Cooper & Jacobs Time-Drawdown graphical analysis
model. A transmissivity of 4.40 x 10-3 m?/minute was calculated. The graphical
analysis and information contained within the original MECP Provincial Offences
order is provided in Appendix 2.

6.0 Site Hydrogeology

As previously stated in this report, a total of seven (7) test wells were constructed
at the subject site during the well construction program and two (2) existing wells
were utilized as part of the aquifer analysis (refer to Drawing No. PH0482 - 1- Test
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Hole Location Plan in Appendix 5 for well locations). Hydrogeological details of the
construction of each test well, based on the MECP Water Well Records, and
engineering site notes, are graphically presented in the Generalized
Hydrogeological Cross Section of the Subject Property- Drawing No. PH0482 - 4
in Appendix 5.

A review of Drawing No. PH0482 - 4 reveals that the hydrogeology of the test well
construction is consistent with the other wells constructed in the immediate vicinity
of the site. The water supply aquifer located within the Oxford Formation limestone
appears, based on the finding of the pumping test program which are discussed in
detail in Section 7.0, to be intermittent throughout the site and immediate area.
Conversely, the March Formation was consistently intercepted by eight (8) of the
nine (9) test wells at the site. TW6 (1897 Stagecoach Road) was not advanced to
the March Formation as it intercepted a water supply aquifer present in the lower
section of the Oxford Formation. The available water well records for wells located
to the immediate vicinity of the site, including the well for Sleepy Cedars
Campground to the West (refer to Section 5.2 for more information) of the subject
property indicated that many of the surrounding wells have been advanced to the
March Formation also.

The confining pressure and aquifer response of TW8 and TW9 to the pumping
test, suggest that the preferred water supply aquifer system is behaving as a
confined aquifer present between two (2) aquitards. By definition, “...the term
aquitard has been coined to describe the less-permeable beds in a stratigraphic
sequence.” (Freeze & Cherry, 1979). The lower Oxford Formation, and underlying
March/Nepean interface, if acting as aquitards, would explain the confining
pressure measured in the wells and the corresponding Theis-like response to
pumping. Analysis of the available MECP Water Well Records within a 500 m
radius of the site indicate significant thicknesses of limestone are present between
the surface of the ground and the depth of the water supply aquifer on most, if not
all of the drilled wells. This fact, combined with the absence of nitrates in the
preferred water supply aquifer zone (Lower Oxford and March Formations) further
suggest the preferred water supply aquifer is hydraulically isolated from surficial
impacts. However, the scope of this Hydrogeological Study did not include a
detailed analysis of the preferred aquifer system focussed on demonstrating
hydraulic isolation. As such, the information presented in this section adds a
degree of security to the natural protection of the preferred aquifer system and
only infers the system is hydraulically isolated, but does not corroborate this.
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71.

7.2,

Direction of Groundwater Flow within the Combined Oxford and March
Aquifer System

Typically, the static water levels in at least three (3) wells intercepting the same
water supply aquifer is utilized to provide an interpolated direction of groundwater
flow. In this instance, a total of seven (7) test wells (TW3 and TW6 omitted) were
utilized to interpolate the direction of groundwater flow within the March Formation
beneath the site. Based on an analysis of the static water levels found within these
wells, the interpolated direction of groundwater flow within the water supply aquifer
located in the March Formation, is in a south-southwest direction beneath the site.

Aquifer Analysis

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

Aquifer Characteristics

The aquifer characteristics determined from the compilations of the pumping tests
for the nine (9) test wells are summarized below:

SUMMARY OF AQUIFER CHARACTERISTICS RESULTING FROM ANALYSIS OF PUMPING TEST DATA OBTAINED FROM CONSTANT RATE TESTING
Parameter Test Well Number
TW1 w2 TW3 Twé TW5 TWe W7 w8 TW9
Transmissivity* (m2/d) 4.1 24 684 56.7 118 66 0.8 13.3 485
Storativity** n/a n/a n/a 1.0x10-4 | 40x10-5 | 3.9x10-4 | 1.0x10-4 | 6.8x10-4 | 1.1x 10-4
Pumping Rate (L/min) 24 36 114 75.7 42 44 22.8 45.4 75.6
Available Drawdown (m) 27.15 47.7 65.04 48.8 49 225 44.7 48.8 713
Maximum Drawdown (m) 5.28 10.46 0.34 0.67 0.49 1 19.8 13.8 0.47
% Drawdown 8.4 219 0.5 14 1 4.5 44.3 283 0.7
Specific Capacity (L/min/m dd) 4 3 228 113 86 43.8 0.7 3 161
20 Year Safe Yield (m3/day) 479 78 30251 1882 3932 1010 24 441 23416
* Transmissivity values calculated from numerical averages of values derived from the Theis & Jacobs Recovery method of analysis. In the case of TW3, transmissivity was calculated as
the numerical average of the three (3) analytical results through the use of observation well data.
** Storativity values calculated based on the numerical averages of all storativity values obtained from both Theis and Cooper & Jacobs Time-Drawdown analytical methods.

Table 4: Summary of aquifer characteristics resulting from analysis of pumping test data obtained from
constant rate testing

Groundwater Geochemistry Assessment

As three (3) distinct water supply aquifers/aquifer combinations were encountered
within the bedrock beneath the subject property, and the well construction program
resulted in at least one (1) well intercepting each formation in isolation, the water
quality data for each of the water supply aquifers is presented in tabular formation
in each subsection, summarized below.

Data obtained from active well head water quality monitoring during the pumping
tests is summarized, graphically, in Appendix 4.
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Table 5 and Table 6, presented in this section, summarize the overall laboratory
geochemistry of the Oxford Formation water supply aquifer located beneath the
subject property. The water quality of this aquifer is presented based on the

analysis of raw water recovered from TW1 and TW6.

SUMMARY OF HEALTH AND AESTHETIC/OPERATIONAL PARAMETERS FOR THE OXFORD FORMATION WATER SUPPLY AQUIFER (TW1 and TWE)
w1 W6 Ontario Drinking Water
Parameter Units Standards*
3 Hour 6 Hour 3 Hour 6 Hour Type ‘ Limit
Microbiological Parameters**
Escherichia Coli ct/100 mL 0 0 0 0 MAC 0
Faecal Coliforms ct/100 mL 0 0 0 0 - -
Faecal Strep. ct/100 mL 0 0 0 0 - -
HPC ct/1 mL 0 0 0 1 - -
Total Coliforms ct/100 mL 0 0 0 0 MAC 0
Chemical Parameters (Health Related)
Fluoride mg/L 0.36 0.39 0.32 0.32 MAC 2.4
Nitrite mg/L <0.10 <0.10 <0.10 <0.10 MAC 1
Nitrate mg/L <0.10 <0.10 <0.10 <0.10 MAC 10
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines
Alkalinity mg/L 242 243 227 226 0G 500
Chloride mg/L 7 2 7 7 AD 250
Colour TCU 2 <2 3 3 AO 5
DocC mg/L 1.7 1.5 2 2.1 AD 5
Hydrogen Sulfide mg/L 0.01 <0.01 0.01 <0.01 AD 0.05
pH 8.13 8.13 8.11 8.14 AD 6.5-8.5
Sulphate mg/L 34 33 24 24 AD 500
Hardness mg/L 232 211 222 229 oG 100
Sodium mg/L 22 25 6 7 AD 20{200)
Iron mg/L 0.86 0.47 0.17 0.18 AQ 0.3
Manganese mg/L 0.02 0.02 0.01 0.01 AD 0.05
TDS mg/L 343 343 310 309 AD 500
Turbidity (laboratory) NTU 12 4.6 1 1 AOQ/MAC 5/1
Turbidity (field) NTU 9.15 0.92 0.09 0.06 AOQ/MAC 5/1
* Ontario Drinking Water Standards identifies the following tvpes of parameters: MAC - Maximum Allowable Concentration; AQ - Aesthetic Objective; OG - Operational Guideline
** Free Chlorine residuals verified to be non-detectable prior to collection of water samples

Table 5: Summary of Health and Aesthetic/Operational Parameters for the Oxford Formation Water Supply

Aquifer (TW1 and TW6)

SUMMARY OF GENERAL CHEMISTRY PARAMETERS FOR THE OXFORD FORMATION AS DEFINED BY THE RAW WATER
QUALITY OBTAINED FROM TW1 AND TW6
. TW1 TW6E
Parameter Units 3 Hour 6 Hour 3 Hour 6 Hour
General Parameters
Conductivity uS/cm 527 527 477 476
N-NH3 (Ammonia) mg/L 0.1 0.09 0.15 0.15
Phenols meg/L <0.001 <0.001 =0.001 <0.001
Tannin & Lignin mg/L 0.2 0.2 0.2 0.2
Total Kjeldahl Nitrogen mg/L 0.15 0.15 nfa nfa
lon Balance Unitless 0.99 0.94 0.9 0.95
Calcium mg/L 50 45 46 47
Magnesium mg/L 26 24 26 27
Potassium mg/L 5 4 3 3

Table 6: Summary of the General Chemistry Parameters for the Oxford Formation as defined by the Raw
Water Quality obtained from TW1 and TWG.
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Combined Oxford/March Formation

Table 7 and Table 8, presented in this section, summarize the overall laboratory
geochemistry of the raw water resulting from the mixing of the upper Oxford
Formation and the lower March Formation water supply aquifers located beneath
the subject property. The water quality of this aquifer is presented based on the
analysis of raw water recovered from TW2, TW4, TW5, and TW8. TW7, in which
the water quality was suspected to be impacted by a short-circuiting of overburden
groundwater into the water well through the base of the casing (refer to Section
2.3), was not included in the evaluation of the water quality from the Oxford/March
Formation. The water quality summary for TW7 appears in Tables 11 and 12 and
is included to demonstrate the degree of impact of the overburden groundwater on
the combined water quality from the bedrock aquifers.

In addition to the reported water quality analysis for these wells, TW8 was sampled
for heavy metals and select herbicides/pesticides during the 24th hour of the test.
The results are provided for reference purposes in Appendix 3 for the TW8 data
set. Analysis of the chemical analysis reveals an absence of both heavy metals
and herbicides/pesticides in the combined Oxford/March Formation aquifer

system.
SUMMARY OF HEALTH AND AESTHETIC/ OPERATIONAL PARAMETERS FOR THE COMBINED OXFORD FORMATION AND MARCH FORMATION WATER SUPPLY AQUIFERS AS DEFINED BY TW2, TW4, TWS5, AND TW8
™W2 W4 W5 W8 ODWS
Parameter Units |3 Hour 6 Hour 3 Hour 6 Hour 3 Hour 6 Hour 12 Hour |24 Hour lllh Repump |Type Limit
Microbiological Parameters
Escherichia Coli ct/100 mL 0 0 0 0 0 0 0 0 0 MAC 0
Faecal Coliforms /100 mL 0 0 0 0 0 0 0 0 0 - -
Faecal Strep. ct/100 ml 0 0 0 0 0 0 0 0 0
HPC ct/1ml >500 18 8) 58/0 1] 21 8 8 0 - -
Total Coliforms ct/100 mL 0 0 06 06/0 0 0 2 1 0 MAC 0
Chemical Parameters (Health Related)
Fluoride mg/L 043 042 0.34 0.33 0.71 071 0.36 048 036 MAC 24
Nitrite mg/l <0.10 <0.10 <0.10 <0.10 <0.10 <010 <0.10 <0.10 <0.10 MAC 1
Nitrate mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 MAC 10
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines
Alkalinity mg/L 193 199 195 195 178 178 294 286 207 06 500
Chloride mg/L ] ] 45 44 4 4 13 13 59 AO 250
Colour T < < <2 2 Q 3 13 12 <) AO 5
DOC mg/L 28 24 14 15 17 17 5 49 17 AO 5
Hydrogen Sulfide mg/L 002 002 <001 <001 <001 <0.01 <0.01 <001 <0.01 A0 005
pH 8.29 833 8.18 8N 8.19 82 816 8.18 8.07 AO 6.5-85
Sulphate mg/L 20 20 34 36 15 15 76 70 47 A0 500
Hardness mg/L 204 13 217 215 m 17 248 233 254 06 100
Sodium mg/L 12 11 36 34 31 31 51 46 40 AO 20(200)
Iron mg/L 147 033 0.26 0.12 0.05 0.05 041 041 021 AO 03
Manganese mg/L 0.03 002 0.04 0.02 <0.01 <0.01 0.03 0.03 002 AO 005
105 mg/L 269 272 376 375 244 244 462 450 433 AO 500
Turbidity (laboratory) NTU 234 156 0.6 04 03 0.6 09 0.7 11 AO/MAC 51
Turbidity (field) NTU 177 094 0 0 0.09 0.06 0.1 0 0 AO/MAC 5/1

Table 7: Summary of Health and Aesthetic / Operational Parameters for the combined Oxford Formation and
March Formation Water Supply Aquifers as defined by TW2, TW4, TW5, and TW8.
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SUMMARY OF THE GENERAL CHEMISTRY PARAMETERS FOR THE COMBINED OXFORD FORMATION AND MARCH FORMATION WATER SUPPLY AQUIFERS DEFINED BY TW2, TW4, TW5, AND TW8
TW2 TW4 TW5 TW8
Parameter Units 3 Hour 6 Hour 3 Hour 6 Hour 3 Hour 6 Hour 12 Hour 24 Hour 12H Repump
General Parameters
Conductivity us/em 414 419 527 527 376 376 711 693 666
N-NH3 (Ammonia) mg/L 0.23 0.23 0.1 0.09 0.14 0.14 0.21 0.21 0.07
Phenols mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Tannin & Lignin mg/L 0.2 0.1 0.2 0.2 0.1 0.1 0.2 0.2|<0.01
Total Kjeldahl Nitrogen mg/L 0.29 0.2 0.15 0.15 0.17 0.17 0.53 0.73<0.10
lon Balance Unitless 1.06 1.06 0.99 0.94 0.96 1 0.94 09 1.02
Calcium mg/L 37 39 50 45 2 23 50 47 54
Magnesium mg/L 27 28 26 24 16, 17 30| 28 29
Potassium mg/L 5 4 5 4 4 4 6 5 5

Table 8: Summary of the General Chemistry Parameters for the combined Oxford Formation and March
Formation Water Supply Aquifers as defined by TW2, TW4, TW5, and TW8

Combined Oxford/March/Nepean Formations

Table 9 and Table 10, presented in this section, summarize the overall laboratory
groundwater geochemistry of the raw water resulting from the mixing of the upper
Oxford Formation, the March Formation and the lower Nepean Formation water
supply aquifers. The water quality of this aquifer is presented based on the
analysis of raw water recovered from TW3 and TW9.

SUMMARY OF HEALTH AND AESTHETIC/ OPERATIONAL PARAMETERS FOR THE COMBINED OXFORD FORMATION, MARCH FORMATION, AND NEPEAN FORMATION WATER SUPPLY AQUIFERS AS DEFINED BY
TW3 and TW9
Parameter | Units l w3 ‘ w9 ‘ ODws* -
| 3 Hour 6 Hour 3 Hour 6 Hour 6 Hour Repump_| Type Limit
Microbiological Parameters**
Escherichia Coli ct/100 mL 0 0 0 0 0 MAC 0o
Faecal Coliforms ct/100mL 0 0 0 0 0 -
Faecal Strep ct/100 mL 0 0 0 0
HPC ct/1mL 0 0 107 46 6 -
Total Coliforms ct/100 mL 0 0 39 68 0 MAC [
Chemical Parameters (Health Related)
Fluoride mg/L 0.3 0.3 0.37 0.37 0.36 MAC 2.4
Nitrite mg/L <0.10 <0.10 <0.10 <0.10 0 MAC 1
Nitrate me/L <0.10 <0.10 <0.10 <0.10 0 MAC 10
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines
Alkalinity mg/L 212 212 201 204 202 0G 500
Chloride me/L 44 44 56 50 59 AO 250
Colour TCU 2 <2 <2 <2 2 AO 5
DOC mg/L 1.6 1.5 1.5 1.7 14 AO 5
Hydrogen Sulfide me/L <0.01 <0.01 <0.01 <0.01 <0.01 AO 0.05
pH 7.97 8 3.04 8.12 8.02 AO 6.5-8.5
sulphate mg/L 48 48 54 50 18 AO 500
Hardness me/L 252 261 231 229 227 oG 100
Sodium me/L 32 20 34 34 35 AD 20(200)
Iron mg/L 0.25 0.26 0.47 0.13 0.16 AO 0.3
Manganese mg/L 0.02 0.02 0.03 0.02 0.02 AQ 0.05
TDS mg/L 401 402 430 427 417 AO 500
Turbidity (laboratory) NTU 23 1.9 13.1 25 12 AO/MAC 5/1
Turbidity (field) NTU 0.7 0.3 5.1 0 0 AO/MAC 5/1
* Ontario Drinking Water Standards identifies the following types of parameters: MAC - Maximum Allowable Concentration; AQ - Aesthetic Objective; OG - Operational Guideline
** Free Chlorine residuals verified to be non-detectable prior to collection of water samples

Table 9: Summary of the Health and Aesthetic / operational Parameters for the combined Oxford Formation,
March Formation and Nepean Formation Water Supply Aquifers as defined by TW3 and TW9.

| —
Report: PH3745-1 Page: 27
June 21, 2023 Updated June 1, 2024



‘ Terrain Analysis and Hydrogeological Study
. PATE RSON Proposed Residential Development

GROUP 1934 Stagecoach Road, Ottawa
L

SUMMARY OF GENERAL CHEMISTRY PARAMETERS FOR THE COMBINED OXFORD FORMATION, MARCH FORMATION, AND
NEPEAN FORMATION WATER SUPPLY AQUIFERS AS DEFINED BY TW3 and TW9
. TW3 TW9
Parameter Units 3 Hour 6 Hour 3 Hour 6 Hour
General Parameters
Conductivity uS/cm 527 527 A477 476
N-NH3 {Ammonia) mg/L 0.1 0.09 0.15 0.15
Phenols mg/L <0.001 <0.001 <0.001 <0.001
Tannin & Lignin mg/L 0.2 0.2 0.2 0.2
Total Kjeldahl Nitrogen mg/L 0.15 0.15 nfa nfa
lon Balance Unitless 0.99 0.94 0.9 0.95
Calcium mg/L 50 45 46 47
Magnesium mg/L 26 24 26 27
Potassium mg/L 5 4 3 3

Table 10: Summary of the General Chemistry Parameters for the combined Oxford Formation, March
Formation and Nepean Formation Water Supply Aquifers as defined by TW3 and TW9.

SUMMARY OF HEALTH AND AESTHETIC/ OPERATIONAL PARAMETERS FOR TW7 FOR BOTH UNSLEEVED AND SLEEVED WELL CONSTRUCTION CONDITIONS
| | TW7 (NO SLEEVE) | TW7 (SLEEVED) [ ODWS*
Parameter Units -
| 3 Hour [ 6 Hour [ 3 Hour | 6 Hour, | 24HRepump | Type Limit
|Microbiological Parameters**
Escherichia Coli ct/100 mL 0 0 0 0 0 MAC 0
Faecal Coliforms /100 mL 0 0 0 0 0 -
Faecal Strep. /100 mL 0 0 0 0 0 -
HPC ct/LmL 0 0 1 3 5 -
Total Coliforms ct/100 mL 0 0 0 0 0 MAC 0
[Chemical Parameters (Health Related)
Fluoride meg/L <0.10 <0.10 0.14 0.14 0.22 MAC 2.4
Nitrite mg/L <0.10 <0.10 <0.10 <0.10 <0.10 MAC
Nitrate mg/L <0.10 <0.10 <0.10 <0.10 <0.10 MAC 10
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines
Alkalinity me/L 398 399 382 384 337 0G 500
Chloride me/L 20 20 16 16 15 AO 250
Colour TcU 26 26 19 21 18 AO 5
DOC mg/L 148 13.2 10.8 124 7.8 AQ 5
Hydrogen Sulfide mg/L 0.01 0.01 <0.01 <0.01 <0.01 A 0.05
pH 7.95 7.95 7.96 7.97 7.85 AO 6.5-8.5
Sulphate mg/L 202 200 122 120 112 AO 500
Hardness mg/L 635 649 482 484 372 oG 100
Sodium mg/L 13 13 14 15 27 AO 20(200)
Iron meg/L 4.78 4.73 3.39 3.33 17 AO 0.3
Manganese mg/L 0.3 03 0.2 0.2 0.1 AO 0.05
DS mg/L 708 708 610 612 534 AO 500
Turbidity (laboratory) NTU 26.5 25.6 21 19 7 AO/MAC 5/1
Turbidity (field) NTU N/A 5.2 333 1.49 0 AO/MAC 5/1
* Ontario Drinking Water Standards identifies the following types of parameters: MAC - Maximum Allowable Concentration; AQ - Aesthetic Objective; OG - Operational Guideline
** Free Chlorine residuals verified to be non-detectable prior to collection of water samples

Table 11: Summary of Health and Aesthetic / Operational Parameters for TW?7 for both Unsleeved and Sleeved
Well Construction Conditions

SUMMARY OF GENERAL CHEMISTRY PARAMETERS FOR TW7 FOR BOTH UNSLEEVED AND SLEEVED WELL CONSTRUCTION CONDITIONS
parameter Units TW7 (NO SLEEVE) | TW7 (SLEEVED)
| 3 Hour | 6 Hour | 3 Hour | 6 Hour IZ4HRepump
General Parameters
Conductivity uS/cm 1090 1090 938 941 821
N-NH3 (Ammonia) mg/L 0.77 0.76 0.65 0.65 0.54
Phenols mg/L <0.001 <0.001 <0.001 <0.001 <0.001
Tannin & Lignin mg/L 1 1.1 0.8 0.8 0.5
Total Kjeldahl Nitrogen mg/L 1.29 1.23 0.72 0.64 0.56
lon Balance Unitless 1.05 1.07 0.97 0.96 0.92
Calcium mg/L 175 179 127 128 93
Magnesium mg/L 48 49 40 40 34
Potassium mg/L 2 2 2 2 3

Table 12: Summary of General Chemistry Parameters for TW7 for both Unsleeved and Sleeved Well
Construction Conditions
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7.3.

Aquifer Analysis Summary

Water Quantity Assessment

Using the procedure summarized in the document entitled, “Procedure D-5-5
Technical Guideline for Private Wells: Water Supply Assessment”, prepared by the
Ontario Ministry of the Environment, last revised August 2006, an analysis of the
suitability of the aquifer to supply the proposed development can be completed.
Using the values contained within Procedure D-5-5, the per-person water
requirement is set at 450 L/day. The peak demand, which occurs over a 120 minute
period each day, equates to a peak demand rate of 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. As the proposed
development will likely contain four-bedroom single family homes, using the
Procedure D-5-5 methodology, the number of persons would be five (5) and the
total peak demand rate is calculated to be 18.75 L/min. This estimated total peak
demand is well below the well yields demonstrated for the preferred water supply
aquifer.

Analysis of Table 4 in Section 7.1, reveals that the pumping rates chosen for each
of the pumping wells are above this minimum pumping rate. Furthermore, 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 put down on the site. Long term offsite impacts on wells
intercepting the March Formation are not anticipated, considering the drawdown
experienced in TW8 from the 24 hour pumping test, the spacing of the wells on the
site, and the intermittent nature of the water use.

Water Quality
Oxford Formation

A review of the water quality analysis data from Table 5 and Table 6, which
represents the water supply aquifer located within the limestone in the upper
portion of the Oxford Formation, reveals that the raw water meets all health related
parameters of the Ontario Drinking Water Standards (ODWS).

The well head water quality monitoring, carried out on each of the two (2) test wells
during the constant rate pumping test, indicated that the raw water had generally
stabilized within three (3) to four (4) hours following the commencement of

pumping.
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With respect to aesthetic objectives and operational guidelines, the water contains
modestly elevated concentrations of sodium, hardness, and iron.

Sodium (Na) concentrations in TW1 were noted to be present above a
concentration of 20 mg/L (22 mg/L to 25 mg/L reported). The sodium
concentrations do vary between the two (2) test wells, with TW6 reporting lower
concentrations (6 mg/L to 7 mg/L). This may be a result of the active use of TW6
as a water supply well for a neighbouring residence and may indicate that the
sodium concentrations within this formation may fall with continued well
development.

Although sodium is not toxic and no maximum acceptable concentration has been
set, concentrations above 20 mg/L require that the Medical Officer of Health be
notified so that this information may be passed on to local physicians for use in
treatment of those requiring a sodium-restricted diet.

Hardness, an operational guideline, does not appear in the ODWS. Rather it
appears in the Technical Support Documents for Drinking Water Standards,
Objectives and Guidelines (Technical Support Documents) as a parameter with an
operational guideline of 100 mg/L. At the measured concentrations, the water is
considered to be hard to very hard. TW1 and TW6 had reported hardness
concentrations below the reasonable treatable limit of 500 mg/L specified in
Table 3 of the guidance document, entitled, “Procedure D-5-5: Technical Guideline
for Private Wells: Water Supply Assessment”, published by the MECP in 1995.

Iron (Fe), an aesthetic water quality parameter, has an aesthetic objective set at
0.30 mg/L. This objective is set by appearance effects. 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 and the raw water can produce a bitter, astringent taste which
may affect beverages.

Combined Oxford and March Formations

Analysis of Table 7 and Table 8, which reflect the general groundwater
geochemistry associated with the combined Oxford Formation and March
Formation water supply aquifers, reveals that the raw water meets all of the critical
health related parameters of the Ontario Drinking Water Quality Standards
(ODWS).

With respect to aesthetic water quality parameters, the raw water originating from
this combined aquifer system shows similarly elevated concentrations of sodium,
hardness and iron as was noted in the water quality summary for the Oxford
Formation water supply aquifer, above.
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It should be noted that, with respect to TW8, the 24 hour pumping test resulted in
significant reductions to the iron and colour concentrations. Due to its proximity to
TWY7, which allowed overburden water into the combined aquifer system, it was
necessary to pump for an additional period of time in order to remove the
remaining aesthetic parameter exceedances by stabilizing the pH within the raw
water. The stabilized pH, as noted in Table 7, is approaching the range of values
summarized in Table 9. Table 9 reflects the water quality from the Oxford, March
and Nepean Formations, however most of the influence on the water quality from
those wells is believed to be from the March and Nepean Formations.

Turbidity was elevated in TW2 during the original pumping tests. Similarly, iron was
also elevated. Additional well development through the pumping of future wells at
a low flow rate, intended on drawing water from the formation(s) in a more laminar
fashion, will reduce the turbidity to the desired values of less than 5 NTU. This is
evidenced by the 2010 pumping tests carried out on TW4, TW8 and TW9.

Combined Oxford, March and Nepean Formation

The summarized raw water quality for TW3 and TW9, the wells which were
confirmed to penetrate into the Nepean Formation, appears in Table 9 and
Table 10. Analysis of the tabulated data, which reflect the general groundwater
geochemistry associated with the combined Oxford Formation, March Formation,
and Nepean Formation water supply aquifers, reveals that the raw water meets all
of the critical health related parameters of the Ontario Drinking Water Quality
Standards (ODWS).

With respect to aesthetic water quality parameters, the raw water originating from
this combined aquifer system shows similarly elevated concentrations of sodium,
hardness and, to a much lesser extent, iron, as was noted in the water quality
summary for the Oxford Formation and Combined Oxford and March Formation
aquifer systems, above. The noted iron concentrations, with the exception of the
initial three (3) hour concentration measured for TW9, all fell below the 0.30 mg/L
threshold. Additional discussions on this phenomenon are discussed in the water
conditioning considerations in Section 8.8 of this report.

It should be noted that the initial development of future water wells will likely require
a period of well development of a similar duration as the six (6) hour pumping tests
carried out on these test wells in order to reduce initial turbidity levels and iron
concentrations which will likely be elevated. This is evidenced by all of the pumping
tests carried out on the test wells at this site.
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8.0 Development Recommendations

The following sections outline the recommendations for development which have
been formulated from the data collected in this study.

8.1. Site Development

Based on the results of our study, this site is considered to be suitable for the
development of more than 66 lots as described in Section 1.0 of this report. The
on-site sewage disposal needs can be accommodated with standard Class 4
sewage systems consisting of a septic tank and fully raised leaching bed, as per
Part 8 of the Ontario Building Code. Furthermore, an adequate water supply
aquifer of sufficient quality and quantity is located beneath the subject property
and can be intercepted by private wells drilled in accordance with Ontario
Regulation 903.

8.2. Lot Development Plan

One objective of the Hydrogeological Study is to enhance development and
minimize the effects of sewage systems on the surrounding environment. This is
achieved through prevention of the accumulation of surface water near sewage
systems, by ensuring the proper construction of water supply wells and sewage
systems, and by coordinating the overall positioning of the services to maximize
separations. A minimum separation of 18 m for fully-raised systems is required
between a well and a Class 4 sewage system. Clearance distances also apply to
wells and septic systems located on neighbouring lots.

The proposed Lot Development Plan (Drawing No. PH0482-7) in Appendix 5
shows the proposed lot development plan for the site. The purpose of this drawing
is to show that a typical home and private services will fit onto the proposed lot,
and can meet all pertinent regulations without causing environmental constraints.
The houses shown in this drawing covers a plan area of 510 m?, assuming a four
(4) bedroom, two-storey 300 m? home, and including a garage of 70 m? with a
driveway area of 140 m? (7 m wide by 20 m long (on average)). This impervious
area is considered to be moderately conservative, but is representative of the
larger homes being constructed elsewhere in the Greely area. Each residence is
serviced by a sewage system with the capacity of 3,000 L/day. In actuality, the
daily sewage flows will likely be significantly lower than this value.

In all instances, careful, site specific analysis of the soil morphology in the area of
each proposed leaching bed is required during the design stages of the leaching
bed in order to determine if sufficient soil exists to facilitate the use of native soil
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for subgrade preparation. Detailed soil morphology should only be determined by
a qualified geotechnical specialist.

It is not the intent of the Lot Development Plan (Drawing No. PH0482-7) to restrict
placement of a dwelling on each lot. While the actual configuration and position of
the home may change, the relative position of the home, sewage system and well
should be maintained. In all cases, the separation criteria for the immediate and
neighbouring lots should be followed.

The required separation distance from a fully raised leaching bed to a surface
water body or drilled well is 18 m. Furthermore, in accordance with Ontario
Regulation 903, all drilled wells, in addition to the prescribed separation distances
to the sewage system, must also be located a minimum of 15 m from a potential
source of contamination. (i.e. fuel oil tanks, Regional Roads, etc.)

Predictive Impact Assessment
Hydrogeological Sensitivity

In accordance with Section 5.0 of the MECP publication, entitled, “Procedure D-5-
4 Technical Guidelines for Individual On-site Sewage Systems: Water Quality
Impact Risk Assessment”, the groundwater impacts from on-site sewage systems
must be addressed in a step-wise manner. In order to establish the initial step, it
is essential to demonstrate whether or not the site is considered hydrogeologically
sensitive.

Hydrogeological Sensitivity as defined by the City of Ottawa refers to bedrock
within 2.0 m of the ground surface. Available drift thickness mapping shows an
onsite drift thickness between 5 to 15 m. Bedrock was not encountered onsite in
any of the test pits, with the exception of TP 5 which notes a inferred bedrock
surface at 1.3 m bgs. As TP12-10 was completed adjacent to TP 5, and extended
to 3.2 m bgs, it is inferred that the refusal encountered in TP 5 was refusal on till.
Furthermore, the soil description on the soil profile for TP12-10 notes sand with
boulders, which is the likely cause of refusal. TW4 was also completed near TP5,
and notes an overburden thickness of 4.0 m on the WWR. This is further
corroborated by the WWR’s for the onsite Test Wells which demonstrate that
bedrock was encountered between 3.7 and 17.7 m bgs on the subject site.

As such, the subject site is not considered to be hydrogeologically sensitive based
on the overburden thickness being greater than 2.0 m across the subject site.
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Isolation of Supply Aquifer

As established in Section 6.0 of this report, the confining pressure and aquifer
analyses suggest that the preferred water supply aquifer system, as defined by
TW9, exhibits an aquifer response indicative of a confined aquifer present between
two (2) aquitards. However, the scope of this Hydrogeological Study did not include
a detailed analysis of the preferred aquifer system and focussed on demonstrating
hydraulic isolation. As such, the information presented in this section adds a
degree of security to the natural protection of the preferred aquifer system and
only infers the system is hydraulically isolated, but does not corroborate this.

Predictive Impact Assessment for Nitrate

Nitrate is considered to be a critical parameter of concern when assessing impacts
to groundwater quality downgradient of an onsite sewage system. MECP
Procedure D-5-4 applies for the proposed development. For the purpose of this
guideline, the Ontario Drinking Water Objective of 10 mg/L of nitrate is the
maximum allowable concentration detectable in the groundwater prior to the
property line.

Guideline D-5-4 indicates that where the average lot size is 1.0 ha or larger, a
detailed assessment is typically not required since it is considered be a low-risk
development and that adequate surplus water is available in the soils to
appropriately dilute the nitrate output on the property. The proposed severed lots
have an average size of less than 1.0 ha and, as such, a detailed impact
assessment has been completed.

In order to demonstrate that private services would adequately support the
proposed residential subdivision, a predictive nitrate impact assessment for the
subject site is shown below. The values shown in the Predictive Nitrate Impact
Assessment attached to this report are summarized below:

| Site area 62.6 ha

4 Impervious area % 20 %
(Although impervious area calculations result in an area of 9% (based on a 300 m2
home, a garage of 70 m2, a driveway area of 140 m2 and a subdivision road length
of 22,000 m?) the Stormwater Managements Design Brief completed by JFSA with
Project Ref # P584-06 dated May 11, 2022 notes a impervious area of 20%. The
impervious area of 20% was used to demonstrate that the NIA calculation would
work for the subdivision using a conservative approach.)

4 Daily sewage flow 66,000 l/day
(Based on Ontario Guideline D-5-4) (66 Lots)
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a Concentration of nitrate in effluent 40 mg/L
(Value based on typical effluent concentration)

4 Surplus Water 361 mm/year
(The surplus water value was estimated based on Environment Canada Climate
Office values with a soil type comprised of clay loam (Urban Lawn/Shallow Rooted
Crops) and anthropogenic sources, which can be found attached. Although there
is a significant amount of sand across the subject site, the value for clay loam was
used in order to be conservative)

| Combined infiltration factor based on: 0.45
° Topography infiltration factor 0.15
° Soil texture infiltration factor 0.20
° Cover infiltration factor 0.10

The topography infiltration factor of 0.15 is based upon a average of rolling land
with a average slope of 2.8 to 2.8 m/km and hilly land with an average slope of
28 m to 47 m/km for the proposed development.

The soil texture infiltration factor was based on a medium combination of clay and
loam with a value of 0.2 which is a reasonable generalization based upon the
geotechnical field investigation, available geological mapping and surrounding
WWR’s. Although there is a significant amount of sand across the subject site, the
value for clay loam was used in order to be conservative.

The vegetative cover infiltration factor was calculated as 0.1 based the value for
cultivated land (0.1).

Based on Ontario Guideline D-5-4 Individual On-Site Sewage Systems: Water
Quality Impact Risk Assessment, the predictive nitrate impact assessment
reviewed the potential impacts using a value of 1,000 L/day per lot. The calculation
for a standard septic system results in a predicted nitrate concentration of
9.14 mg/L nitrate concentration for the subject sites, using a value of 40 mg/L
nitrate concentration within the effluent.

Background nitrate concentrations of 0.16 mg/L from the background nitrogen
family results were detected in the overburden groundwater across the subject
site, and as such, were included in the Nitrate Impact Assessment Calculation.

Based on the results of the predicted nitrate impact assessment, it is our opinion
that the proposed residential subdivision can adequately support the proposed
single family dwellings without having an adverse impact on the underlying
bedrock aquifer.
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The groundwater within the bedrock aquifers will be protected from sewage system
effluent by the considerable overburden thickness combined with the massive
layer of Oxford Formation limestone above the shallowest point of groundwater
interception. The general overburden groundwater flow direction will be controlled
by the undulating topography on the site, due to the relative impervious nature of
the overburden soils. However, the flow would tend to be contained onsite through
the construction of a series of roadside ditches.

With respect to the utilization of stormwater runoff in the calculations, the drainage
at the site is proposed to consist of a series of grassed ditches and subdrains. As
such, most of the stormwater runoff can be justified to be utilized for the purposes
of the predictive impact assessment as the distance of travel across the individual
lots and into the drainage network is sufficiently long. In order to simplify the
predictive impact assessment, however, stormwater runoff has not been included
in the available dilution water calculations. Attention should be made to the
discussion on best management practices for promoting the infiltration of surface
water into the shallow overburden and for the reuse of the greywater, etc., to
reduce long term demands of the preferred water supply aquifer.

Sewage System Design

Sewage systems must be designed according to Part 8 of the Ontario Building
Code (OBC). The OBC sets out minimum design and construction standards for
all approved classes of sewage systems. It is proposed that this site be serviced
with traditional Class 4 sewage systems consisting of a septic tank and separate
leaching bed.

OBC requirements state that the there must be a minimum of 900 mm of suitable
soil or leaching bed fill present between the base of the absorption trenches and
the high groundwater table, bedrock or soil with a percolation rate greater than
50 min/cm. Some lots are located in areas with permeable cover which may permit
either in-ground or partially raised leaching beds. Where lots are located in areas
with moderately low permeable silty clayey sand and silty sand within the
overburden soils, combined with the flat topography, most Class 4 absorption
trench style leaching beds are expected to be fully raised above the existing
ground surface. An imported sand mantle having a minimum thickness of 250 mm
and extending a minimum of 15 m beyond the absorption trenches in the direction
of effluent flow would also be required.

Based on OBC design sewage flow tables, a 4 bedroom residence with a finished
floor area of 300 m? may produce in the order of 3,000 L/day of sewage effluent
per day. Based on the quality of the sand deposits available in the local pits,
imported sand is anticipated to have a percolation rate (a.k.a. T-time) of between
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6 and 8 min/cm. Considering the design flows and percolation rate of the available
imported sand, a tile length of 140 metres is required. The Lot Development Plan
(PHO0482-7) illustrates the size of such tile beds, complete with minor alternative
configurations due to irregular lot shapes and other constraints.

The sewage system layouts detailed in Drawing No. PH0482-7 are shown to be
fully raised leaching beds with a 15 m imported sand mantle. With due
consideration to the more permeable terrain unit which dominates the subject
property, the Lot Development Plan (Drawing No. PH0482-7) has been prepared
to illustrate that the maximum foreseeable size of leaching bed utilized on any
given lot, can be easily accommodated. Moreover, the purpose of the drawing is
to illustrate that adequate space exists on each lot to accommodate such a sewage
system. The end, or toe, of the mantles will be required to be unobstructed and
free draining; the existing topsoil layer is likely to receive the polished effluent from
the toe.

With respect to the presence of peat and a perched water table located within the
southeastern quadrant of the site, specialized construction will be required. In
order to prevent uneven settlement of both the building foundations and sewage
systems, the peat and all other organic materials will be required to be excavated
within the footprint of the building and within the limits of the distribution piping for
the leaching beds proposed in this quadrant. It is also prudent for the peat to be
removed from the mantle area(s) also, to minimize overall differential settlement
within/near the leaching bed area.

The leaching beds will be fully raised within the southeast quadrant also. As such,
it will be required to place imported sand fill into the excavation resulting from the
excavation and removal of the peat within the specified limits of the leaching bed
areas.

Long Term Safe Yield Calculation

The twenty-year safe well yield calculation is used to estimate the long-term safe
pumping rate for a well and can be calculated using the following equation
(Farvolden 1959):
Q20 = 0.683*T*Ha*S¢

Where:

O Q2o = 20 year safe pumping rate for the well (m3/d)

Q T = Transmissivity (m?/day)

U Ha =Available Head (m)

U St = Safety Factor = 0.7 (no units)
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8.6.

The most conservative transmissivity value from the pumping tests completed on
the onsite test wells was used to complete this calculation (i.e T = 2.4 m?/day). The
safe yield was calculated to be 54.5 m3/day or 37.8 L/min constantly during a day.
This value is more than twice the anticipated peak draw of 18.75 L/min that would
be expected for 2 hours per day or more than 18 times the average water demand
per day (3,000 L/day).

Potential Well Interference

It is anticipated that a series of individual water supply wells, in addition to the
existing test wells, will be constructed at the subject property in order to provide
individual water supplies for each lot. As these wells are anticipated to intercept
aquifers located in the March Formation, and considering the inherent intermittent
nature of pumping, potential well interference with offsite uses is anticipated to be
negligible. This is further corroborated by the 20 year safe yield estimates
established earlier in this report.

As the pumping is anticipated to be intermittent with several wells in operation at
any given time, a potential well interference model was created to reflect a
hypothetical worst case scenario for drawdown at the site. The essence of the
predictive model assimilates a total of 66 individual pumping wells and simulates
the drawdown from a single centrally located imaginary pumping well set at a
pumping rate of 3,000 L/day/lot (i.e. 198,000 L/day). Figure A4-1, located in
Appendix 4, summarizes the prediction of drawdown versus time for a constant
pumping rate of 198,000 L/day.

The recovery data was utilized in the Theis & Jacob Recovery analysis which
specifies a transmissivity of the order of 13.3 m?/day. The value for storativity
(6.8 x 10%) was calculated based on the Cooper & Jacob’s Time-Drawdown
analysis of the observation well data for TW8. The chosen transmissivity value is
considered to be conservative in that it reflects a lower transmissivity value for the
preferred water supply aquifer. The storativity value is considered to be consistent
and representative of a confined limestone aquifer.

It is prudent to note that this model is considered to be very conservative as the
governing assumption of a single well pumping at the combined rates of the
individuals, does not consider the separation distances of the individual wells. As
such, the model will inherently over estimate the drawdown at both the location of
pumping, and in the vicinity of the highest density of the proposed development.
As the distance from the centre of the development increases, the model should
provide a better prediction of offsite well interference.
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In the long-term model, the maximum anticipated drawdown predicted at the
imaginary pumping well, based on 66 lots continuously pumping for 9,125 days,
or approximately 25 years, is of the order of 10.42 m. As the available drawdown
in the future well in the site are upwards of 48 m, this corresponds to a reduction
in available drawdown of approximately 22 %. Considering the very conservative
nature of the model, this predicted loss of available storage in wells near the center
of the proposed development is considered to be satisfactory.

Offsite Potential Well Interference

Figure A4-2, in Appendix 4, presents a prediction of drawdown versus time for an
imaginary production well pumping at a constant rate of 50,000 L/day. The nearest
offsite wells are located approximately 250 m away from the centre of the site,
where the imaginary well is located. A conservative radius of impact of 100 m was
used to support this assessment. Based on this radial distance, the closest offsite
wells would experience a drawdown of 0.48 m at 1 day of pumping and
approximately 3.2 m at 9,125 days (25 years) of continuous pumping. As the
available drawdown in the offsite wells, located in the immediate vicinity of the site,
are of the order of 48 m, based on the published water well records, this
corresponds to a loss of available storage of approximately 5% at 365 days
(1 year) and 7% after 9,125 days (25 years) of pumping. Based on the available
water well records, the Sleepy Cedars Campground, which has a static water level
of approximately 5 m below top of casing and a depth of approximately 53 m, the
long term pumping would reduce the static water level from 5 to approximately 8 m
after 9,125 days (25 years) of continuous pumping. This would leave 45 m of
available drawdown in that well. The same analysis can be extended to the other
neighbouring wells located to the immediate north and east of the site which
intercept and draw water from the combined Oxford, March, and Nepean
Formations. The available well records suggest that the houses to the immediate
east of the site, as evidenced by TW6 in the aquifer analysis program, are
completed in the Upper Oxford Formation and are not expected to exhibit any well
interference from the future wells at this site, if constructed in accordance with the
recommendations for the well construction presented in Section 8.7 below.

Given the very conservative nature of the model presented above, it is opined that
the potential well interference between wells, and beyond the property limits is
acceptable in the worst case scenario model. Considering the intermittent
pumping, rapid recovery values and significant 20 year safe yield estimates, actual
drawdown in offsite wells is anticipated to be negligible.
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8.7.

Future Water Well Design

Drilled wells, completed in the bedrock aquifer, should be used for the water supply
in this development. The wells should be drilled by a licensed well contractor
experienced in the study area and should be completed in accordance with Ontario
Regulation 903, as amended.

A minimum well yield of 5 gpm is recommended for an average residence and is
considered to be readily obtainable on this site. As it is desirable to drill the future
wells to achieve the highest quality water, the proposed well construction
methodology should endeavor to extend the casing hole through the overburden
and should be advanced a minimum of 18 to 24 m bgs or at least 6 m into
competent bedrock. Based on a casing length of 24 m bgs, this should result in a
casing penetration of sufficient depth to ensure the casings are set into sound
bedrock.

The casing should then be installed and grouted in place utilizing either a neat
cement grout or sodium bentonite grout slurry introduced from the bottom of the
annular space to the surface of the ground in accordance with Ontario Regulation
903 (wells). 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.

With respect to the presence of peat in the southeast quadrant and it's impact on
well construction, the thickness of the peat, as determined by the field investigation
suggests the maximum thickness of the peat to be less than 3 m. As such, it is
recommended that the peat be removed within a minimum of 3 m radius around
the proposed location of the well, prior to constructing the well at the site. The peat
can be replaced with uncontaminated imported fill, or select, site excavated, non-
organic material.

The 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 Ontario
Regulation 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 the thorough vertical mixing of the chlorine over the entire depth of the
well. The chlorine should then be left for 24 hours and purged out of the well until
it can be determined that a free chlorine residual of 0 mg/L is present.
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8.8.

The 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 the well casing should be slightly elevated to direct surface
runoff away from the well. The casing should project approximately 400 mm above
the mounded soil within 3 m in all directions form the casing.

With respect to the existing test wells, all of the wells completed on the site, with
the exception of TW7 which was previously abandoned, are considered to be
acceptable for reuse as future wells as they meet the intent of the well construction
specifications presented above. The use of the existing wells for the future
servicing of proposed lots, is subject to the finalized lot fabric and road alignment.
Should any of the wells be ultimately located in a location which they will not be
utilized for private servicing, they must be abandoned in strict conformity with
Ontario regulation 903.

Water Conditioning Considerations

As the water within the preferred zone of aquifer interception contains elevated
hardness and, to a lesser extent, iron, the raw water can be suitably conditioned
to remove these two aesthetic parameters. A standard residential grade water
softener can be installed to remove both the hardness and iron concentrations in
the raw water. Regeneration rates may be slightly higher given the concentration
ofiiron in a few of the test wells, however the iron concentrations are not anticipated
to substantially contribute to a reduction in resin capacity.

As the water is considered to be hard, it is strongly recommended that should a
water softener be selected for installation, that consideration be made to installing
a separate tap for drinking water which bypasses the softener. This will minimize
the consumption of an increased sodium concentration resulting from the ion
exchange process.

Additional well development should be undertaken upon completion of the
construction of future water wells at this site. The wells should be subjected to a
period of well development of at least six (6) hours at a rate of approximately
23 L/min (5 gpm) in order to stabilize the raw water within the aquifer system in
the immediate vicinity of the constructed well. Water samples, for verification of
raw water quality in anticipation of water conditioning, should not be collected until
the pH measured at the wellhead does not vary by more than 20% during a 30-
minute interval during pumping.
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8.9.

8.10.

With respect to the slightly increased turbidity in both the field and laboratory
samples, as there is no need for water treatment to control bacteriological
parameters, the turbidity values are considered to be within the acceptable range
of values contained within Procedure D-5-5. It is anticipated that extended well
development, at a rate of not more than 5 L/min for at least 24 hours, will be
sufficient to remove any residual turbidity resulting from well construction for each
newly constructed well at the site.

Implementation of Best Management Practices

The surficial soils present throughout most of the site are conducive to the
implementation of rainwater infiltration and retention technologies, including, but
not limited, to infiltration trenches and shallow rear yard swales complete with
subdrains.

Backwash water from water softeners is suitable for discharge into infiltration
galleries located a minimum of 5 m from the leaching bed area and should be set
on sufficient in situ or imported sand fill to be incorporated into proposed lot
drainage patterns. Backwash water from a water softener, based on the
anticipated regeneration cycle, can be directed to the sewage system, provided
the sewage system components are sized and designed accordingly. As a
minimum, the backwash cycle should be assumed to be once per day at a volume
of upwards of 150 L. The septic tank, if conventional sewage treatment
technologies are employed, should be fitted with a high quality plate/tube style
effluent filter in order to minimize suspended solids migration. With respect to the
efficient and effective utilization of the effective building areas on each of the
proposed lots, it will be advantageous to consider the selection of advanced
wastewater treatment systems in place of the more traditional fill based Class 4
sewage systems. The reduction in height and area will have a beneficial impact on
preserving existing forested areas.

With respect to residential water use, it is recommended that individual
homeowners utilize water conserving plumbing fixtures and follow lawn irrigation
strategies created by the City of Ottawa. Irrigation systems for lawn irrigation are
discouraged from use in this development.

Subdivision Phasing Plan

The City of Ottawa’s Official Plan related to phased subdivision development
requires the submission and acceptance of a Servicing Review Study for each
phase of rural development. The intent of this study is to review the sewage system
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and well construction being carried out in the first/previous phase(s) in order to
evaluate if, and how, the subsequent phases should proceed.

The lot fabric of the proposed subdivision consists of a total of 40 lots in Phase 1,
and the balance of the lots (26) reserved for Phase 2. The proposed layout for lots
in Phase 1 is such that most of the lots are situated along the upgradient end of
the southerly flow of overburden groundwater beneath the site. As such, the
following methodology should be employed to complete the Servicing Review
Study.

O The existing test wells in both Phase 1 and Phase 2 should be purged and
sampled for a comprehensive suite of groundwater parameters consistent
with the original Hydrogeological Study report. This update water quality
should be compared against the original baseline data to determine the
presence/extent of surficial impacts, if any, and to confirm the baseline
water quality as it related to recommendations for water conditioning, etc.

U The water well records for the constructed wells should be reviewed in order
to confirm that the wells are intercepting the preferred water supply aquifer,
if the wells are intercepting the preferred water supply aquifer the sampling
regime should focus on the health-related parameters within the newly
constructed homes with a representative cross section of the wells being
sampled for the comprehensive suite of groundwater parameters carried
out for the test wells. If the wells constructed in Phase 1 do not intercept the
preferred water supply aquifer, these wells should be sampled for the
comprehensive suite of groundwater parameters included in the original
baseline water quality plan for the Hydrogeological Study.

O Collect representative samples of the overburden groundwater located
downgradient of the sewage system installations at the upgradient limits of
Phase1/Phase 2 development line, and at the downgradient property limits
beyond Phase 2. The water samples should be analysed for the full nitrogen
species, sodium, chloride, total coliforms, faecal coliforms, and E.coli.

O The sewage system design, construction and operation should be reviewed
for each of the systems installed and approved with the Ottawa Septic
System Office.

It has been generally accepted by the City of Ottawa, historically, that the Servicing
Review study should be initiated when a minimum of 20% of the lots in each phase
(i.e 8 lots of 40 possible lots) have been occupied for a minimum of three (3)
seasons. This condition, in our opinion, should be considered to be the minimum
trigger point to initiate the Servicing Review Study. Notwithstanding the above, the
City of Ottawa, in March 2011, approved a series of standard draft conditions for
the subdivision development. In this approved conditions, the City of Ottawa has
provided clear direction regarding the trigger point at which a Servicing Review
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Study should be initiated for a subdivision utilizing private services. Specifically,
the draft conditions read as follows:

“The registration of this subdivision shall be phased. Each phase of registration is
to contain not more than 40 lots. Prior to the registration of each phase other than
the first phase, the Owner shall submit a performance review of the operation of
wells and private sewage disposal systems in the previous phase(s) of the
development. Such review shall demonstrate that the previous phase(s) are
operating satisfactorily. A Professional Engineer, with experience in hydrogeology,
or a professional geoscientist shall prepare the performance review. The final
number of lots required for analysis must be supported in the performance review,
but in any case the performance review shall only be prepared and submitted for
review when a minimum of 50% of the lots in the previous phase have been built
and occupied for not less than three seasons, and, when requesting the
registration of any phase beyond the second phase, a representative number of
lots, to the satisfaction of the General Manger, Planning and growth Management,
in the older phases must also be analysed. Further, the Owner agrees that prior to
the registration of each phase, lots in that phase or any subsequent phase will not
be offered for sale.”

Given that this above noted draft condition is endorsed by City Council, it appears
prudent to start the Phase 1 review at the stage where 20 lots have been built in
Phase 1 and occupied for a minimum of three (3) seasons. It remains that the
recommended minimum number of lots that should be used in the analysis be set
at no less than eight (8), however, the location of the lots used in the study should
be reflective of site conditions and their logical downgradient impacts on Phase 2
development. Obviously, in the even that impacts are measured, or discrepancies
noted, for the cross section of lots used in the study, the scope of the study should
be increased to provide the necessary information.
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9.0 Conclusions

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

1. The subject property is situated in an area noted to be generally flat with
good to poor surficial drainage patterns. The site can be divided into two (2)
distinct drainage areas resulting from a topographical high point located
along the southwestern quadrant and extending several hundred metres
northward.

2. The surficial soils coverage on the subject property are conducive to the
subsurface dispersion of sewage system effluent and are not considered to
be hydrogeologically sensitive.

3. Surrounding land uses are consistent with the intended residential use for
this property. Offsite impacts on the subject property have been assessed
and are considered to be negligible.

4. The surficial geology of the subject property generally consists of a mixture
of silty clayey sand to sandy till deposits overlying bedrock, at depth, across
the subject area. The soils types and areal delineation are consistent with
available soils mapping with some noted exceptions.

5. The bedrock geology directly beneath the site consists of limestone of the
Oxford Formation. The Oxford Formation is underlain by the March
Formation, followed by the Nepean Formation. The preferred water supply
aquifers are located within the Oxford and March Formations, creating a
combined aquifer system for future water wells.

6. The construction of the test wells on the subject property appear to have
intercepted at least two (2) individual water supply aquifers of suitable
quantity: the Oxford Formation and the March Formation. The quality of the
March Formation water supply aquifer is such that it is the preferred aquifer
for future wells. An additional water supply aquifer is located within the
shallowest portion of the Nepean Formation.

7. The most consistent zones of aquifer intercept within the combined Oxford
and March Formation aquifer system as reported in the test wells and
neighbouring wells is between 28 m and 56 m bgs.

8. Significant confining pressures are present on the water supply aquifer at
the interception points. An adequate quantity of water is present in all of the
encountered aquifers and free flowing artesian conditions are not
anticipated.

9. Water quality of the Oxford, March and Nepean Formations is considered
to be sufficient for domestic use. Domestic water conditioning equipment
may be utilized to reduce hardness and iron levels for aesthetic
requirements only.
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10.

11.

12.

Potential well interference with neighbouring, offsite wells, is considered to
be minimal and, based on the aquifer parameters determined by this study,
the anticipated water demand from this subdivision will have minimal impact
on the safe yield of the water supply aquifers.

Sewage systems, containing fully raised leaching beds, are easily
accommodated on each of the proposed lots. The proposed development
may be serviced using sewage systems which are either in-ground or
partially raised. Site specific soil morphology analysis, carried out by a
qualified geotechnical engineer, should be completed for each individual
sewage system design.

The subject property is suitable for development as a residential subdivision
at the proposed density. Impacts to the neighbouring low density residential
development area are expected to be minimal.

10.0 Recommendations

Based on the information presented in the body of this report, the following
recommendations can be made:

1.

In accordance with the intent of Procedure D-5-5, the Medical Officer of
Health must be notified where sodium concentrations in the new wells
exceed 20 mg/L. This requirement is specified in order for the information
to be disseminated to local physicians in order to treat persons with sodium
reduced dietary needs.

The raw water found in the preferred water supply aquifer system is
considered to be hard to very hard and may contain iron levels which may
result in the visible iron staining to plumbing fixtures and clothing. A
residential grade water softener is recommended where these aesthetic
parameters are deemed unsuitable to the future homeowner. If the use of
water softeners are considered by the future homeowner, it is
recommended that a separate water supply tap be installed. This tap should
bypass the water softener to prevent the increased sodium concentration
which will result by softening the water with sodium chloride. In all cases,
the raw water should be sampled and submitted for comprehensive
chemical analysis for the same parameters tested in this study only after
the well and distribution system have been properly flushed and the well
has been in use for an extended period.

It is recommended, in keeping with the intent of the Osgoode Bylaw, that
the casing hole extend a minimum of 6 m into the underlying bedrock to
ensure the casing extends into sound bedrock. Given the test well
construction methodology employed on the site, a casing length of between
18 m and 24 m will be required in order to achieve the necessary bedrock
penetration. The well contractor should review the proposed well
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10.

construction methodology specified in this report prior to proceeding with
any site works.

The preferred zone of aquifer interception for future wells should be set at
approximately 28 m to 56 m measured below the ground surface. Wells
should be constructed with a rotary air drilling rig.

The recommended minimum range of well yields is set at 23 L/min.

The creation of the casing hole, installation of the casing, and grouting of
the annular space, should be inspected by a qualified Professional
Engineer or Professional Geoscientist of Ontario. Furthermore, it is
recommended that a qualified Professional Engineer or Professional
Geoscientist of Ontario oversee the construction of the open borehole in
order to ensure well depths do not exceed those recommended in this
study. All well construction must be carried out by a qualified and
experienced well technician.

Wells should be developed to a sand free state in order to ensure that the
residual turbidity created by the well drilling activities is completely purged
from the well. Additional well development, prior to placing the well into use,
is strongly recommended in order to provide adequate development of the
formation and remove extraneous rock debris from the aquifer pathways. It
is likely that future wells at this site will require additional well development.
The wells should be subjected to a period of well development of at least
six (6) hours at a rate of approximately 23 L/min (5 gpm) in order to stabilize
the raw water within the aquifer system in the immediate vicinity of the
constructed well. Water samples, for verification of raw water quality in
anticipation of water conditioning, should not be collected until the pH
measured at the wellhead does not vary by more than 20% during a 30
minute interval during pumping.

All future water wells should be completed such that the top of well casing
is @ minimum of 400 mm above the finished grade within a 3 m radius of
the wellhead. Moreover, the grade should slope away from the wellhead for
a distance of at least 3 m. It is recommended that the homeowner consult
the comprehensive reference document entitled, “Water Supply Wells -
Requirements and Best Management Practices (December 2009)”,
prepared by the Ontario Ministry of the Environment and familiarize
themselves on their legal obligations to maintain and protect their well.
Individual future well owner(s) should carry out semi annual verification of
potability of the raw water supply. Moreover, the well owner should ensure
that they maintain the wellhead and immediate area in accordance with the
requirements of Ontario Regulation 903.

Irrigation systems for cosmetic watering which utilize water from the
preferred water supply aquifer are not recommended for use at this site.
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11. The Servicing Review Study Report, required to be completed and
approved prior to releasing Phase 2 of the development, cannot be initiated
until at least 20 homes are built and occupied for three (3) seasons. The
minimum number of lots used in the analysis for the Study should be set at
eight (8).

In summary, it is our professional opinion that this 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 that the
development takes place in an effective manner, with a minimal impact on the
natural environment.

We trust that the current submission satisfies your immediate requirements.
Best Regards,

Paterson Group Inc.

Erik Ardley, P.Geo Michael S. Killam, P.Eng
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A Undisturbed /A Remoulded




patersongroup

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

Consulting
Engineers

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Backhoe

DATE 29 AUG 06

FILE NO.
PHO0482

HOLE NO.

TP 4

SOIL DESCRIPTION

STRATA PLOT

GROUND SURFACE

SAMPLE
e
o i Yo
wo| oo | 3c
o | &8 | .ol FEE
> | E N0 E
=12 8|28
El=

TopsoL o.1s Il

GLACIAL TILL: Grey-brown

sand and gravel with e

cobbles and boulders atale
el G

3.20]%.~.

End of Test Pit

Refusal on inferred bedrock
surface @ 3.20m depth

(Water infiltration @ 2.9m
depth)

DEPTH
{m)

ELEV.
{m}

Pen. Resist. Blows/0.3m
# 50 mm Dia. Cone

< Water Content %

20 40 60 80

Pigzometer
Construction

20 40 680 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

]




patersongroup

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

Consulting
Engineers

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Backhoe

DATE 29 AUG 06

= SAMPLE
SOIL DESCRIPTION T
2 | w
| &) B4
cl o | o> FE
€| > | E og
= | - 35 O .
m - L2 20
GROUND SURFACE o
TOPSOIL
____________________ 0.24
Light brown SILTY fine
SAND with gravel and G| 9
cobbles
1.30

End of Test Pit

TP terminated on inferred
bedrock surface @ 1.30m
depth

(TP dry upon completion)

DEPTH
{m}

ELEV.
{m}

FILE NO.
PHO482
HOLE NO.
TP 5
Pen. Resist. Blows/0.3m | _ <
# 50 mm Dia. Cone %‘8
£ED
2%
O Water Content % | 25
&3

20 40 60 80

20 40 60 80 100
Shear Strength {kPa}
A Undisturbed A Remoulded




patersongroup

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

Consulting
Engineers

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Backhoe

DATE 29 AUG 06

FILE NO.

PHO0482
HOLE NO.
TP 6

P SAMPLE pEPTH| ELEV Pen. Resist. Blows/0.3m =
SOIL DESCRIPTION T : & 50 mm Dia. Cone %%
P o | W (m} (m) £
= S s
AR AN 52
&l X E|x3|Z T Water Content % | 25
|71 2| D|=6 e
GROUND SURFACE 0| = ol 20 40 60 80
TOPSOIL
Yellow-brown
SAND-GRAVEL with
cobbles and boulders 1+
GLACIAL TILL: Grey-brown
silty sand and gravel with 10 2+

cobbles and boulders

End of Test Pit

Refusal on inferred bedrock
surface @ 2.40m depth

(TP dry upon completion)

40 60

20
Shear Strength (kPa)
A Undisturbed A Remoulded

80 100




patersongroup g

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7717

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM FILE NO.
PHO482
REMARKS
HOLE NO.

BORINGS BY Backhoe DATE 29 AUG 06 TP 7

P SAMPLE DEPTH Pen. Resist. Blows/0.3m | o
SOIL DESCRIPTION 7 | Frey | @ 50 mm Dia. Cone | £2

« e | &|4g €3
= | w | w| 3G S&
T oA vz |Er o Water C o oC
o > = [mR U ater Content % 25
= S, O ¢ 20
® = |-G

GROUND SURFACE o o 20 40 60 80

TOPSOIL

Yellow-brown

SAND-GRAVEL with

cobbles 14

GLACIAL TILL: Grey-brown

silty sand and gravel with

cobbles and boulders

24

End of Test Pit

TP terminated on inferred
bedrock surface @ 2.10m
depth

{TP dry upon completion}

A Und

20
Shear Strength (kPa)

40 60 80 100

isturbed A Remoulded




pater SONGroup g SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

28 C , Unit 1, . .
8 Concourse Gate, Unit 1, Ottawa, ON K2E 777 Ottawa, Ontario

DATUM FILE NO.
PHO482
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 29 AUG 06 TP 8
= SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m | o
SOIL DESCRIPTION . . & 50 mm Dia. Cone | 29
> | w {m} {m) 29
T e o Bo c
g 5| E|x3|Z O Water Content % | 25
|7 | 2| B|26 &o
GROUND SURFACE x| = 20 40 60 80

0_-
TOPSOIL
____________________ 0.25 il

Brown SAND with gravel

~and cobbles 040,
| 14
Grey-brown SANDY SILT 5
with cobbles 1
HH & |11
| 2|
____________________ 3.00[}. 34

End of Test Pit

{(Water infiltration @ 2.6m
depth)

20 40 60 80 100
Shear Strength (kPaj
A Undisturbed A Remoulded

13




patersongroup g __SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

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

DATUM FILE NO.
PH0482
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 29 AUG 06 TP 9
5 SAMPLE pEPTH| ELEV Pen. Resist. Blows/0.3m | _ <
SOIL DESCRIPTION 5 ) @ 50 mm Dia. Cone =
> | {m) (m}) £3
@ x s SE
= Ld L =0 96
|| E|¥8 %o: O Water Content % | 25
5 T2 8|25 o
GROUND SURFACE | = ol ‘ 20 40 60 80 A
TOPSOIL
____________________ 0.30
Red-brown SAND
____________________ 0.70|
GLACIAL TILL: Grey-brown aan :
silty sand and gravel with e T
cobbles and boulders alal
1,500

End of Test Pit

TP terminated in dense till
@ 1.50m depth

{TP dry upon completion)

20 40 60 30 100
Shear Strength {kPa)
A Undisturbed A Remoulded




patersongroup Consulting SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7 .
Ottawa, Ontario

DATUM FILE NO.
PHO482
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 29 AUG 06 TP10
5 SAMPLE oepTH | ELEV Pen. Resist. Blows/0.3m | _ <
SOIL DESCRIPTION = . ® 50 mm Dia. Cone | £%
> | 1 (m) {(m) 23
<« x R ] 2
T & 8|32 N
E| x| € |xa|Z O Water Content % | 25
|7 | 2] @26 &0
GROUND SURFACE x| = ol 20 40 60 80
TOPSOIL G0 RS A O N O
____________________ 0.22
GLACIAL TILL: Grey-brown e
silty sand with gravel, N
cobbles and boulders sl Gl 12
e 14
e ____15505%

End of Test Pit

Practical refusal to
excavation in dense till or
bedrock surface

(TP dry upon completion)

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




pate rsongroup g SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7177 .
Ottawa, Ontario

DATUM FILE NO.
PH0482
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 29 AUG 086 TP11
b SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m | _ <
SOIL DESCRIPTION - . # 50 mm Dia. Cone | 2%
> {m) (m) D0
@ o |40 £2
|8 | @ |2 ZE 3%
E| | E|x3|Z O Water Content % | 2§
b [l jun (] | D“(.)
) =z |0
GROUND SURFACE o

20 40 60 80

0_-
Topson. 020l

1]

Grey coarse SAND

End of Test Pit

(Water infiltration @ 0.5m
depth)

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




patersongroup g | SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

28 Concourse Gate, Unit 1, Ott , ON K2E 777 ;
' awa Ottawa, Ontario

DATUM FILE NO.
PH0482
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 29 AUG 06 TP12
5 SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m |
SOIL DESCRIPTION . . ® 50 mm Dia. Cone | 22
> | (m) | (m) 23
T [ 0 DI‘ZI ut
= | ow | oW u| oo Q8
T | 8 |xg|lcx O Water Content % o c
1= > = e} o o el )
T | 2| @|=6 *0
GROUND SURFACE @|= ol 20 40 60 80
FILL: Silty sand and gravel
with cobbles and topsoil,
some asphalt and cement
pieces 1+
G| 14
2__
____________________ 2.30 Z
Grey coarse SAND
2.70]

(Water infiltration @ 2.3m
depth)

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




patersongroup g

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

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Backhoe

DATE 29 AUG 06

FILE NO.

PHO482

HOLE NO.

TP13

= SAMPLE
SOIL DESCRIPTION &
« i & Yo
= | wo| ool |9
| o | @ 2|gxe
@ | > | E oL
= - 2 Q=
0 - ml—3a
GROUND SURFACE 0

FILL: Silty sand with
gravel, cobbles and topsoil,
some wood pieces

Grey coarse SAND

End of Test Pit

{(Water infiltration @ 1.3m
depth)

DEPTH
{m}

ELEV.

{m)

Pen. Resist. Blows/0.3m
& 50 mm Dia. Cone

< Water Content %

20 40 60 80

Piezometer
Construction

20 40 6Q 80
Shear Strength (kPa)
A Undisturbed A Remoulded

100

k]




patersongroup g

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

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM FILE NO.
PHO482
REMARKS
HOLE NO.
BORINGS BY Hand Auger DATE 26 SEP 06 AH 1
5 SAMPLE pEPTH| EL Pen. Resist. Blows/0.3m | ¢
SOIL DESCRIPTION 7 EV. ® 50 mm Dia. Cone | 2
> | o m) | (m) £s
@ o ) Ho =
Tl 8.5 28 iz
E| x| E|x8|Z O Water Content % | 25
|7 | 2| @|=6 s
GROUND SURFACE o | = ol 20 40 60 80
TOPSOIL
____________________ 0.20
Brown SILTY SAND
____________________ 0.401
//
/|
Stiff, grey SILTY CLAY to
CLAYEY SUIT A Z
/! G| 1 1+
A /—
o _________135
SILTY fine SAND, trace
gravel
o _________160
End of Auger Hole
Refusal on inferred glacial
till @ 1.60m depth
{Water infiltration at 0.90m
depth)
A 20 . 40 60 80 ' 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup g

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

FILE NO.
PHO482

HOLE NO.

AH 2

Pen. Resist. Blows/0.3m
& 50 mm Dia. Cone

O Water Content %
40 80 20

Piezometer
Construction

DATUM
REMARKS
BORINGS BY Hand Auger DATE 26 SEP 06
5 SAMPLE PT v
SOIL DESCRIPTION o DEPTH| ELEV.
> | s {m} {m)
< o xHo
— 51 Ly i _JG
g2 232"
[ S O~ ¢
w 2 i=0
GROUND SURFACE x ol 20
TOPSOIL
___________________ 0.60
2
Stiff, grey-brown SANDY
CLAY
e ______1.00} 14
Grey CLAYEY SILT, trace Gl 3
fine sand
e ____ 125004
Grey SILTY CLAY to
CLAYEY SILT, trace fine
sand
o __.__1860
AH terminated in soft silty
clay @ 1.60m depth
-

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

1]




patersongroup

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

Consulting
Engineers

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Hand Auger

DATE 26 SEP 06

FILE NO.

PHO0482

HOLE NO.

AH 3

AH terminated in siity clay
@ 1.80m depth

{Water infiltration at 1.60m
depth)

5 SAMPLE
SOIL DESCRIPTION i
>
< w|&| |48
T | o | @ 2> FE
e | > | E |YBE
- | | 32 0 C
[ = Y
GROUND SURFACE o
TOPSOIL
____________________ 0.401%
SANDY SILT to SANDY
CLAY {(medium density)
e __._.__100
L
Grey SILTY CLAY
1.80

DEPTH
{m)

ELEV.
{m)

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

< Water Content %

Piezometer
Construction

20 40 60 80

40 60 80 100

20
Shear Strength (kPa)
A Undisturbed A Remoulded

k]




pate rsongroup g SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

28 C te, Unit 1, O , ON K .
oncourse Gate, Unit 1, Ottawa 28 777 Ottawa, Ontario

DATUM FILE NO.
PH0482
REMARKS
HOLE NO.
BORINGS BY Hand Auger DATE 26 SEP 06 AH 4
= SAMPLE oEpTH | ELEy. | Pen- Resist. Blows/0.3m |
SOIL DESCRIPTION g : ® 50 mm Dia. Cone | £%
> | (m) (m) £S5
T 1o =0 8=
S8 | 8|5 28 N
& x| E >3 £ O Water Content % 25
7| 2| BZ6 o
GROUND SURFACE o | = ol 20 40 60 80

TOPSOIL

SAND, some gravel

Refusal on inferred Glacial
Till

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




pater SONGroup g SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road

28 Concourse Gate, Unit 1, Ottawa, ON K2F 777 .
Ottawa, Ontario

DATUM FILE NO.
PH0482
REMARKS
HOLE NO.
BORINGS BY Hand Auger DATE 26 SEP 06 AH 5
5 SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m | o
SOIL DESCRIPTION = EV. ® 50 mm Dia. Cone | o8
> (m) | (m) £3
T [ =0 sk
AN AN 32
€| 5| E |3 € G Water Content % | 25
5172 825 "o
GROUND SURFACE x| = ol 20 40 60 80
TOPSOIL
___________________ 0.20
Grey SILTY CLAY A
____________________ 0.40

SANDY SILT, trace clay
{medium density)

Soft to stiff, grey SILTY %
CLAY

i _..__1860
Soft to stiff, grey SILTY
CLAY to SANDY CLAY,
trace fine sand 1.80 -~

End of Auger Hole

Auger hole terminated in
silty clay to sand clay at
1.80m depth

{Water infiltration at 1.60m
depth)

20 40 60 80 160
Shear Strength (kPa)
A Undisturbed A Remoulded

K]




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

SOIL PROFILE & TEST DATA

patersongroup

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Hand Auger

DATE 26 SEP 06

FILE NO.

PH0482

HOLE NO.

AH 6

SOIL. DESCRIPTION

DEPTH

STRATA PLOT
TYPE

GROUND SURFACE

%
RECDVERY
N valLUE
or RQD

TOPSOIL

i
I
|
|
i
1
i
i
I
|
|
i
|
i
I
|
|
i
i
Lan]
s
o

Brown SILTY SAND

Stiff SILTY CLAY to
CLAYEY SILT

AH terminated in stiff silty
clay to clayey silt @
1.50m depth

{m)

ELEV.

{m}

Pen. Resist. Blows/0.3m
# 50 mm Dia. Cone

O Water Content %

20 40 60 80

Piezometer
Construction

1]

40 60 80 100

20
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup g

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

SOIL PROFILE & TEST DATA

Geotechnical Investigation
1934 Stagecoach Road
Ottawa, Ontario

FILE NO.

PH0482

HOLE NO.

AH 7

DATUM
REMARKS
BORINGS BY Hand Auger DATE 26 SEP 06
5 SAMPLE DEPTH| ELEV
SOIL DESCRIPTION & )
| M | (m)
<C o (e :)D
= | ow | Wi 3G
T | O @ ez FE
o o= = o
- b = [ L.
()] = | - Q
GROUND SURFACE & ol
TOPSOIL 0.10
_______________________ -
CLAYEY SAND, trace silt s
I
0.30%7

Grey SILTY SAND

AH terminated in silty sand
@ 1.20 m depth

(Water infiltration at 0.20m
depth)

Pen. Resist. Blows/0.3m

# 50 mm Dia. Cone

Piezometer
Construction

<O Water Content %

20 40 60 80

20 40 60 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded

k3




patersongroup

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO.
P PH0482
REMARKS IR NG
BORINGS BY Backhose DATE 6 August 2010 TP1/MW1-1(
3 SAMPLE DEPTH| ELEV Pen. Resist. Blows/0,.3m =
SOIL DESCRIPTION a3 '(52) E{m) ‘| ® 50mmDia.Cone |92
A |88 ¥
E b *9 E , C Water Content % 2 §
[ Q
GROUND SURFACE "= ol 20 40 G0 80
TOPSOIL
__________________ 0.30
SAND with marl o T
el G|
__________________ g.goz.-/- / ol
27
SILTY CLAY 7 77
2 5004

End of Test Pit
{GWL @ 0.7m depth)

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




patersongroupsz:ss

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO.
P po survey p PHO0482
REMARKS HOLE NO
BORINGS BY Backhoe DATE 6 August 2010 TP 2-10
Ei SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m e
SOIL DESCRIPTION 8 m | ® 50 mm Dia. Cone T8
b
g | g AEE 53
g E o 5 Em O Water Content % 5
b 8] lal oo
GROUND SURFACE B|= ol 20 40 60 80
TOPSOIL HE I
__________________ 0.25
¥
1 1
SAND with gravel Gi 3
5 21
__________________ 240050
%Y
SILTY CLAY L7
) c|
_________________ 2.8004
End of Test Pit
(GWL @ 0.7m depth)

20 40 60 g0 100
Shear Strength (kPa)

A Undisturbed & Remoulded




ate ISONCrou D onsting SOIL PROFILE AND TEST DATA
p g p Engineers | proposed Residential Subdivision
28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7 gii!:wita%ar::tc;?;h Road
DATUM Ground surface elevations interpolated from topo survey plan. FILE NO. PH0482
REMARKS HoTENO
BORINGS BY Backhoe DATE 6 August 2010 TP3/MW2-1(
B SAMPLE DEPT LEV Pen. Resist. Blows/0.3m _c
SOIL DESCRIPTION 2 (r';) H E(rﬁ) | ® 50mmDia.Cone | SF
' AE +
E 3 ® 3 E i O Water Content % g5
2 14 a3
GROUND SURFACE ol 20 40 60 80
TOPSOIL :
FILL: Silty sand with cobbles 5
____________________ S
e 1
Coarse SAND
L 6
v 21
__________________ 2,60, 25
71,
SILTY CLAY ;% %
__________________ 3.00/47 .l
End of Test Pit
(GWL @ 1.5m depth)
20 40 €0 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




28 Cancourse Gate, Unit 1, Ottawa, ON K2E 7T7

patersongroupssss

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevatjons interpolated from topo survey plan, FILE NO,
PHO0482
REMARKS HOLE NO
BORINGS BY Backhoe DATE 6 August 2010 TP 410
g SAVMPLE BEPT LEV Pen. Resist. Blows/0.3m c
SOIL DESGRIPTION g - ol H E{m) 1 ® 50 mm Dia. Cone é%
g Bg 55
H (R
E E o g E“‘ O Water Content % 25
3 S8 5
GROUND SURFACE z 04 20 40 60 80
TOPSOIL
__________________ 0.23 [
5 z
Coarse SAND B o
i) el 7
o 21
__________________ 230052
454
SILTY CLAY ,/,4 1 e 8
%Y
2.70V44

End of Test Pit
(GWL @ 0.4m depth)

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




28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

patersongroupés:s

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevations interpolated from topa survey plan. FILE NO.
PH0482
REMARKS OLE Mo
BORINGS BY Backhoe PATE 6 August 2010 TP 5-10
& SAMPLE ELEV Pen. Resist, Blows/0.3m e
SOIL DESCRIPTION A - D'(Er':‘}TH ( rﬁ) ‘|  ® 50mmDia.Cone |52
S| 8| E|28 =3
E E o8| & O Water Content % 25
& 0 " ic-’l O.¢3
GROUND SURFACE ) = ol 20 40 &0 80
QOPSOIL H
ToPSoL 0.18
FILL: Sandy silt with gravel
and cobbles Gl 9
1 4
__________________ 1.20
y
1
SANDY SILT with marl G| 10

OSSN N e

N e e

____________________ .
g
SILTY CLAY /] Gi 11
g
__________________ 2,601
End of Test Pit
(TP dry upon completion)

20 40 60 g0 100
Shear Strength (kPa)

A Undisturbed & Remoulded




SOIL PROFILE AND TEST DATA

c iti
p ate rs o n g ro u p Eggis“igrr;g Proposed Residential Subdivision

1934 Stagecoach Road

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7 Ottawa. Ontario
DATUM Ground surface elevations interpolated from topo survey plan. FILE NO. PH0482
REMARKS T
BORINGS BY Backhoe DATE 6 August 2010 TP&/MW4-1(
B SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m | _ £
SOIL DESCRIPTION o m | ® 50 mm Dia. Cone *ég
™ S
g a E Bg kA
g E *g E i O Water Content % §§
/] [+]
GROUND SURFACE M= o 20 40 s s |
[Topsow. 015} SHEHE s
SAND with marl al 12
1 4
1.400

SILTY SAND with houlders

End of Test Pit
(GWL @ 0.1m depth)

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




28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

patersongroupssss

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO. PH0482
REMARKS oLE NG
BORINGS BY Backhoe DATE 6 August 2010 TP7/MW3-1
B SAMPLE Ep EV Pen. Resist. Blows/0.3m e
SOIL DESCRIPTION o . D ( m}'“ E:;n) | ® 50mmDia.Cone | S2
5 | a AEE =2
E E L) Em O Water Content % 25
; 3|58 38
GROUND SURFACE ol 20 40 €0 80
jroesow_ . ___ 0.14 ;
SILTY SAND S e 14
- with clay by 0.4m depth 12
I e 18
__________________ 11007 kL T
SAND with marl Gl 186
__________________ 1.80[% o
%
7%
L
9y
444
774 2+
SILTY CLAY ; ;/
%
?/4/ G| 17
%
%
/%2
7
274
__________________ 3004 al
End of Test Pit
(GWL @ 0.1m depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturhed O Remoulded




patersongrou

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

Consulting

SOIL PROFILE AND TEST DATA

Engineers

Ottawa, Ontario

Proposed Residential Subdivision
1934 Stagecoach Road

DATUM
REMARKS

BORINGS BY Backhog

Ground surface elevations interpolated from topo survey plan.

DATE 6 August 2010

FILE NO. PH0482

HOLE NO.

TP 8-10

SAMPLE

E4
[+]
SOIL DESCRIPTION g - D'(E:])TH E:'"f)" :
g i Es
E é . E &
O H
] ﬁ = Q
GROUND SURFACE ol
TOPSOIL
__________________ 0.20]
SAND 18
__________________ 0.85/
1 +
SILT
19 ol
3 <+
- with boulders by 3.1m depth
__________________ 3.50
End of Test Pit
(TP dry upon completion)

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

O Water Gontent %

Piezometer
Construction

20 40 50 80

Shear Strength (kPa)
A Undisturbed A Remoulded

20 40 60 80 100




patersongrou

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

Consulting
Engineers

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

REMARKS

BORINGS BY Backhoe

DATUM Ground surface elevations interpolated from topo survey plan.

DATE 6 August 2010

FILE NO. PH0482

HOLE NO.

TP 9-10

& SAMPLE
SOIL DESCRIPTION 2

IR
2 E| 5|88
%] E = Q

GROUND SURFACE

TOPSOIL

__________________ 0.23

SAND : G|20

__________________ 0.80]

SILT

G| 21
__________________ 3.50
End of Test Pit

(TP dry upcon completion)

DEPTH
{(m)

ELEV.
(m)

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

C Water Content %

Piezometer
Construction

20 40 60 80

20 40 60 80 100
Shear Strength {kPa}
A Undisturbed A Remoulded




Consulti SOIL PROFILE AND TEST DATA
p ate rS O n g ro u p Eggis“l:e';‘gg Proposed Residential Subdivision

1934 Stagecoach Road
Ottawa, OCntario

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO.
PH0482
REMARKS HOLE NO
BORINGS BY Backhoe DATE B August 2010 TP10/MWS+1
B SAMPLE Ep y Pen. Resist. Blows/0.3m | _¢
SOIL DESCRIPTION 2 b (m')rH E}-n'f) | ® 50 mm Dia. Cone aﬂé-,%
b =
o ¢+ @By SE
B 2] N ®
E & o E Em C Water Content % 25
M E: 9] 16! 0¢3
GROUND SURFACE "= ol 20 40 60 80
TOPSOIL
__________________ 0.29
SILTY SAND with bouiders aale
S0 G122
S - 411
1
%
/?5
274
SILTY CLAY with grave! and 927
boulders /%f sl
) G| 23
%9
7%
///
/?/
__________________ 2,601
End of Test Pit
Practical refusal to excavation
on inferred boulders @ 2.60m
depth
(GWL @ 2.5m depth)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed & Remoulded
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28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7

Consulting

Engineers

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

REMARKS

BORINGS BY Backhoe

DATUM Ground surface elevations interpolated from topo survey plan.

DATE 6 August 2010

SAMPLE

H
Q
SOIL DESCRIPTION o
AR ILE
g1 8|8 -5 |85
& 3.8
GROUND SURFACE W=
TOPSOIL
__________________ 0.35
s ith si : G| 24
SAND wihst 063
SILTY SAND with boulders
G| 25
__________________ 2.00]-

End of Test Pit

Practical refusal to excavation
on inferred boulders @ 2.00m
depth

(GWL @ 1.3m depth)

DEPTH
(m)

ELEV.
(m)

FILE NO.
PHOD482
HOLE NO.
TP11-10
Pen. Resist. Blows/0.3m | _=
® 50 mm Dia. Cone 2
[ =]
N
O Water Content % 25
Lo
20 40 60 80
Z
20 40 €0 80 100

Shear Strength (kPa)
A Undisturbed A Remoulded
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SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO.
P PH0482
REMARKS HOLE NO
BORINGS BY Backhoe DATE & August 2010 TP12-10
B SAMPLE DEPTH| ELEV. Pen. Resist, Blows/0.3m e
SOIL DESCRIPTION g - '(Em) | ® 50 mm Dia. Cone 22
EZ
gl = 558 3
E E ® 5 E O Water Content % 25
e 5] g oo
GROUND SURFACE H | ol 20 40 80 80
TOPSOIL P :
__________________ 0.24
1 b
SILTY SAND with boulders
G| 26
2-_
3--
__________________ 3.20)
End of Test Pit
Practical refusal to excavation
on inferred boulders @ 3.20m
depeth
(TP dry upon completion}
20 40 60 80 00
Shear Strength (kPa)
A Undisturbed & Remoulded
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28 Cohcourse Gate, Unit 1, Ottawa, ON K2E 7T7

Consuiting
Engineers

SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM
REMARKS

BORINGS BY Backhoe

Ground surface elevations interpolated from topo survey plan.

DATE 6 August 2010

FILE NO. PH0482

HOLE NO.

—

TP13/MW6-

Practical refusal to excavation
on inferred boulders @ 3.40m
depth

(GWL @ 3.1m depth)

3 SAMPLE DEPTH| ELEV.
SOIL DESCRIPTION o | )
™
g8 g Bg
5B |8 (-5 5"
o H
I 5 - )
GROUND SURFACE ok
TOPSOIL
SAND e 27
“““““““““““““““ %%
9%%
27 11
977
/%
7
///
(1
7
A / G| 28
27
///
w7
SILTY CLAY 974 2l
9%
9%/
uy.
)
L/
4 %
2/4
//;
W4
%% i
i
/;/
__________________ 34000
End of Test Pit

Pen. Resist. Blows/0.3m
® 50 mm Dia. Cone

© Water Content %

Piezometer
Construction

40 80

20 60

20 40 60 80 100
Shear Strength (kPa)

A Undisturbed & Remoulded




SOIL PROFILE AND TEST DATA

c Iti
p ate rs O n g ro u Egg?"l:*g'gg Proposed Residential Subdivision

1934 Stagecoach Road

28 Concourse Gate, Unit 1, Ottawa, ON K2E 7T7 Ottawa, Ontario

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO.
P PO Suney p PH0482
REMARKS
HOLE NO. H 1-10
soRINGS BY Hand Shovel/Hand Auger DATE 15 QOctober 2010 A -
B SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m e
SOIL DESCRIPTION o m | o) ® 50 mm Dia. Cone =2
£
Slelé E i & N8
g E @ B E O Water Content % 25
o 3] g CLO
GROUND SURFAGE - B | = ol os.60 20 40 60 80 g
=== $ ;..::.. i t !..é:..:.
PEAT ____;__: P 4\.5.; et Toe 14
H—Eg
s
—_
Rl
__________________ 0.87[mms
1+95.60
FINE SAND
I U - ]
End of Auger Hole
{GWL @ ground surface)

20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Onftario

DATUM Ground surface elevations interpolated from topo survey plan.

(m)

-86.30

r95.30

REMARKS
BORINGS BY Hand Shovel/Hand Auger DATE 15 October 2010
= SAMPLE DEPTH
SOIL DESCRIPTION o 9 m)
g AEE
2E |2 |5\
Q ol
Lr] ﬂ = Q
GROUND SURFACE 0-
-
EE _F
e
1_55
PEAT =
CXE4
=z
X F
= .
__________________ 1,05/ 1
FINE SAND
__________________ 1.40
End of Auger Hole
(GWL @ ground surface)

ELEV.

FILE NO.
PH0482
HOLE NO.
AH 2-10
Pen. Resist. Blows/0.3m |
® 50 mm Dia. Cone %%
E2
(e
N®
O Water Content % L5
oo
20 40 60 80 g

40 60 20 100

20
Shear Strength (kPa)
A Undisturbed & Remoulded
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SOIL PROFILE AND TEST DATA

Proposed Residential Subdivision
1934 Stagecoach Road
Ottawa, Ontario

DATUM Ground surface elevations interpolated from topo survey plan. FILE NO.
P PH0482
REMARKS COLENG
BORINGS BY Hand Shovel/Hand Auger DATE 15 October 2010 AH 3-10
B SAMPLE DEPTH y Pen. Resist. Blows/0.3m | ¢
SOIL DESCRIPTION o '(Em) E{Lr::) | ® 50 mmDia. Cone | $8
g AEE &2
g E L O Water Content % | 25
= &) Iat oo
GROUND SURFACE i B = ole6.60 20 40 60 80 .
=, i
e PR A R 5
gﬂ;
-
EN
=.§£
PEAT —
LK
o=
__________________ 0.96|. = -
R 1+95.60
FINE SAND
__________________ 1.40/-
End of Auger Hole
{GWL @ ground surface)
20 40 60 g0 10D
Shear Strength (kPa)
A Undisturbed & 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

4- 7 qa

© ey
ce 4
g -

Topsoll Asphalt

Silty Sand

954

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




Terrain Analysis and Hydrogeological Study
., EATERSON Proposed Residential Development

ROUP 1934 Stagecoach Road, Ottawa

APPENDIX 2

Published MECP Well Data for Test Wells
Local Well Records (Regional Hydrogeology)

MECP Provincial Offences order - Sleepy Cedars

Ottawa Head Ottawa List of Services
Office Laboratory Geotechnical Engineering ¢ Environmental Engineering ¢

9 Auriga Drive 28 Concourse Gate Hydrogeology
Ottawa - Ontario Ottawa — Ontario Materials Testing ¢ Retaining Wall Design ¢ Rural Development
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INSPECTION ID#: 869

COMPANYAMURNICIPALITY:  Slespy Cedars Family Camping
MAILING ADDRESS: 1893 Manotick Station Road, Ottaws, ON K4P 1H2

INSPECTION SITE ADDRESS:  Sleepy Cedars Family Camping
1893 Manotick Station Road, Ottawa, ON K4P 1H2

City of Ottawa (former Osgoode Township)

K4P 1H2
CONTACT NAME:  Jim Lefebvre . TITLE: owner
CONTACT TELEPHONE: 613-821-0756 FAX: nome
INSPECTION DATE: 2001/06/12
DATE OF LAST INSPECTION:
WATER WORKS NUMBER: Not Applicable

OPERATING AUTHORITY: Sleepy Cedars Family Camping (878854 Ontario Inc.)

OP. AUTHORITY ADDRESS: 1893 Manotick Station Road, Ottawa, ON KAF 1H2
OP. AUTHORITY TOWN/CITY: City of Ottawa (former Osgoode Township)
OP. AUTHORITY POSTAL CODE: KA4FP 1H2

OP., AUTHORITY CONTACT NAME: Jim Lefebvre TYTLE: owner

OP. AUTHORITY TELEPHONE: FAX:

1.0 INTRODUCTION

The Sleepy Cedars Campground was inspscted in order to determine applicability of the water works pertaining fo
the Ontario Water Resources Act (OWRA) s,52 and Ontario Regulation 459/00 (O.R. 459/00). The ground water
facility was inspected to assess compliance with the Ministry of the Envitonmeal's requirements conceming
treatment process, Process management, monioring, record keeping and reporting.

An Oceurrence Report (oris no. 990037645} was generated for this site ¢oncerning an adverse water quality event on
May 29, 2001. Tracy Zakordonski of the Ottawa Public Health Laboratory advised the Spills Action Cenire of a
total coliform count of 1. Subsequent re-sampling of the well produced a total colifortm count of 0 coliforms.

Certificate of Approvai List:
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Not Applicable
20 INSPECTION OBSERVATIONS
2.1 SYSTEM DESCRIPTION

Drinking water at this site is supplied from a 6 inch diameter drilled well completed to a reported depth of 165 feet
and constructed in 1979 (as reported by previous owner - Art Albert). Water is distributed to 100 individual
campsites without the benefit of disinfection or filtration. Typical residency of the campground is 35 - 40 percent.
There is currently only one full time resident at the park.

The eight inch diameter well head extends 25 centimetres sbove grade and is secured with a steel expansion cep
attached to the top of the casing. The discharge line and electrical connections enter the well through the top of the
cap. The well and associated plumbing is housed in a padlocked garden shed, located 25 metres north of the park
office. The land is graded away from the well head and is separated from the nearest sanitary weepiog bed by 2
height of land and a distance exceeding 50 metres. A totalizing flow meter was installed in the discharge line at the
well head, on April 30, 2001. No other visible sources of contamination were identified.

22 PERMIT TO TAKE WATER ASSESSMENT

PERMIT SOURCE RENEWAL PERMITTED UNITS
NUMBERS DATES AMOUNT OF
TAKING
NA Drilled Well
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2.3 CAPACITY ASSESSMENT

ITEM 1998 1999 2000

Avg, Day Flow m’/day

rAax. Day Flow m’/day

[Rated capacity m/day

%6 (Maximum Day/Rated Capacity)

A capacity assessment was not completed vpon this well. A flow meter installed April 30, 2601 indicates that the
average daily discharge is less than 9000 litres during the operating ssason.

2.4 PLANT TREATMENT REQUIREMENTS

A) SURFACE WATER SOURCE(S)

Does the plant comply with the requirements of Ontario Regulation 459/00 regarding treatment requirements for
surface water?

N/A

Does the plant provide the following:

Chemically-assisted filtration: N/A
Disinfection: N/A

If the plant does not provids minimum leve! of treatment for surface water as per Ontario Regulation 459/00 5.5(2),
has the owner deliverad a written notice to the Director by October 31, 2000 in accordance with Onterio Regulation
5.5(5)(b), describing a timetable of actions required to achieve compliance?

NIA

Do records show that water entering the water distribution system has been treated with chlorination

(or another treatment that, in the Director’s opinion, is as effective as chlorinatior to achieve
disinfection that persists into the distribution system) in accordance with Ontario Regulation 455/00 5.5(3) end any
applicable instrument or authorizing document (i.¢. Order, Certificate of Approval)?

N/A
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B) GROUND WATER SQURCE(S)

Does the plant comply with the requirements of Ontario Regulation 459/00 regarding treafment requirements for
ground water (i.e. Disinfection) 7
NO

Chlorination or any other approved disinfection process is not practised upon this ground water supply.

Do records show that water entering the water distribution system has been treated with chlorination (or another
treatment that, in the Director's opinion, is as effective as chlorination to achieve disinfection that persists into the
distribution system) in accordance with Ontario Regulation 459/00 $.5(3) and any applicable instrument or

authorizing document (i.e. Order, Certificate of Approval)?
NO

If the plant does not provide minimum level of treatment of ground water as per Ontario Regulation 459/00 5.5(1},
has the owner:

(i) deliversd a written notice 10 the Director by October 31, 2000 in 2ccordance with Ontario Regulation
5.5(5)(b), describing s timetable of actions required to achieve compliance or their intention to seek 2
variance in their Certificate of Approval in accordance with Ontario Regulation 459/00 5.6{2)(b}, or

{ii) obtained a variance in their Certificate of Approval in accordance with Ontario Regulation 453/00 5.6(2)(b)?

NO

2.5 SAMPLING AND ANALYSIS REQUIREMENTS

Does the plant comply with all sampling aod analysis requirements in accordance with Ontario Regulation
459/00 5.7 and any applicable Order and Certificate of Approval?

NO

The only sampling completed upon the water supply consists of bacteriologic submissions to the Public Health Unit,
every two weeks during the operating season of the campground as well as regular Health Unit inspection and
sampling of the swimming pool water,

26 WATER QUALITY ASSESSMENT

Specifically with regard to health-related water quality parameters only, is the plant meeiing the water quality

requirements of its Cersificate of Approval, Ontario Drinking Water Standards, or an Order or direction?

NO
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27 MINISTRY SAMPLE RESULTS

Were Ministry samples collected during the inspection?
YES

Do sample results show compliance with Ontario Drinking Water Standards and any applicable instrument or

:{ulhorizing decument (i.e. Order, Certificate of Approval) for thase parameters which were required to be analysed?
ES

Comment:

The Ministry sample results indjcated that the turbidity analysis of 1.37 NTU was in exceedance of the MAC value
of .1.0 NTU for treated water leaving the plant. This MAC vale was established to ensure efficiency of the
disinfection process and disinfection is not currently practiced at this facility.

2.8 REPORTING REQUIREMENTS
Is the owner complying with reporting requirements of Ontario Regulation 459/00 5.12 (quarterly reports), section
13 (engineer’s reporis), section § (adverse water quality notification), and those of any applicable instrument or

authorizing document (i.c. Order, Certificate of Approval)?
NO

29 PLANT AND QPERATOR CERTIFICATION
a) Plant Certification

i) Facility Level: Not Applicable

ii) Certificate Number: Not Applicable

ili) Date of Issue:

b) Do ihe plant operators have the apprapriate level of certificate for this plant?
NO

Fim Lefebvre, owner of Sleepy Cedars Family Camping, is resposiblc for the operations, maintenance and sampling
of the water works.

2.10 PFROCESS WASTEWATER

Is the process wasie water treated prior to discharge?
N/A

No process waste water is generated at this water works.
Does the discharge meet the requirements outlined in:

a} its Certificate of Approval N/A
b) Ministry policy? N/A
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30 REVIEW OF PREVIOUS NON-COMPLIANCE I1SSUES

There are no previous non-compliance issues associated with this facility.

4.0 SUMMARY OF INSPECTION FINDINGS (HEALTH/ENYIRONMENTAL IMPACT)

Was there any indication of a kiiown ar anticipated human health impact during the inspection and/or review of
relevant matexial, related to this Ministry’s mandate ?

YES

The level of treatment provided fails to conform with that identified in 0.R.459/00.

Specifics:
The operafing authority fails to provide disinfection which is identified as the minimum level of {reatment for
ground water sources of drinking water (O.R. 459/00 s.4).

Was there any indication of a known or anticipated environmental impact during the inspection and/or review of
relevant material ?
NO

2) If the CofA containg conditions dictating monitoring and/or effluent quality for process wasicwater treatment, is
the facility operating in compliance with those conditions?

b) If the water works has no process wastewater ireatment provisions in place, is thers evidence that untreated
discharges have adversely impacted the environment or have a significant potential to adversely impact sensitive
receivers?

Specifies:

Was therc any indication of a known or suspected viclelion of a legal requirement during the inspection and/or
review of relevant material which could canse a human health impact or environmental impainment?
YES

a) Do the maximum water takings comply with those prescribed in applicable Permits To Take Water?

b} Has the water works complied with sampling and analysis provisions contained in O.R. 459/00, or all MAC-
related monitoring provisions contained in 2 CofA and Orders?
Sampling and analysis is currently provided for bacteriologic parameters, only.

¢j Are all operaions licensed as required mder O. R. 435/937

Speeifics:
Mr. Lefebvre is net a licensed operator. Operations presently consist selely of maintenance and repairs to the pump
and distribution systzm as well as bi-monthly bacteriologic sampling.

Was there any indication of a potential for environmental impairment during the inspection and/or the review of

relevant material?
NO
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Specifics:

50 ACTION(S) REQUIRED

A Provingial Officers Order was issued to for the owner to attain the services of a qualified consultant to assess the
‘water works with respect to the applicability of the Ootario Water Resources Act and Ontario Regulation 459/00.

ACTIONS TAKEN
ACTION ORDER COMPLIANCE COMPLIED
ISSUED DATE WITH
Assessment of water works YES 2001/09/30 PENDING

Provincial Officers Order # PB05-010712-01

6.0 OTHER INSPECTION FINDINGS

Casing stick-up is slightly less than the requirements of Ontaria Regulauon 903 5.13(3). Casing should be extended
to correct height or gramular backfill material removed to ensure a minimum extension of 30 centimetres above
ground surface.

The operator of the water works does not possess the appropriate certification for this facility as required under OR.
435/93.

Minimum level of treatment for a groimdwater supply water works {ie. disinfection)is net provided as indicated by
Q.R. 459/00 section 5.(1).

Containers of paini and other non-essential materials should be removed from the structure enclosing the well head.

A system of record keeping should be estabiished to document apalytical results and flow volumes.

7.0 OCCURRENCE REPORT #:

9940008744

A Provincial Officers Order was issued August 20, 2001 to Jim Lefebvre (ownor) to attain the services of a qualified
consultapt to undertake an assessment of the water works to determine the applicability of Section 52 of the Ontario

Water Resources Act and Ountario Regulation 459/00 and to provide a written report of this assessment to the
Provincial Officer.
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PREPARED BY ENVIRONMENTAL OFFICER:

- b . Qtawa
Timothy O/Brien (% %Mé 2001/08/20
(Print) (Signature) (Diztrict Office) {Date)
ENDORSED BY DISTRICT SUPERVISOR:
F Y A
Dt Frobm D ,? l ’A}) Ouavia - .
PauiKehi u a"Q JeAT U & ; 1: 0[
(Print) {Signanure) (District Offfce) Em)
REPORT MAILED OUT ON: STATUS: FINAL

LAB RESULTS MAILED OUT ON:

NOTE:

“This inspection does not in any way suggest that there is or has been compliance with applicable

legislation and regulations as they apply or may apply to this facility. It is, and remains, the
respongibility of the owner and/or the operating authority to ensure compliance with all applicable
legislative and regnlatory requirements.”
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CHEMICAL/PHYSICAL OBJECTIVES

HEALTH RELATED
(Sleepy Cedars July 12/01)
PARAMETER Sample Results MAC’ MAC? AC?
(mg/L. unless specified)

Alachior NA 0.005
Aldicarh NA g.008
Aldrin + Dicldrin NA 0.0007
Arsenic 0.0 0,025
Atrazine + — deslkylated metabolites NA 0.005
Azinphos-methyl NA 0.02
Barium 0.0B0S 1
Bendiocarb NA 0.04
Berzene 0.0 0.005
Benzo{a)pyrene Na 0.00001
Boron 0.121 5
Bromoxyail NA 0.005
Cadmiam 0.0 0.005
Carbaryl (Sevin) NA ¢.09
Carbofuran NA ¢.09
Carbon Tetrachloride 6.0 0.00%
Chlordane ¥ NA 0.007
Chioramines NA 3.0
Chlorpyrifos (Lrcsban) NA, 0.09
Chroaium 0.0026 0.05
Cyanazine (Bladex) NA 0.01
Diazincn NA 0.02
Dicamba NA 0.12
1,2 Dichlorobenzene 0.0 ©.2 0.003
1,4-Dichlombenzene 0.0 0.005 0.001
DDT + metabolites * NA 0.03
1,2 Dichloroethane a.0 0.005
1,1-Dichiorocthylene (vinylidene chloride) NA 0.014
Dichlorumethans 0.0 0.05
2,4-Dichlorophenal WA 0.9 0.0003
2 A-Dichloropbenoxy acehic acid (2,4-D) WA 0.1
Diclofop-methyl NA ¢.009
Dimethoate NA 0,02
Diquat NA 0.07
Diuron NA 0.15
Fhuoride 0.41 b
Heptachlor + Heptachlor Epoxide NA& 0.003
Lead 0.00017 0.01 c
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=10-

( Hexac!:la‘ocycloheune (Lindane) NA 0.004
Malathion NA 0.1%
Mercury 0.0 0.001
Methoxychlor (DMDT) NA 0.9
Metolachlor NA G.0s
Metribuzin (Sencor) NA 0.08
Muonochlacoberzene NAa g.o8 .03
Nitrate (as Nirogza) 0.013 10.¢ 4
Nitrite (as Nitrogen) 0.003 i.04d
Nitrate + Nitrile 0.016 10.0 4
Nitrotiacedic Acid (NTA) NA 0.4
Nitrosodimethylamins (NDMA) Na 0.000009
Pamquat NA 0.01
Parathion NA 0.05
Pentachloropheeol Na D.06 0.03
Phovate (Thimet) NA 0.002
Pichloram NA 0.19
Polychlorinated Biphenyls (PCB) NA 0.003
Promeayne NA 0.001
Selenium a.ccl 0.01
Sianazine NA 0.01
Temephos NA 0.28
Tesbutos NA 0.001
Tetrachloroethrylene (parchioroethylene) NA 0.03
2,34,6-Tetreehlorophenol NA 0.1 0.001
Trisllate NA 0.23
Trichlacoethylene NA 0.05
2,4.6-Trichlorophenol NA 0.005 0.002
2,4.5-Trichlorophenoxy acetic acid (2,4,5-T) Na 0.28 0.02
Trifluralin NA 0.045
Trihalamethanes 0.08 0.1 e
Turbidity (NTU) 1.37 f f
Uranium ¢.00012 0.1
Vioyl Chlonde (chlomethylene) NA 0.002
Shortiorms:
:"FV : lﬁcmc[:d ;ﬁ:?zism it eaion ;{;U : ::;;Eﬂ:g—;c T]zrbid.ity Unit
ND = Not detected gl - Nanograms per litre
INP - No appropriate procedure avsilable @l - Micrograms per litre
NA - Resoltpot svailable mg/L - Milligrams per litre
Footnotes:
1 Maximinn Acceptable Concentration (MAC)
2 Interim Maximur Acceptable Concentration (BVIAC)
3 Aesthetic Objectve (AC)
4 heludes O-Chlordane, O-Chlardane and Oxgrchlordene
5 Tacludes p,p-DDE, 0,p"-DDT, p.p"-DDD and p,p’DIT

V7.0 (March 28, 20601)

INSPECTION STATUS: FINAL




-11-

a)  Total toxic equivalents when comparcd with 2,3,7,8-TCDD (tetrachlorodibenzo-p-dioxin}

bt) Wher Auoridation of drinking water is practised, it is recommended that the concantration be sdjusted to 1.0 (+/~ 0.2) mg/L, the
aptimum level for control af denal caries, Commmnities in Northern Ontario, whess the annual mezn daily meximum temperarore is tess
than 10 °C may wish ta consider adjusting the fluoride concantration to 1.2 (+- 0.2) mg/L.. Adverse effects of fluoride in drinking water
above 1.5 mg/L and below 2.4 mg/L are cosmetic in nature (dental mottling in a small portion of the population). Levels above 1.5 mg/L.
should be reparted to the lacal medical officer of health,

¢)  This ohjective applies ¢o water at the pommt of censumption. Singe lead is a component in some phumbing systems, first flush water
may contain higher concentrations of fvad than water that has been finshed for five minutes, Faucets, therefors, should be thoroaghly
flushed before water is taken for consemption.

d) Where nitrats and nitrite ar¢ present, the total of the two sbould not exceed 10 mg/L.

©) Theinterim maximum zcceptable cancentration {IMAC) for total trihalomethanes (THMs) in drinking water is 0.1 mg/L (100 ug/L),
expressed as a running annual average of quanerly samples. This IMAC is based on the risk azseciated with chioroform, the THM most
often present and geacrally found in the greatest concentrations in drinking water. The guideline is designared as interim uniii such time as
the risks from other diginfection bypraducts are ascertained.

£ AMAC for turbidity of 1 NTU in drinking water leaving the treatment plant was established 1o enstire the efficiency of the
disinfestion process. Treatment processes can result in increased turbidity i the distrfbution system. To ensure that the aesthetic objective
for turbidity at the free flowing outlet of the nltimate consumer has been st at 5 NTU.
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MICROBIOLOGICAL OBJECTIVES
HEALTH RELATED
(Sleepy Cedars July 12/01)

PARAMETER SAMPLE MAXIMUM
(Urganisms/100 L) KESULTS ACCEPTABLE
CONCENTRATION
Total Coliforms 00 0
E. Coli . 0.0 0
Background NA 200**
‘. Stacdard Pisls Count NA S00**

Fooinotes:
! ' Ercherichia coli is a more definitive indicator of fecal contamination than other fecal colifonms or total coliforms.

At elevated levels, the peneral bacterizl population may interfere with the detection of colifonms. This general population can be cstimated
{rom either background calogy counts on the total coliform membrane filters or heterorophic plate comts (HPC). If the membrane filter
‘ contains more than 200 backgronnd colonies on a total coliform medium per 100 mL or if the HPC exceeds 500 tolanies per mL, the site
' should be resampled. B there is 8 recurmence of unacteptable background o heterotrophic plate counts, an inspection of the site should be

_ } nndertaken to detegming the canse.
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Shortforms:
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CHEMICAL/PHYSICAL OBJECTIVES
NON-HEALTH RELATED
(Sleepy Cedars July 12/01)

PARAMETERS Sample Objective Type of
(mg/L-unless specificd) Results Objeciive
Aluminum (.0182 0.1 oG
Copper 0.0031 1 AC
Ethylbenzene 0.0 0.0024 AQ
Tron Q.115 03 AQ
Manganese 0.0117 0.05 AO
Tolucne Q.0 0.024 AQ
Total Dissolved Solids NA 500 AOD
Kylenes 0.0 03 AQ
| Zino 0.0064 5 AQ
- A measurable trace amount; inerpret with cantion <W - No measurable response (zera)
« Result not available N8 - Not sampled
- Not detecied . mg/L. - nn”[ligtafns per lil':re
ot Gnideine 20U e Colour Unis

(March 28, 2001)
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WATER WELL DATA SYSTEM

MUNICIPALITY

CONCESSION

ETC

LOT

WELL EASTING ELEV
NO NORTHING FEET

oct 29 1999

UTM

CONTINUING. .. OSGOCDE TOWNHSHIP

CoN

COR

CON

COoN

<oN

CON

COH

CON

CON

CON

con

CON

CON

Con

LON

CON

13 049
£3 009
63 003
"ER L
£3 9L0
03 018
03 010
03 ¢lo
03 ¢16
03} 011
03 011
03 011
03 011
03 011
Q3 011
03 012
03 o012
o3 o12
93 012
P

15-
30072

18-
0076

18-
07186
15~
13297
15-
26997
15-
279E5

i5-
14287
15-
30102

15-
13545

15-
28582
15-
14452
15~
14306
15~
67187
15~
11210

15-
13548

15-
30321

15-
22267

15-
15813
15-
16761

999999
5959999

9985992
9999999

452530
5008190
452448
SQ07984
995998
99485999
995939
9090339

452533
S0Q7EE3
999959
9959999

454210
5008896

9¢9989
9599599
454444
5008631
254440
5008540
452700
5007820
454510
5008330

454466
5G0B8430

95939358
9995959

995593
9985959

454440
5008000
452780
£0071AR0

340

320

320

320

1%

312

320

age

313

315

308

DATE DRILLER

1958706

1996/06

1963/11
19793/04
1992/11

1994/05

1974 /08

1998/96

1973709

19085,/06
1974 /11
1374/09
1962703

1871/07

1973/0%

1598/06

1887/11

137821

197E /47
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15586

15548

1113

3644

1748

1558

1558

4006

1558

1119

1558

2587

1603

3504

1558

1113

1558

A644d

3641

CSG KIND
Din QF
INS WATER

06

as

04

05

06

0g

0§

0

og

06

06

06

02

06

08

13

06

06

06

3.4

UK

FR

UK

FR

UK

FR

ux

suU

FR

FR

FR

FR

FR

FR

FR

WATER STAT PUMP TEST TEST

FoUMD LVL LVL
FEET FEET FEET GPM
p210 16 12¢ 10
0194 27 245 6
o068 15 15 T
%081 4 40 15
£194 4% 145 21
0217 14 25 [
0040 5 20 25
¢osd 23 47 11
0048 12 30 15
0100 12 90 13
0045 4 70 %0
0170 22 70 12
coas 13 25 2]
0110 1 1 20
0102 1 ag a0
Qo0Td4 15 80 20
00s0 2 20 15
cos8 15 50 B
016D 25 120 12
J
Cue oh ‘ﬁ\l..

SCREEN

OWNER

RATE TIME WATER DEPTH LENGTH DEPTHS IN FEET TO WHICH

HR:MN USE FEET  FEET
19 DO

1 :0 Lo

1 :0 ST DO
T :0 Do

1 :0 8T

L :0 DO
i:0 no
1:40 oo

1 :9 [21e]

1 :0 Do

1 :0 Do

1 :30 ST DO

30 ST DO
1 :30 DO
1:0 1a]
1 Da
1 :0 Lo
1 :0 [>e]
1 :0 PS

FORMATIONS EXTEND

T. PRINCIOTTA CONST.
ERWN SAND DRY 0003 GREY
STKY 0020 GREY SAND GRVL
0112 WHIT SNDS HARD 0220
T. PRINCICTTA CONST.
BRWN LOAM BLDR PCXD 0007
SNDS HARD 02350

PIPER G

RED MSND 0020 GREY LMSN
BROADFOOT W

GREY SAND 0028 GREY LMSN
RICKOL CONST,

ERWN FILL STNS LOOQS 000%
RAINA, JRMES

BRUN SAND BLDR PCXD 0010
GREY SAND GRVL WBRCG 0040
GREY SNDS 0223

BANNER CONSTRUCTION

BRWN SAND 0012 GRVL BLDR
HUTT, PAUL

BRWN SAND STNS €006 BRWN
LMSN PCRD 0041 GREY LMSW
o100
NEUEND CONSTR LTD

BRRM SEND BLDR (025 GREY
0048

PHILLIPPEE, MARCEL

SAND BLPR 0049 GREY LMSM
J&R BARLOW EXCAV CO

GREY SAND 001D GRVL BLIR
O'BRIEN JOHN

SAND GRVL 036 GREY LMEN
ADAMS S

BLDR MSND GRVL 0051 GREY
MAL J

SAND SILT 0015 CTSND 3040
LMSN D115

MRI G

BRWN GRVL STNS 0005 GREY
SAND BLDR 0053 GREY LMSN
GORD WIENA CONST

SAND GRVL 0048 GREY EMEN

¢ V CONST. LTD.

BRWN SAND C003 BRWN CLAY
DpO3Q GREY SAND GRVL BLDOR
POMERS M

GREY HFAN GRVL 0037 GREY
ALBERT A

GREY S5AND STHS 0040 GREY
01£8

SAND
PCKD

GREY

+1 1] -]

008l

GREY

ARWN

GREY

0040

HPLK

MGRD

HPAN

0107

004l

0170

LMEN

GRVL

SARD

0102

0080

[ Juli]

004a2

LMEN

LMBEN

GROUND WATER BULLETIN REFORT

WBRG
0035

LMSH

LMSN
BAND
LMSN
BLCK
GRVL

0068

BLIOR

BLCK

ol H:3:5

DLDR

STRS

GREY
GREY

D0&4q

0120

4002
GREY

EARD

MGRD
STNS
MGRD
LMSKN
SAND

GREY

0036

LMSN

0048

0035

CLAY
LMSN

WHIT

GREY CLAY
LMSN HARD

0143 HRIT

HARD 0205
WERG 0050
HARD 0160
0041

Q¢3S GREY

LMSK HARD

BLCK LMSN

0048

BPAN 0056

GREY GRVL

SNDY BLDR
onss

SNDS LMSN
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JOHN D. PATERSON AND ASSOCIATES LIMITED

Consulting Engineers
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November 26, 2001
File No. G8399,LET.01

Ministry of the Environment
2435 Holly Lane

Ottawa, Ontario
K1V7P2
Attention: Mr. Tim O’'Brien
Subject: Assessment of Existing Water Works
- Sleepy Cedars Family Campground
1893 Manotick Station Road
Ottawa (Manotick Station), Ontario
Dear Sir:

Pursuant to the Provincial Officer Order, P805-010712-01, the owners of the Sleepy Cedars
Family Campground have engaged the services of John D, Paterson & Associates Limited
to camy out an assessment of the existing water works to determine the applicability of
Ontario Regulation 459/00. '

Sleepy Cedars Family Campground is a privately owned seasonal operation with
approximately 100 campsites. The park is in operation for approximately 6 months of the
year between the months of May and October. The potable water supply park is serviced by
single drilled well. Based on the information obtained from the water well data system, the
well was drilled in 1978 to a depth of 50.3 metres.

The well is equipped with a submersible well pump, which feeds two pressure storage tanks.
The well water is pumped to each site through-a shallow 25 mm diameter piping distribution
network. The weli and distribution piping network is contained compietely on the subject
property. No water treatment or disinfection systemis in place. A water meter was instalied
on the well head in April, 2000 and the peak daily flow recorded in the summer, when the
park was near full cccupancy, was approximately 10, 000 fitres. it is our understanding that
no Certificate of Approvat exists for the subject water works.

" T Wy Ay



Mr. Tim O’Brien .
Page 2
File: G8399.LET.01

November 26, 2001

A constant discharge pump test was carried aut, by this firm, on October 22, 2001. The main
purpose of the pump test was to determine the capability of the existing water works. In
addition, an analysis of the water bearing aquifer has been carried out to determine its
characteristics. The existing well pump and existing water line in the well was used for this
test. The existing water distribution line was disconnected from the pressure tanks and
rerouted to the nearby field. The submersible pump consists of a one-half horsepower Gould
pump Model 5GS05. The flow range for this pump according to the manufacturers
specifications is 6.8 L/min to 34,0 L/min (1.5 igpm to 7.5 igpm). '

The existing well was pumped for a total of 250 minutes. Water meter readings were
recorded throughout the pump test and based on these readings, the total volume of water
pumped over duration of the test was 7.995 m®. As such, the average pump rate for the test
duration was calculated to be 31.98 L/ min {7.03 igpm). In addition, the pump rate of the
existing water works was measured at random times during the pump test using a fixed
volume container, Using this method the average pumping rate was calculated to be 34
L/min (7.5 igpm).

Using the pump test data, the aquifer was evaluated using the Cooper & Jacob Time-
Drawdown method, the resulis of which have been attached to this submission. At a
pumping rate of 34 L/min, the water level in the well was lowered 4.285 m. The rate of
recovery was rapid with the water level returning to approximately 96% of the static level in
approximately 33 minutes. A fransmissivity of 4.40 x 10° m¥min was calculated from the test
data. A transmissivity of this magnitude is considered to be moderately acceptable.

Based on our findings, it is our opinion that the aquifer at this site is capable of supplying
water in excess of 50,000 L/day. However, the existing water works is only capable of
supplying water at a maximum rate of 34 L/min or 48,960 L/day. As such, since the existing
water works is not capable of supplying water at a rate greater than 50,000 litres per day;, it
is our interpretation of the regulations that no Certificate of Approval is required according to
Section 52 of the OWRA. Since no Certificate of Approval is required, the water works is also
exempt from Regulation 459/00, which mandates a minimum ievel of treatment (i.e.
disinfection).

Although, the existing water works is, in our opinion, exempt from Regulation 459/00, the
owner of the facility is encouraged to continue weekly bacteriological testing when the facility
is in operation. Also, regular maintenance of the pump and distribution system of the water
works, is recommended.



Mr. Tim O’'Brien .
Page 3
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November 26, 2001

We trust that this submission satisfy your requirements. Should you have any questions
please do not hesitate to contact us.

Yours truly

JOHN D. PATERSON & ASSOCIATES LTD.

Albert Van Schie, C.E.T.
—_——t
i
A
//jH_J 7o

Andrew J. Tovell, P.Eng.

cc. Sleepy Cedars Family Campground
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Project: Sleepy Cedars Family Camping

Evaluated by: SIW

Date: 21.11.2001
Test conducted on: 02,11.2001

102

t [min]

10!

Tims-Drawdowr-method after

COOPER & JACOS

Pumping test analysis
Confined aquifer

10°

1-28 Concourse Gate

Nepean, Ontario
K2E 7T7

Pumping Test No. 1
Discharge 0.57 Ifs

Existing Well

John D. Patersan & Assoclates Lid,
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Transmissivity [mmin]: 4.40 x 103
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John D. Paterson & Associates Ltd.
1-28 Concourse Gate

Negean, Ontaro
K2E 717

Pumping test analysis

Time-Drawdown-melhod after

COOPER & JACOB
Confined aquifer

Date: 21.11.2001 |Page 2

Project: Sleepy Cedars Family Camping

Evaluated by: SJwW

Pumping Test No. {

Test conducted on: 02,11.2001

Existing Wall

Existing Well

Discharge 0.57 Ifs

Distance from the pumping well 0.150 m

Static waler level: 5.180 m below datum

Pumping test duration Water level Drawdown
{min] [m] (m}
1 1.00 5.850 0.670
z 2.00 6.650 1475
3 3.00 7.200 2020
4 5.60 7.820 2.640
5 7.00 7.840 2660
8 10.00 8.430 3.250
7 15.00 8.700 3.520
8 20,00 8.830 3.650
9 30.00 9.000 3820
10 40.00 9.100 3920
11 55.00 9.210 4030
12 70.00 9.270 4,080
13 232.00 0.460 4.280
13 235.00 9.480 4.280
15 240.00 9.475 4.295
16 250.00 9.465 4285
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PATERSON Proposed Residential Development

ROUP 1934 Stagecoach Road, Ottawa

APPENDIX 3

Soil Laboratory Test Results

Water Laboratory Test Results
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[ U.5. SIEVE NUMBERS [ U.5. SIEVE OPENING IN INCHES A
200 100 50 30 16 8 4 g V2 a4 1 45 2 g 4
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0.1 10 100
--------- Quarry Source GRAIN SIZE IN MILLIMETERS
SILT SAND _ GRAVEL COBBLES
fine 1 medium | coarse fine |  coarse
Specimen Identification Classification MC% | LL PL Pl Cc | Cu
o 31599M g (S D 192 | 67
@
A
*|
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
o 31599M 13.20 0.50 0.268 0.0750 25 875 10.0
X
A
*
CLIENT ABS Construction FILE NO. PH0482
PROJECT Laboratory Testing - Zone # 3 - Depth 0.3 - 0.45 DATE 22 Feb 10

\.

patersongroup

28 Concouse Gate, Unit 1, Ottawa, Ontario K2E 717

Consulting
Engineers

GRAIN SIZE

DISTRIBUTION
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2[|m 00 o VS SIEVE NUMBERS I U.S. SIEVE OPENING IN INCHES )
16 8 4 12 1 2 4
100 T Y E T T I] Sl 3:4 T 1i5 ? T ?
90 .--""*T
50 1y
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P 4
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c z
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T60 g,
: /
| -
N :
E50 / j
B ;
Ya0
E
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H /
T
20
10
0 : : :
0.1 1 10 100
-~ Quarry Source GRAIN SIZE IN MILLIMETERS
SILT SAND - GRAVEL COBBLES
fine | medium _[ coarse fine | coarse
Specimen ldentification Classification MC% | LL PL Pi Cc Cu
®  31600M Sreom WD TO GLAKU S SALD
= |
A
* .
Specimen |dentification D100 D60 D30 D10 %Gravel | %Sand % Silt %Clay
@ 31600M 13.20 0.46 0.186 6.6 76.1 17.3
b4
A
*
CLIENT ABS Construction FILE NO. PH(482
PROJECT Laboratory Testing - Zone # 4 - Depth 0.3 - 0.45 DATE 22Feb 10
Consulting
patersongroup g GRAIN SIZE
L28 Concouse Gatfe, Unit 1, Ottawa, Ontario K2E 777 DISTRI BUTION y




(
t U.S. SIEVE NUMBERS [ U.S. SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 g 112 o4 1 452 3 4 ¢
100 : T : T *"ﬁ T LI L T T T
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90 / it
/:
80 /
P
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R70 /
c
E
: /
T60 /
; /
1
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ES0
R i
8
Y40 /
w /
E
. [
a 30
&
20
10
0 : .
0.1 1 10 100
---------- Quarry Source GRAIN SIZE IN MILLIMETERS
SILT SAND - GRAVEL COBBLES
fine l medium | coarse fine | coarse
Specimen ldentification Classification MC% | LL PL P1 Cc | Cu
e 31598M Sy Smros
b
A
*
Specimen Identification D100 D&0 D30 D10 %Gravel | %Sand %Silt %Clay
® 31598M 9.50 0.21 0.093 0.9 76.2 229
@
A
*
CLIENT ABS Construction FILE NO. PH0A482
PROJECT Laboratory Testing - Zone # 2 - Depth 0.3 - 0.45 DATE 22 Feb 10
Consulting
patersongroup &g GRAIN SIZE
&28 Concouse Gate, Unit 1, Ottawa, Ontario K2E 7T7 DISTR' B UTION y




U.S. SIEVE NUMBERS

U.S. SIEVE OPENING IN INCHES
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--------- Quarry Source GRAIN SIZE IN MILLIMETERS
SILT SAND - GRAVEL COBBLES
fine | medium | coarse fine \ coarse

Specimen ldentification Classification MC% | LL PL Pl Cc | Cu
o/ 31597M S sanid fec-swd
T 1
A
*

Specimen |dentification D100 D60 D30 D10 %Gravel | %Sand %Silt %Clay
® 31597TM 13.20 0.66 0.232 106 741 153
4
A
*

CLIENT ABS Construction FILE NO. PH0482
PROJECT Laboratory Testing - Zone # 1 - Depth 0.3 - 0.45 DATE 19 Feb 10

\.

patersongroup g

28 Concouse Gate, Unit 1, Ottawa, Ontario K2E 7T7

GRAIN SIZE
DISTRIBUTION
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ACCEJ-;TES'E--LAEORATORIES‘ LTD

REPORT OF ANALYSIS

Clioni: Patarson Group

Report Numbar: 2703126
Date: 2007-02-18

28 Concourse Gate, Unit 1

Nepean, ON Date Submlited: 2007-02-14

K2E 777
Aflention:  Mr. Robert Passmore Project: PHeq82
INVOICE: #Paterson Group Inc. P.0. Numbar: 5391
Chaln of Custady Number: 49732 Matrix: Wales

LABIO: 524516 524517 GUDELINE
Sample Dxa: | 2007-02-14 | 2007-02-84
: TWi 4]
Sample ID W$ TW1 wS2 ODWSOG
PARAMETER UNITS MDL TYPE LM UNITS
 Tatak Goliforms <100mL 0 0 MAC 1] ¢l 100
Escharichia Cofi cl/100mL 0 0 MAC 0 et 100mL
Heterptrophlc Piate Count cMmb a L]
Faecal Califorrns <11 00mL ] 0
Faesal Slreplocogcus i 0eml. 0 n
MRL = Methad Detectivn Lim2  INC = Incomplele AD = Aesthetk Ohjcclive QG = Operations! Guideline  MAC = Maximum Allwable Concenirmtion  [MAC = Iniedm Maximom Aowskle Concentralian
Comment.
APFRCOVAL:
Hrisla Quanmit

B-1445 Colrnace Foad, Qlawn, OM, K2F 7¥1

M Nowees Courd, Kingston, ON, KTF 2RY

1ol d

Microbickoy Aralys

ResoRs relale onk 1o the parameaters ested on Us: sivokes submitiod for aeatysls.

1002 26/61

Cece§ L2l 19 ¥4 B0.91

s8Y7 1s31nJ0¥

0 UuIp .

LOO/L00 T unsaajeg



ACCUTEST LABORATORIES LTD

REPORT OF ANALYSIS

Client: Paterson Graup Report Number: 2703139
28 Concourse Gate, Unit 1 Data: 27216
Hepaan, ON Date Submitted: 200742-14
H2E 717
Aftentlon:  HMr. Rebart Passmore Profects PHOAE2
INVOICE: Paterson Group Inc. P.0. Numhar: 5381
Chain of Custody Number. 49752 Matrx: Waler
LAB I 524535 GUIDELINE
Sampls Data: | 20070214
Sample ID: | TWIWS2 ODWSOG
PARAMETER UNITS MOL TYFE LIMIT UNTS
Atkalinlty as CaC03 mgil 5 243 8263 S00 mafL
Chlcride ma/L | g AQ 250 mgiL
Colowr TCu 2 <2 AC s TCu
Condusctivity uS/em & 527
Dissolved Qrganic Carban mg/L 0.3 1.5 AD 5 mg/lL
Fluoride myL 0.10 .39 Wac 1.5 mgrl
Hydregen Sulphide mg/l 0.01 <01 AD 005 mg/L
N-NH3 {Ammaonia) mg/lL 0.02 0.0o
N-NOZ {Nitsite} mgfl [IRN] <010 MAC 0 mgdl.
N-NO3 {Nitrale) mgiL 0.10 <Q.1¢ MAC 10.0 mgiL
pH 813 - AC §.5-8.5
Phenc!s mgil 0.001 <0.001
Sulphale mg/l. 1 2 AQ 50D mafL
Tannin & Lignin mgiL 0.1 02
TDS {COND - CALC) mgAL $ 343 AO 500 mgil
Tolz! Kpeldahl Nitrogen mg/L 0.0s 0.15
Turbidity NTU 01 4 GoE— AC 1.0 NTU
Hardness as CaCOY mg/l. 1 Al [ c] 100 mg/L
Jon Balange 0.01 Q.94
Calcium 1[0 1 45
Magnesium mo/L { 29
Potassium mypL 1 4
Sodiwm mgl 2 25 AD b} mafl
lron mgil 0.03 0.47 -~} AC 03 mg/L
Mznganese mgiL 0.01 0.02 AC 0.05 mo/L

Commoent;

8145 Coknnade Road. Cllawa, ON, K2E Tr1

508 Horvis Court, Kingslon, O, KZP IRY

1011

ML = Mathod Detection Limit  INC = Iswompleke  AD = Aesthatic Otyectve OG = Dpemtanal Gullellng  MAC = Maximum Alpwabt Concentration IMAC = Interim Maximu m Allowshle Concendratiorn

APPROVAL.

Resulls retile onty 10 the pavamieters BsEd on hie saihples submitted #or analygls,

AY¥d Z§:31 1002 zos9l

6ea% LZF ELS

$8v¥1 1831nagy

‘g uyor «

LOOSL00@) uosseley



ACCUTEST LABORATORIES LTD

REPORT OF ANALYSIS

Client: Patesson Growp Report Numbar: 2703138
26 Concourse Gate, Unit 1 Data: 2007-02-19
HNegean ON Date Submiltad: 2007-02-14
IQETTT
Atlention:  Mr. Robert Passmora Project: PH4B2
INVCICE: Palersan Grauy Inc. P.Q. Number: 5381
Chain of Custedy Number: 49732 Matrix: Waler
LAB (O: 524534 GUIDELINE
Sample Date: | 2007-02-14
Sampho !D: TW1 WS OOWSS
PARAMETER UMNITS MDL TYPE LIMIT UNITS
Alkalinily as CaC03 mgfL 5 42 05 00 mgL
Chiorida mg/L 1 ¥ AQ 250 magil.
Colour TCU 2 2 AD 5 TCU
Conductivity uSfem 5 a7
Oissolved Organic Carbon ik, 05 1.7 AD s mgll.
Fluxide ma/L 0.10 036 MAC 15 mgi
Hydrogen Sulphide mgL 0. o AC 0.05 mgiL
N-INH2 {Ammaonia) myfL 002 010
N-NQ2Z (Nilrite) mgL 014 <0.10Q MAC 1.0 mgil
N-NOZ {Nitrzie) mg/L 0.10 <010 MAC 10.0 maL
pH 8.13 AO 85-8.5
Phenols mglL 6.001 <0.0M
Sulphala mgil 1 34 A0 500 mgd.
Tanrin & Llgnin mgfL e R 0.2
TDS (COND - CALD) mpL g 343 AD SO0 mgfL
Tolal Kjeddahl Nitrogen mgiL 0.08 Q.15
Turbidity NTU a1 120 AQ 1.0 NTU
Hardness as CaCO3 mgil 1 232 oG 104 gL
fon Balance a.m Dgg
Calcium mofil 1 =
Magnesnm mgit 1 26
Pglassium mgl. 5 5
ISadium mg/L 2 22 AC 20 e/l
Iron mg/L .03 085 A 0.3 molL
Manganese mgiL .01 a.02 AQ 0.05 mgt

Commeat;

B-14€ Cobnnade Road, Otwa, O, K2E 7Y1

6E6 Nowris Coun, Kngston, ON, K7R Z7RS

Ted1

#DL = Moethod Detection Limit INC = Incomplete AO = Apsithetic Oujeciive  OG = Dperationat Guideling  MAC = MosSmum Allowable Concentralion  IMAC = Inletim Maximum Allowabls Consertration

AFPPROVAL:

IResls mighe ouly WL Ine pararmete 12sled on S sainphes sabmbied for anolysi

A¥d 12:20 L00Z Zo/02 8

oy

¢ces L2k

Sa¥7 is3inooy

ugor «

‘0

0O/ L0 uosiagey



ACCUTEST LABORATORIES LTD

REPORT OF ANALYSIS

Cilent: Fatsrson Graup

Report Number: 2704804
Date: 20070315

28 Concourse Gale, Unil 1
MNepepn, ON Cate Submitted: 070312
K2ETT7
Attoation:  Mir. Rabert Passmore Prajsct: PHO482
INVOICE: Palerson Group Inc. PO, Humbor: 4247
Chain of Custady Number: 51925 Matrix: Water
LAS ID: 52857¢ 529575 GUIDELINE
Sample Dale; | 2007-03-12 | 20070312
Sample 1D; TW2 WSt TW2WSs2 OOWSOG
FARAMETER UNITS MDL TYPE MIT UNITS
Todal Colfarms c100mL 1] 0 MAC 0 <M1QomL
Eschedchia Coli < ID0mL f 0 MAG D 1 00m),
Heteratrophic Plale Cowat ct'1mL >500 1685
rFae-:al Coldormns G/ 100mL 0 [
ct100mL b [

Faecal Sraplocaocus

Comment-

21440 Crionnans Foad, Clswa, 0N, K28 71

606 Nenris Couwny, Kingston, OGN K71* 2RI

1ol

DL = Mathed Detzction Limil §NG = Incomplets AD = Agsletc Otjective  OG = Operational Guidelng  MAC = Maxanum Allowahls Concamtratien IMAC = Interim Meximum Allowatie Concendration

APPROVAL
Krista Euanlrﬂl

Minmbiokgy Anslyst

Results ezl anty 16 flie paranwinrs fsted on U famplas suliled fof anatyse

E0/51

L {Do&

K¥d4 8g-°

Cécs Lel ELD

S8¥71 1831noay

0 uyor ¢

go0/c00lE uosaajey



AC CMUTEST LABORATORIES LTb

REPORT OF ANALYSIS

Client: Patetson Group Report Number: 2704800
2B Concourse Gate, Unit ) Data: 2007-03-15
Nepean, ON Date Submitied: 2087-D3-12
K2E 717
Allention: Mr. Rohest Passmoce Project: FHO482
INVQICE; Paferson Group ine. P.C. Number: 4247
Chaln of Custody Number: 51325 Matrix: Water
LAR |D: 529572 520573 GUIDELINE
Sample Date: | 2007-03-12 | 20070312
SamplaiD: | TWZWS1 TW2 Ws2 ODWSO0G
FARAMETER UMITS MDL TYPE LiMIT UNITS
Alkalinity as CaCOJ mg/L 3 193 102 a6 500 mo/L
Chioride mpl ! 6 8 A0 250 mgL
Calour TCU 2 <2 <2 AO 5 [{=Y)
Canductivity uSiem 5 414 419
Dissolved Crganic Carbon mgil 05 28 214 AQ s mgL
Fluarde mgil 0.1¢ 0.42 D42 MAC 15 mg/l
Hydrogen Sulphide mg/l 0.01 0.02 042 AQ Q.05 mg/L
N-NH3J [Ammonla) mglL 0.02 (.23 0.23
N-HO2Z {Nitrile) mgfl 010 <010 <010 MAC 14 mg/t
N-HO3 (Nitrale) mgiL 0.10 <010 <010 MAC 0o mgiL
pH .29 8.33 AC 5.53.5
Phenals mfl 0.001 <0.001 <{.001
Sulphate mgil 1 20 20 AQ o0 mglL
Tannln & Lignin mgiL 0.1 0.2 0.1
TDS {COND - CALC) meyl 5 269 72 AO 500 mgilL
Tokad Kjeldah Nitrogen mgilL. 2.05 0.29 0.20
Turbidity NTU 01 234 15,6 =- AQ 10 NTU
Hardness as CaCod mgiL 1 204 213 QG 100 mgil
len Batance [*R1)] 1.06 106
Calelum maiL 1 37 3
Magnesium mg/L 1 27 28
Potass/um morL 1 5 4
Sodium my'L 2 12 " AQ 20 mgi.
Tran myill 0.03 147 0.33 AO 03 mo'l
hanganase mg/il D.01 0.03 0.02 AD 0,05 mgL

Comment:

529572 Holding time for (urbidity analysis was exceeded
29573 Holding time for lurbidity analysis was excesdid.

8-146 Cidonnause Roag, Clhaanws, ON.KZE 771

GO Mo, Courd, Kingston, ON, K7P 2RE

1ol

APPROVAL:

Resihs misie anty 40 Ihe pamrielen Tutrd on he samphes submitted lor anatysis

MOL = Mathod Detection Eimit IMC = incomplate  AO = Ascthabc Objectve OGS = Opembaonel Guldelhe  MAC = Maximum Alewobile Cancealralion  IMAC & inlsdm avimum Alosehle Concantation

Ews lohbe” \_
) e Lub Sypervisor
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0 ugar
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ACCUTEST LABORATORIES ud

REPORT OF ANALYSIS

Clart: Paterson Group Raper! Number: 270187
28 Concourse Gata, Unit 1 Dats; 2007-03-03
Nepean, ON Dato Submitted: 2007 03-02
K2E TT7
Altenton: Mr. Robart Passmore Projaect: PHO442
INVOICE, Palerson Groun Ing. P.C. Number: 4251
Chaln of Custady Number: 55382 Matsix: Water
LAB ID: 27607 527608 GUIDELINE
Sample Date: { 2007-03-04 | 2007-03-01
SamplalD: | TW3WS1 TW3ws2 ODWSOG
PARAMETER UNITS MDL TYPE LINIT UNITS
Alkalinity as £aC03 madl 5 212 212 CG 500 mgiL
Chloride: mgil. 1 44 44 AD 250 mgfi
Colour TCU 2 2 <2 AD a TCU
Conductivity uSfem 5 617 G18
Dissolved Qeganic Carbon gl 0s 1.6 15 AD 5 mg'L
Fluorids mgA. Q.0 4.30 ¢30 MAC 15 mg/L
Hydrogen Sulphide: mgiL o .M <0.01 AD 0.05 mg/lL
N-INH3 (Ammonia) Mg/l oz 0.08 <302
IN-NO2 (Ndrile} mg/L 010 <010 <C.10 MAC 14 ma/L
IN-NO3 (Nitrae) mgiL a.10 <0.1¢ <0.1G MAC 100 mg/L
pH 7.97 8.00 &0 6585
Phenals mfl G.001 <0.001 <0.0M
Sulphals mgft 1 49 48 AD 500 myL
Tarnin & Lignin mail 0.1 <0.1 LR
TDS {CONO - CALC) malL S 401 1174 AD 500 mgl
Total Kjeldahi Nitrogen mgiL .08 0 0.09
Tisrbidity NTL 01 23 19 AO 1.0 NTU
Hardness as CaC0o3 mg/L | 252 261 falc 100 mafL
lorn Balanpe 0. 1.0 1.03
Calcium mg/L ] 58 60
'Magnesium mgfl 1 26 27
Potassivm mail 1 4 4
Sedium mgfl 2 32 3z AC 24 mgL
Iron myil_ 0.03 025 026 AQ 0.3 mg/L
Manganese myfl. om 0.6z 0.02 AC 0.03 mail

Commant:

i5-146 Coionnzme Roud, Ollswa, ON, K2E 7¥3

HN Manks Courl Kemysta, ON, KTFP ZR3

MOL = Methed Delecton Limit IHC = Incomplels  AQ = Assthilic Chpeclive 06 # Operatonal Guklelng  MAG = MaxiTesm Aflowable Contenbmiion  IMAC = InBrim faximuem Afowsble Concentration

APPROVAL:

-

M Leb Sopervisor

1ada Repults mlate nnby 02 e pammlans testel on fhe sempdes submdted fro analyris

X¥d 82120 Loel gosg0

£19

2825 LIl

SAYT 183.1nT0Y

‘qougar e

Loo/Loo & nosialey



ACCUTEST LABORATO&[ES LTD

REPORT OF ANALYSIS

ClienL  Paterson Croup Report Number: 2704188
28 Cancoursz Galg, Unit 1 Oate: 2607-03-05
Nepean, ON Date Submited:; 2007-03-02
K2e rrr
Altentign:  Mr. Robert Passmore Projact; PHD482
INVOICE, Pafersan Group I, P.O. Numbar:
Chaln af Custody Number: 55362 Matrix: Waler
LABID: 527614 527814 GUID ELINE
Sampla Date. | 2007-03-01 | 28070301
Sample ID: | TW3IWS1 | TWIWS2 Je—
PARAMETER. LINITS MDL TYFE LINT UNITS
Tolal Coliforms c100mil. 0 o MAC ] <¥100mL
Escharichia Coli c100mL 1] o] MAC a c/100mL
Heterctrophde Plate Count c/imlL o 0
Faecal Colllorms c1F100mL B a
c/100mL 0 o

Feecsl Streptacoccus

Conwmen,

#-145 Cadonnage Ruad, Oewe, G, KIE 771

B0A Nowmis Cour Kingsian, ON, K7P 2RD

KDL = Mathoit Deteetion Limit  ING = lacompiste  AC = aesthelic Chjective DG = Operational Guidclinee MAC = MaxImem Akgwvahls Conceniration  IMAC = Intadm Maximum Allowabke Concantralion

Tali

p

Heista Quantqill

Mizroblslogy Anales!

Results relale onfy (o e pargnelers Igsied on e saiples sobmited for 2natysis,

Sa%71 1s3Lnagy 2225 LEL ELS  ¥¥d 22.91 L0OZ BOSSO

‘0 uyor e

200/100@ utsiajey
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ACCUTEST L;hBORA“.-r.O;?IES’LTI-J

REPORT OF ANALYSIS

Client;: Paterson Group Report Humber: 2704245

28 Concourse Gale, Unit 1 Dato: 2007-03-12

Nepezan, ON Date Submitted: 20070502

K2E 717
Attonfion: Mr. RobartPassmore Praject: PHO482
INVOICE: Palarsan Group Ims. P.C. Numbiar: 4251
Chaln of Custody Number: 55863 Matrix: Water

LAB ID: 527650 527651 GUIDELINE
Sample Cate: | 2007-03-02 | 2007-03-02
Sample ID: | TW4 WS W4 wez ODWS0OG
UNITS KDL TYPE LM UNITS

A halinity as CaC0a mg/L S 245 242 oG §10 miL
Chiloride mgpL 1 s 2 AD 250 mg/L
Calour TCU 2 <2 <2 AD 5 Ty
Conductivity uS/om 5 925 525
Disaclved Owganic Cartion mgiL a5 1.2 1.3 AD 5 mgt
Fluorde mo/l 0.0 0.12 0.12 MAS 1.5 mgiL
Hydrogen Sudphide mg/L 0.0 <{.0t NIA AD .o mgiL
N-tNH3 [Ammionia} mgfl 0.02 0.02 <0.02
N-NOZ [Mitrile} mgfL 210 <010 <C.10 MAC t0 g
N-NQ3 (Nitrata) mgfL .10 <0.10 .10 MAC 10.0 mg/il
pH 7.8 7.90 AD 6585
Pherls mgil Q.00 <0.00t «<(.a01
SuAphate mgil. 1 43 44 AQ 500 mgyL
Tannin & Lignin mgil 0.1 <01 <01
TDS {COND - CALL) mgil 5 341 341 AD 500 meyL
Tatal Kjeldah! Nitrogan mgil .05 (.05 <0.05
Turbidily NTU 'R} 10.8 B4.8 AD 14 NTU
Herdness as CaCO3 mgiL ! 283 2% oG 140 mg/l
ton Balarce aai 1.4 1.03
Calsium mait ¥ 7 72
Magnesium mL 1 27 27
Patassium mgL 1 1 1
Sndium mg/L 2 § 5 AQ 20 gl
Inon mgil 0.0l Q.28 .69 AD 4.3 mgil
Manganess mgfl 0.0 0.04 006 AD 0.05 marlL

Commenl;

527651: H28 analysis Is nat avalable duo 1o cloudy sample N/A = Not Available.

B 141 Colonnane Noad, Otwa, O, KZE 7Y1

808 Namts Counl, Kngsio, ON, 7P ZR%

10f1

#40L = thelrod Detacbon Limi INC = Incompiele  AD = Aerthatiz Obiective 0G = Operational Suideline  MAS = Makimum Allowable Concentrztion  IMAC = Iadenim Masimuem Alowatie Conceniration

APPRUVAL:M)

3 (2N
Inomahic Wb Supervisar

Resuls mlale ool io Ihe parametens fesled o e soaples sulmitted for analyse
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ACCUTEST LABORATORIES LTD

REPORT OF ANALYSIS

Clenl: Falerson Group Report Number: 2704213
23 Concourse Gate, Lhnld 1 Daite: 2007-02-05
Nepean, ON Daie Submitted: 2007-08-02
K2E 777
Attention:  Mr. Robert Fassmare Project: PHJ482
INVOICE: Paterson Group lic . P.O Numbor: 4251
Chain of Custody Numbaer: 558863 Matrix: Waler
LAS ID: 5¢76848 527649 GUIDELINE
Sampls Dats: | 2007-03-02 | 2007-03-02
' 4 W51
Sample ID: T4 WS TW4 W32 ODWSOG
PARAM ETER UNITS MDL TYPE LIMIT LNITS
Total Ceiforma c100mL ¢ U WAC o ct130mL
Escherichia Cofl sl 0 ) t84C o aAM100mL
tHeterotrophic Flate Counl clfirmL 0 a
Faecal Coliferms ct/100mL 0 i}
Faecal Streplococcus </ 100mL 0 0
MDL = Mietinx] Oetection Limé NG © Incompiele  AC = Aesthelic Objective 06 = Cperational Gudeting MAL = Maxyminn Allowable Concgniaton IMAC = lalerim Maximom Alswabl: Concenlrmton
Commant
/
APPROV, &
Krista Quanin
MaCrbokagy Abaipst

g-14t: Connado Road, bz, ON, K2E 7Y

F4B Moy Court, Kingston, ON, KTH 78

foll

Resulls retala grly to he parameien lested an @ie sainpilés seenittad dnr anaksis
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EXOVA ACCUTEST REPORT OF ANALYSIS Exovd m!m
Acculest
Cllent: Paterson Group Report Numbar: 1025567
28 Concoursa Gale, Unit 1 Date: 2010-10-25
Nepean, ON Date Submitted: 2010-10-18
K2E 7T7
Aftentlon: Mr. Robert Passmors Project: PHO482
INVCICE: Paterson Group Inc. P.O. Number:
Chaln of Custody Numbar: 124240 Matrix: Water
LAB ID: 831627 GUIDELINE
Sample Date: | 2010-10-18
Sample 10: TW4
WS10M8
PARAMETER UNITS MRL TYPE LIMIT UNITS
Total Coliforms CFUA00mL 0
Escherichia Coll CFUM100mL 0
Heterotrophic Plate Count GFU/mL 0
Faecal Coliforms CFUMO0mLU 0
Faacal Slreptotostus CFUM00mL, 0

MRL = Mathod Reporting Limit INC = Incomplate AD = Agsthetic Objedlive OG = Operational Guideline MAC = Maximum Allowable Concentration IMAC = (nlerim Maximum Allowable Congenlration
Commant:

APPROVAL:

Jannifar ./
Mathads refarences and/ar additional GQA/QC informalion avallable on request, Migrobiot ab Supervisor

§-146 Calermade Road, Olawa, ON, K2E 71 1of1 Resulis rslala anly to the parametars lested on the samples submitied.



EXOVA ACCUTEST

" REPORT OF ANALYSIS

Accutest l'l |||
CHent: Paterson Group Raport Numbaer: 1022331
28 Concourse Gate, Unit 1 Date: 2010-08-20
Napean, ON Date Submitied: 2010-08-15
K2E 777
Aftentton:  Mr. Robart Passmore Project: PHO482
INVOICE: Paterson Group Inc. P.0. Number: 7882
Chain of Cuatody Number: 129681 Matrix: Water
LAB ID: 828613 828614 GUIDELINE
Saemple Date: | 2010-09-14 | 2010-09-14
Sample ID: | WS1-TW4- | wS2-Tw4
140940 | 1410810 ODWSOG
PARAMETER UNITS MRL TYPE LIMIT UNITS
Total Colliforms CFUA00mL QG oG MAC ] CFU/MO0mL
Escherichia Coli CFUM00mL| 0 0 MAC 0 CFU/100mL
Helarolrophic Plate Count CFU/M1mL az 58
Faacal Collforms CFUMQ00mL| Q 0
Faecal Streptococcus CFUA00mL| 0 0

MRL = Method Reporting Limit INC = Incompiete AQ = Aesthetic Objeclive OG = Operalional Guideline MAC = Maximum Allowabie Congentraion IMAG = Inlenim Maximum Aflowabla Cencentration

Comment:
828613 QG = Overgrown.
828614: OG = Overgrown.

8-146 Colonnade Road, Dttewa, ON, IK2E 7Y1

10f1

ROVAL%/M

7 Jennier Mitchall
Micrebialogy Lab Supafvisor

Resufta relata anly 19 the parameters teatad on the samples siftbmittad.



REPORT OF ANALYSIS

EXOVA ACCUTEST Exova ,I,lgll
Accutest

Cllent: Paterson Group Repart Number: 1022296

28 Concourse Gate, Unil 1 Crate: 2010-08-21 ",

Nepean, ON Date Submittad: 2010-09-14 :

K2ETTY
Aftention:  Mr, Robert Pagamore Project: PHC482
INVOICE: Palerson Group Inc. P.O. Number:
Chain of Custody Number: 129681 Matrb: Watar

LAB 1D: 828519 828520 GUIDELINE
Sample Date: | 2010-09-14 | 2010-09-14
Sample ID: | WS1-Twa- | WS2.TwW4-
P 409M0 | 14009/10 ODWSOG
PARAMETER UNITS MRL TYPE LIMIT UNITS

Alkalinity as CaC03 mg/L 5 185 195 oG 500 mg/L
Chiotlde my/L 1 45 44 AQ 250 mgil
Colour TCU 2 <2 2 AQ 5 TCL
Conduclivity uS/iem 5 579 577
Dlssolved QOrganic Carbon ma/L 05 14 16 AQ 5 mgil
Flueride mg/l a.1 0.34 0.33 MAC 1.5 mgiL
Hydrogen Sulphide mail 0.01 <Q.01 <0.01 AO 0.05 mgfl.
N-NH3 (Ammonia) mg/L 0.02 0.03 0.03
N-NG2 {Nitrile) mgiL 0.1 <010 <0.10 MAC 1.0 ma/L
N-NO3 {Nitrate) mai. 01 <0.10 <0.10 MAC 100 mgiL
pH 8.18 8.21 6.5-8.5
Phenols mg/L 0.001 =<0.001 «(C.001
Sulphate mal 1 37 38 AQ 300 mgiL
Tarnin & Lignin mgit 0.1 <0.1 <Q,1
Total Dlssolved Sofids (COND - CALC) mgil 5 76 375 AQ 500 mgiL
Tetal Kjeldahl Nitrogen mgil 0.1 <0.10 <0.10
Turbidity NTU 01 08 0.4 MAC 1.0 NTU
Hardness as CaC03 mg/L 1 217 215 oG 100 mght.
ton Balance M 1.01 0.99
Caiglum mg/L 1 49 48
Magnesium mg/L 1 23 23
Polassium mg'L 1 4 4
Scdium mg/L 2 36 Kk AD 200 mg/L
lron mgiL 0.02 012 0.11 AO 6.2 mglL
Mangenese mg/L 0.01 0.02 0.02 AO 0.05 marL

MRL = Method Repcrting Limit INC = Incomplate AQ = Assthatic Objactive OG = Operational Guideline MAC = Maximum Allowable Concentration MAC = interim Maximum Allowable Concentration

Comment:

8-146 Colornade Resd, Otawa, ON, K2E TY1

1o0f1

APPROV.

;Eﬁg McBobbie |
Ingrganic Lab Supervisor

Réyulty relate only i the parametars testad on (he samplgs submitad.
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UTESkf :Aso&fdmeé LTD

REPORT OF ANALYSIS

Client: Palersen Group

Report Numbee:

2704835

28 Concourse Gate, Unil 1 Data: 2007-03-19
Nepean, ON Date Submitted: 20070314
K2E 717
Attention:  Mr. Robert Passmore Project: PHO4AZ
INVOICE . Paterson Group Inc. P.Q. Number: 4247
Ghaln of Cutlody Mumber: 31926 Matrix; Wales
LAB ID: 520893 528994 GIMDELINE
Samplo Date: | 20070313 | 2007-03-13
Samphe (D: | TWSWS1 TW5 Ws2 ODWS0G
PARAMETER UNITS MOL TYPE LIMIT UNITS
Total Coliforms cl100mL 3 f MAC q ct/100mL
Escherichia Coli c100mL [ a MAC i} ol 00mL
Heterooohic Plale Count drml 17 21
Faecal Colifonns c180mL o 0
1 mL 0 0

Faecal Streplococcus

Cammenl

8146 Cabnnade Road, Oraws, ON, KZE 7Y1

OG0B Nexvks Crun, Klnassan, ON_ KD 2R%

o1

KOL = Method Delection Limit INC = Incomplele  AC = Aesthelic Objectve OF = Operatonal Guidsine  MAC = Maximum ABowabls Concarimmtan 1LAAC = Entenm Maxenum Alowabke Concersfion

APPROVALJE [h(ﬁ !ZE“!
Krista Quanttl

bl mobodogy Analyst

Resuks arbile only %o Her cwianz ks, lesiz0 w U SEmNYs sulnmed for anadyss
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ACCUTEST LA.BOR;'-I';RIES LTD

REPORT OF ANALYSIS

Clieni: Patersan Group Repart Number: 704924
28 Conoowrse: Gate, Unil 1 Date: 2007-03-19
Napean, ON Date Submitted: 2007-03-14
K2E 717
Alanilon:  Mr. Robert Passmere Project: PHO4B2
INVOICE: Palerson Group Inc. P.D. Numbipr; 4247
Chain of Custody Number: 51326 Matrlx: Y aler
LAB ID: 520977 529978 GUIDELINE
Samgpla Date: | 2007-03-13 | A07-0313
Sample [D: | TW5 WS TW5WS2 [slnlyictelel
PARAMETER UNITS MDL TYPE LiMIT UNITS
AXalinity 8¢ CaCD3 mgfl. 5 178 178 0G 504 mgfL
Chicride mg/l 1 4 4 AD 250 ma/l
Colour TGU 2 <2 3 AC 5 TCU
Canductorily uSfem 5 376 arb
Céssoived Drganic Carbon mgiL 05 1.7 1.7 AD H mgi_
Fluorida L Q.10 a7 071 MAC 15 mgil
Hydrogen Sulphide mpiL am <00 <0.01 AQ 0.0s mglL
N-NHJ {Ammon|a) mgf. a.02 0.4 0.14
N-NQ2 {Mitrits) mgfL 0.10 <010 <0,10 mac id mall
N-NG3 (Nitratz} mgAL 0.10 <010 <0.10 MAC 10.0 mgtL
pH 818 820 AD 6585
Phenals mg/L .00 <00 <0.001
Sulphete mg/L 1 15 15 AD 500 magiL.
Tannin & Lignin mg/L 041 0.1 0.1
TOS {COND - CALC) mgL 5 244 244 AD 500 mgil
Total Kjeldahl Nitrogen /L 0.0& 047 017
Turbidity NTU 0.1 03 +X1 AC 1.0 NTU
Hardness as CaC0od my/L 1 121 127 oG 108 mg/t
lon Balance oot 0.95 1.00
Caldium mg/L 1 22 23
Magnasium mgil. 1 t6 17
Polagsium mgil 1 ) 4
Sodlum gL 2 31 3 AC 20 mgll
Iran gL 0.03 0.06 0.05 AQ 1] mgi.
Mznganese mgh. 0.01 <D <0.01 AD 0.05 mgil

Cormment;

8-14% Culonnude Road, (tigwn, OH, € 7Y1 608 Nonis Cour, Kingrtrn, ON, K7P 235

MDL = Melhod Delesbon Lenfl INC = incompleds A0 = Avgthelic Qbjeclive O = Cperalional Guideing  MAC = Madmum Abowatls Concenlflion  IMAC = Interm Maimum Adgwabie Contenlralbn

APPHOVAL; 7 \an

Ewon JAcRbhit/ >
InawganieLab Supervisor

1T Rearhr iehile only & e poraniglem wskeg on the sumples supmitted lor anatvses

N fA

Lall s ] Y1 a& na L AAD

171

777C

I1S3inany

s8¢

0 uyop «

Loo/Lon @ uosiaiey



'REPORT OF ANALYSIS

ACCUTEST LLABORATORIES LTD
Client: Pateraor Group Report Humber: 2705468
28 Concourse Gate, Unit 1 Date: 2007 -03-25
Nepean. ON Dala Submitled: 2007-03-22
K2E 717
Atiefition:  Mr. Robert Fazsmore Project: PHO482
INVOICE: Pgterson Group Int. P.Q. Numbae:
£ hain of Custody Number: 52194 W atrix: \Water
LAB IO 531325 531326 GUIDELINE
Sample Date: | 2007-03-2 2007-03-21
Samplelp: | TWEWSLT | TWEWSZ COWSOE
PARAMETER UNITS moL TYPE LIMIT UNITS
Total Goliforms o1 0l Q 0 MAC 0 c10amL
[Escherichia Coli otf1 06mL 0 a MAC 1] £t#100mil.
Haterctrophic Plete Court cifml ¢ 1
Faeczi Coliforms e1r100mL (1] Q
Faecal Sreplococcous ctraomL o i}

MOk = Msihod Detection Lim# INC= Incompicke AD= pgsthafic Ctjectve O0G = Qperational Guideline MAC =

Cominent:

A.346 Colnnate Road, Oilawa, ON, K2E 7Y 508 Morrs Couwt, Kingsan, ON,KIZF R4

Maxmum Allowable Concentration  IMAG = intesan Madmum Akriable Conomntration

APPROVAL: %2 S gj P ‘15’ Ll
i warkeift

Microbiokogy Anslysl

Rarsulls relate anty 1o tho paremelers ested o e sempies submdled for snatyse.

TL25 L2l BLY  XV¥A 56101 L00Z £0/97

S8¥1 183Lnuay
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" ACCUTEST LABGRATORIES LTD

REPORT OF ANALYSIS

Cilept: Paterson Group Ropor Number: 2708474

28 Concouese Gata, Unit 1 Date: 2007-03-26

Hepean, ON Cate Submitted: 2007-03-22

K2E7TY
Atlentfon: Mr. Robert Fassmare Project: PHMEZ
INVOICE: Pateraon Growp the. F.0. Numbes:
Ghaln of Cusiody Numbaer: 52194 Matrin: Watec

LAB D: 534353 531354 GUIDELINE
Sampie Date: | 2007-03-21 | 2007-03-21
Sampla ID: | TWG WS TW6 W52 ODWE0G
PARAMETER UNITS MDL TYPE LIMIT UNITS

Alkallnity as CaC03 mo/l. S o 226 06 50D mg/L
Chiaride ma/L 1 7 7 AQ 250 mig/L
Colaur TCU 2 3 3 AD 5 TCU
Condudlivity uSfem 5 477 475
Dissplved Orpenic Carton mo/l 05 20 24 AD 5 gL
Fluoside mglL 016 032 0.32 MAC 15 mgil
Hydiogen Sulphide mgiL [v21y} .01 =001 AQ 0.5 mgfl
N-NH3 (Ammonia) mgil. 6.02 0.15 015
N-NO2 {Milrite} ma/l .10 <0.10 <310 MAC 1.0 mag/L
N-NO3 (Hirahe) my/L o110 «0.10 <18 MAC 10.0 mg'L
oH 811 8.14 AD 6.58.5
Phencls mgil (.001 <0.001 <0.0M
Sulphala mgiL 1 24 24 A0 500 mg/L
Tannin & Lignin mgfl 01 0.2 0.2
TOS (COND - CALC) mgfL 1 314 ng AC 500 mg/l
Total Kisldahl Nitrogen mg/L Q.05 [ -
Turbidity NTU c.d 1.0 12 AD 1.0 NTU
Harcaess as CaC03 mglL 1 o 229 QG 100 mgl
lon Batance 0.04 D.81 095
Calgium mgil 1 45 47
Magnesium mgll 1 25 27
Patassium mail 1 3 3
Sodium mafl 2 ] 7 AC 20 mg/l.
Iron mgiL 0.03 017 Q.18 AC 03X mg/L
Menganess ma/l. LRG| 001 0.1 AG .05 mail

MDL = Mathod Detaction Limit 'NC = Incunpletz  AQ = Azsthedit Objective  CG = Operationad Guldeine  MAC = Madmum Alowabie Concenvation BAC = [ntedm Marimwn Allowabie Concanitrabon

Commenl:

B 146 Cobinnade Road, Oitawa, Oh, K20 71 £08 Nomis Count, Kingsion, GN, KTF 2R3

told

AFPROVAL

Ewan McRabbia
norganic Lab Suparvisor

Ra:suilis relate anly 1D tha framnters Inskd on the somphkes submitted for analyas.

ZCEes L2l BL3  M¥d 01191 LO0OZ E0/8Z
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ACCUTEST LABORATORIES LTD REPORT OF ANALYSIS

Client: Pateraon Group Report Number: 2801811
28 Concourse Gate, Unil 1 Data: 2008-01-24
Nepaan, ON Cale Submitted: 2008-01-25
K2E 777
Attention:  Mr. Robert Pasemore Project: PHO482
INVQICE: Patersen Giopp Inc. P.0. Number: 5758
Chain of Cuslody Number: 74467 Matrbe: Water
: LAB ID: 6500527 600528 GUIDELINE
Sample Date: | 2008-01-24 | 2008-01-24
Sample ID: | B WS TWSWSs2
PARAMETER UNITS MRL TYPE LiMmT UNITS
Total Colilorms U100mL 0 a MAC D <l1aimL
Excherictia Coli c/100mL 0 ¢ MAC 0 ct#1Q0mL
Helerotrophic Plate Count ek i} 0
Faecal Caoliforms ctf100mL 0 [1}
Faecal Streplococeus atMGOmL ] 0
L] .A" bk P‘ 'l Lin 2

PIAFIE ATl cmn m e

Commant:

8-146 Cokonnade Road, Otawa, ON, KZE 711

608 Naris Cour, Kinpaton, OM, 7P 2RS%

101

MRL = Method Repasting Limil INC = Incomplets  AD = Agsthatic Objsclive DG = Oporational Guideline MAC = Maximum Allowable Concanfration [MAG = Interins Maxl

APPROVAL: %

Tim McCooeye
QC Manager

Resulis relala onlv 10 the naramelars tastart an the asmnlos <ihmdlad fre onahomte

2L TIS/OP IS 200 aF MNYT {NOK >

d CSSdYISTSL "orN/ee
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ACCUTEST LASORATORIES LTD REPORT OF ANALYSIS
Client: Paterson Group Report Numbear: 2801841
28 Concoursg Gate, Unli 1 Date: Z008-01-30
Nepean, ON Date Submitted: 2008-01-25
K2E 7T7
Attentlon:  Mr. Rabart Passmors Project: PHO482
INVOICE: Paterson Group Ing. P.O. Numkter: 5758
Chaln of Custcdy Number: 74467 Matrix: Water
LAB ID: 600505 B00E06 GUIDELINE
Sample Date: | 2008-01-24 | 2008-01-24
Samplie ID: mwm _mrg ws2 0OWSOG
PARAMETER UNITS MRL TYPE LIMIT UNITS
Alkalinily as CaCO3 mg/L 5 398 380, oG 500 mg/L
Chlorids mg/L 1 20 2 AC 250 mgiL
Calour U Z 26 il AD 5 TCu
Conguctivity uSicm 5 1090 1990
Dissolved Organlc Carbon mgiL 0.5 14.9 132 AD § mgiL
Fluoride ' mgiL 0.10 <0.10 <10 MAC 15 malL
Hydrogan Sulphids mgfL 0.01 0.01 c.o1 AD 0.05 g/l
N-NH3 {Ammonle) mgil 0.02 0.77 076
N-NO2 {Nitrite) moil 0.10 <010 <0.10 MAC 1.0 mglL
N-NO3 (Nitrate} mo/L 0.10 <010 <0.10 MAC 10.0 gl
pH 7.95 7.95 AD 6.5-8,5
Phanols mgiL 0.001 <0.001 <0.001
Sulphate mgiL 1 202 200 AQ 500 mgiL
Tannin & Lignin maiL 6.1 1.0 11
TDS {COND - CALC) magfL 5 708 708 AD 500 mgil.
Total Kjaldahl Nitrogen mgfiL 0.10 1.29 1.23
Turbidlly NTU 0.1 26,5 276 AD 10 NTU
Hardness as CaCO2 mgiL 1 635 649 06 10¢ mgil
Izn Balance 0.01 1.08 107
Calchom gL 1 175 e
Magnesium mgiL 1 48 43
Potassiam myit 1 2 2
Sodium mglL 2 13 13 AQ 20 ma/L
iron mgil. Q.03 4.78 4.73 AD 0.3 mgfL
Manganese mg/L 0.01 0.30 0.30 AD 0.05 mg/L

MRL = Melhod Reparting Limil INC = facomplatla  AQ = Aesthelic Objeclive OG = Cperalienal Guidefine MAC = Maximum Alowabls Concantration IMAC = Inlerim Maximum Allowable Concenlration

Comment;

&-144 Colnnade Roed, Dhawa, ON, IKZC 7Yt 508 Normis Cour, Kingstan, ON, KTP 2R

1001

APPROVAL:

Lab Supervisar

ResuMs relale only to the parameters tesied on the samples submitted for analysis,

e

e
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Exova

Accutest " Ilm

Cliant: Paterson Group Report Number: 2820266

28 Concourse Gele, Unit 1 Date: 2009-11-30

Nepean, ON Date Submlitted: 20089-11-27

K2E TT7
Attention:  Mr. Rebert Passmore Projact: PHO4B2
INVOICE: Paterson Group Inc. P.0. Numboer: B378
Chaln of Custody Number: 105053 Matrix: Waler

LAB ID: 7683514 76351% GUIDELINE
Sample Date: 2008-11-27 2008-11-27
Sample iD: | TW?-WS1-08 | TWF-W52-09 ODWSTG
PARAMETER UNITS MRL TYPE LIMIT UNITS

Tolal Coliforms CFU/100mL Q o} MAC 0 CFU/100mL
Escherichia Coli CFUM0omL 4] 0 MAC 0 CFU/100mL
Heterotrophic Plete Count CFUMmL 1 3
Fzeca! Coliforms CFUMQ0mL. 0 0
Faecal Streptococcus CFLUM00mL 0 0

MRL = Method Reperling Limit  ING = Incomplete  AC = Assthetic Objeciive  OG = Cperalional Guideline MAC = Maximum Allowable Concentration IMAC = [nterim Maximum Alicwable Concentration

Comment,

#-148 Colonnade Road, Ctlawa, ON, KZE 7Y1

1of1

APPROVAL:

Dragana Daelstovic
Microbiology Analyat

ResLils relaia only 1o Iha paramelsrs teslad on lhe samples submitted,



e n IV mcCUY o RLr WRT wi ANALYSIL ExoOva “llm

Actutest

Client; Paterson Group Report Number: 2829267
28 Concourze Gate, Unit 1 Date: 2009-12-03
Nepean, ON Date Submitted: 2009-11-27
K2E 777
Attention;  Mr, Robert Pasamore Project: PHE4B2
INVQICE: Paterson Group Inc. P.O. Number: ga7e
Chain of Custody Number: 105053 Matzix: Water
LAB ID: 783516 783517 GUIDELINE
Sample Date: | 2008-11-27 | 2008-11-27
Sample ID: [ TW7- WS1-00 | TW7- WS2-02 SOWSOG
PARAMETER UNITS MRL TYPE LiMIT UNITS
Alkalinity as CaCO? mgiL 5 382 284 QG 500 molL.
Chioride maiL 1 16 1B AD 250 mgl/L
Calour TCU 2 19 21 AD 5 TCU
Conduclivity uS/iem 5 038 821
Dissolved Organic Carbon mg/L 0.3 10.8 124 AQ 5 mgil
Flueride mgfL 0.1 0.14 0.14 MAC 1.5 mgiL
Hydrogen Sulphide mg/L C.01 <0.01 <0.01 AC 0.05 mgfL,
N-NH2 {Ammonia) mg/L o.02 0.65 .65
N-NO2 (Nitrite} mgil 0.1 <0,10 <0.10 MAC 10 mg/L.
N-NO32 (Nitrate} mg/L 0.1 <010 <0,10 MAC 10.0 mg/L
pH 7.96 7.97 6.5-8.5
Phencls mgiL 0.001 <0.001 <G.001
Sulphate mg/l 1 122 120 AQ 500 mg/L
Taanin & Lignin mgil 0.1 0.8 0.8
Tolal Dissoived Sollds (COND - CALC) mgiL 5 610 €12 AQC 500 mgiL
Telal Kjeldahl Mitrogen mgll 0.1 0.72 054
Turbidity NTU 0.1 210 16.0 MAC 1.0 NTU
Hardness as CaC03 mg/l. 1 482 484 oG 100 mg/l
lon Balanca 0.04 0897 0.6
Calcium mg/L 1 127 128
Magnesium mg/L 1 40 Z0
Polassium mgfl 1 2 2
Sodlum mg/L 2 14 15 AD 200 myiL
Iron mgiL 0.03 3.39 333 AO 0.3 mo/L
Mangarase mgiL 0.01 0.20 0.20 AOD 0.05 moiL
MRL = Mathod Reporling Limit ING = Incomplets  AO = Assthelc Objective  OG = Operalional Guldeline MAC = Maximum Allowabls Concentration IMAC = Interim Maximum Allowable Concenlration
Comment:
APPROVAL:
Ewan McRobbie

Inorganic Lab Supervisor

8-14€ Colonnade Read, Otlawa, ON, K2E 7Y1 1oft Reswita relsie only io tha parameters tesled on ihe samples submitled,



REPORT OF ANALYSIS

EXOVA AccuTesT Exova Illllll
Accutest
Client: Paterson Group Report Numbar: 1000576
28 Concourse Gale, Unit 1 Date: 2010-01-14
Nepean, ON Date Subm|tted: 2010-01-12
KZEIT?
Attenflon:  Mr, Robart Passmore Project: PH0482
INVCICE: Palerson Group Inc. P.0. Number;
GChailn of Custody Number: 108392 Matrix: Waler
LAB ID: 778701 GUIDELINE
Sample Date: | 2010-01-12
Sample ID: |WS Jan 12110 ODWSOG
PARAMETER UNITS MRL TYPE LIMIT UNITS
Tolal Coliforms CFU/MQ0mL| 1} MAC 0 CFU/M0CmL
Escherichia Coli CFUA00mL| 0 MAC 0 CFUA00mL
Heterctrophlc Plale Count CFU/imL 5
Faecal Coliforms CFU/M00mL| 0
Faecal Streptococcus CFUA06mL 0

MRL = Method Reporting Limit INC = incomplate AQ a Aesthetic Objactive OG = Operational Guideline MAC = Maximum Allowzble Congeniration IMAC = Interie Maximum Allowable Concenlration

APPROVAL: !E E! A g Eﬁ Wi
rista Quanirilt

Commant:

9-146 Colonnada Road, Qnawa, ON, K2ZE 71

1of1

Drinking Water Coordinator

Retults relale anly 1o the parameters 18sled on lhe $amples submlited.



. EXOVAaccutest REPORT OF ANALYSIS Exova "IIII'

Accutest
Client: Paterson Group Raport Number: 1000596
28 Concourse Gate, Unil 1 Date: 2010-01-20
Nepean, ON Dats Submitted: 2010-01-12
K2E 7T7
Attention: Mr. Robert Passmora Project: PHO482
INVOICE: Paterson Group Inc. P.Q, Number;
Chain of Custody Number: 106392 Matrix: VWater
LAB ID: 770726 GUIDELINE
Sampla Date: | 2070-01-12
Sample I0: V‘{‘Isz;:gN ODWSOG
PARAMETER UNITS MRL TYPE LIMIT UNITS
Alkalinity as CaCO3 mgfL ) 337 DG 500 mgiL
Chloride mgiL 1 15 AO 250 mg/L
Celour TCU 2 18 AQ ] TCU
Genduelivity uSiem 5 821
Dissolved Organic Carbon mg/L 0.5 7.8 AQ 5 mg/L
Flueride mg/L 0.1 0.22 MAC 15 mg/L
Hydrogen Sutphlde mgiL 0.01 <0.01 AD 0.05 mgiL
N-NH3 {Armonla} mg/l 0.02 0.54
N-NO2 (Nitrita) mgiL 0.1 <0.10 MAGC 1.0 mg/L
N-NO3 (Nitrate) mgfl e.1 <0.10 MAC 10.0 maiL
pH 7.85 6.5-8.5
Phenols mgft 0.001 <0.001
Sulphale mgiL 1 112 AD 500 mg/L
Tannin & Lignin mg/L 0.1 05 ]
Tolal Dissclved Sclids (COND - CALC) mg/L 5 534 AD 500 mgil
Tolal Kleldahl Nilregen mgt. 0.1 0.56
Turbidity NTU [t ] 7.0 MAC 1.0 NTU
Hardness as CaCO3 mgiL 1 372 oG 100 mg/lL
lon Balance 0.1 0.92
Calecium mglL 1 93
Magnasium mgil 1 34
Potassium mgiL 1 3
Scdlum mg/iL 2 27 AO 200 mgiL
Iron ma/L 0.03 1.70 AC 0.3 mgiL
Manganese mgiL o.M 0.10 AO .05 mg/L
MRL = Mathod Reporting Limit  INC = Incomplefe  AC = Aesihatic Objectiva OG = Operational Guldaline MAC = Maximum Allowable Canzenlration IMAC = Interim Maximum Allowable Concentralion
Comment:
APPROVAL; J;,,.

APW
£-1486 Colonnada Road, Otawa, ON, K2E 7Y1 10f1 Reuults relate only 1o e param ted on the samples sudbmitiad.



EXOVA ACCUTEST REPORT OF ANALYSIS Exova " Ill
Acculesi
Cllent: Paterson Group Report Numbar: 1001869
28 Concourse Gate, Unit 1 Date: 2010-02-01
Nepean, ON Date Submitted: 201C-01-29
K2E7TT
Aftentlon: Mr. Robert Passmore Projact: PH0482
INVOICE: Paterson Group Inc. P.C. Number: 7886
Chain of Custody Number: 108387 Matrix: Water
LAB ID; 774085 GUIDELINE
Sample Date: | 2010-01-2%
Sample [D: | W51-29.10 2 ODWSOG
PARAMETER UNITS MRL TYPE LIMIT UNITS
Colour TCU 2 7 AQ 5 TCU
Turbidily NTU 0.1 3.4 MAGC 1.0 NTU
lron mg/l. 0.03 0.87 AC 0.3 mgft

Comment:

F-148 Calwnade Roard Ofawa AN K2?E 7Y

MRL = Method Reperting Limit INC = Incgomplete  AD = Aesthelic Objective OG = Operational Guidalina MAC = Maximum Allwable Concentration IMAC

= |nlerim Meximum Allowable Congendration

\‘I
APPROVAL: &N

'} anlo Lab-Siperisor
Rl ratabn anly ta $hA RARATIAT 1anlad Ao tha gomnias .ivemHiad

1 af1




EXOVA ACCUTEST REPORT OF ANALYSIS EXOVCI “IIIII
Accutest
Cllsnt: Paterson Group Report Number: 1022585
28 Concourse Gate, Unit 1 Data: 2010-08-20
MNepean, ON Date Submitted: 2010-09-17
K2E 777
Attentlon:  Mr. Robart Passmore Project: PHO482
INVOICE: Patarsan Group Inc. P.O. Number: 7892
Chain of Cuatody Number: 120664 Matrix: Watar
LAB ID: 829312 GUIDELINE
Sample Date: | 2010-08417
: WS2
Sample ID; | TWB-WS! CDWS0G
PARAMETER UNITS MRL TYPE LIMIT YNITS
Total Collforms CFUMO0mLY 1 MAC 0 CFUA00mL
Escherichia Coli CFU/100mL 0 MAC 0 CFUM00mL
Heterctrophic Plaie Counl CFU/1mL 88
Faeca! Collforms CFU/M00mL 0
Faecal Streplccoccus CFU/100mL) 0

MRL = Method Reporting Limit INC = (ncomplete  AQ = Agsthatic Objective OG = Operational Guideline MAC = Maximum Allowable Concentration IMAC = [nterim Maximum Allowable Concentration

Comment:

8-146 Colonnade Road, Qtawa, ON, K2E TY1

APPROVAL:

10i1 Aesuils refabe only b the parametars iesied on the bhmples submitted.



REPORT OF ANALYSIS

.

EXOVA ACCuUTEST EXOVG
Accutest
Client: Patersor Graup Report Number: 1022567 !
28 Concourse Gate, Unit 1 Date: 2010-09-21 '
MNepean, ON Date Submitted: 2010-08-17
K2E 777
Attention: Mr. Robart Passmore Projact: PHO482
INVOICE: Patarson Group Inc. . P.O. Number: 7882
Chaln of Custody Number: 106308 Matrix: Waler
LAB ID: 826275 GUIDELINE
Sample Date: | 2010-09-18
Samgple [D: | TW3-WS1 ODWS0G
PARAMETER UNITS MRL TYPE LINMIT UNITS
Alkalinity as CaCO3 mgiL 5 294 oG 500 mgfL
Chiloride mg/l. 1 13 AQ 250 mg/L
Colour TCU 2 13 AQ 5 TCUL
Conductivity uSlem 5 71
Disgolved Organic Carbcn ma/L 05 5.0 AQ 5 magil
Flueride mgfL 0.1 0.4 MAC 1.5 mgiL
Hydrogen Sulphlde maiL 0.01 <0.01 AQ 0.05 myg/L.
N-NH3 (Ammonia} morL 0.02 0.21
N-NO2 (Nilrite) myiL 0.1 <0.10 MAC 1.0 mgiL
N-NQ3 (Nitrate) mg/L Q.1 <010 MAC 10.0 my/L
pH 8.16 5.56.5
Phenals mg/L 0.001 <0.001
Sulphate mg/l 1 76 AQ 500 mgil
Tannin & Lignin mg/L 0.1 02
Total Dissolved Salids {COND - CALC) mg/L 5 452 AQ 500 mg/L
Total Kjeldahl Nitrogen me/L 0.1 0.53
Turbidity NTU 0.1 0.8 MAC 1.0 NTU
Hargness as CaCQ3 mg/L 1 248 alcs 100 ma/.
len Balance 0.01 0.94
Calcium mgil 1 S0
Magnesiur mg/L 1 30
Polassium mgiL 1 8
Sodlum mg/L 2 51 AC 200 mg/L
Iran mgiL 0.03 0.44 AQD 0.3 mgiL
Manganaese mg/L 0.01 0.03 A0 0.05 mgit
MRL = dMelhod Reporting Limit  INC = Incomplata  AQ = Aasthelic Objective OGC = Operational Guidelina  MAC = Maximum Allowable Concanlralion IMAC = Interim Maximum Allowabla Concenlration
Comment:
APPROV,
Wel Ropbié

B-148 Colonnade Road. Ottawa OMN. K2E 7v1

10f1

Resulls relate oniv 1o tha paramal

tastert an Ine samniag &

anic Lab Supanvisor

sFumiran



EXOVA ACCUTEST REPORT OF ANALYSIS EXOVQ "IE!II

Acciudest
Client: Paterson Sroup Report Number: 1022614
28 Cencourse Gate, Unit 1 Date: 2010-09-21
Nepean, ON Date Submitted: 20100917
K2E 717
Attention:  Mr. Robart Passmcora Project: PHO482
INVOICE: Paterson Group Inc. P.O. Number: 7802
Chain of Custody Number: 125684 Matrix; Waler
LAB ID: 829452 GUIDELINE
Sample Data: | 2010-09-17
9ample ID: | TWB-WS2 ODWSO0G
PARAMETER UNITS MRL TYPE LIMIT UNITS
Alkalinity as CaCO3 mg/L 5 288 0G 500 mg/L
Chloride mg/L 1 13 AQ 250 mg/L
Colour TCU 2 12 AQ 5 TCU
Conductivity uS/em 5 693
Dissolved Organic Carbon ma/L 05 49 AO 5 mg/L
Fluoride mg/L 0.1 C.41 MAC 1.5 maiL
Hydrogen Sulphide mgiL 0.01 <0.01 AD 0.05 mgiL
N-NH3 {Ammon/a) mgfL 0.02 0.21
N-NO2 (Nilrite) mg/l 0.1 <0.10 MAC 1.0 mg/L
N-NQ3J (Nilrate:) maiL G.1 <010 MAC 10.0 mgil
cH 8.18 6.5-8.5
Phenols mg/L 0.001 <0.001
Sulphate maiL 1 70 AC 500 mg/L
Tannin & Lignin mgi Q1 0.2
Total Dissolved Solids (COND - CALC) mgiL 5 480 AC S00 mgiL
Total Kjeldahl Nilragen maiL o.1 0.73
Turbldity NTU 01 0.7 MAC 1.0 NTU
Hardness as CaCQO3 mg/L 1 233 oG 100 mgiL
lon Balance 0.01 0.90
Caleium mgi. 1 47
Magnasium mgit 1 28
Polassium mail 1 H]
Sodlum mgil 2 46 AD 200 mgiL
Alumiaum mg/L 0.01 <0.01 oG 0.1 mgil
Antimony mai. 0.0005 <0.0005 IMAC 0.006 mg/L
Arsanic mgiL 0.001 =0.001 IMAC 0.025 mgiL |
Badum mg/l 0.1 0.34 MAC 1.0 mgil.
Beryllium mgil 0.001 <0.001
Boron mofL 0.01 0.16 IMAC 50 mg/L
Cadmium mgit 0.0001 <0.0001 MAC 0.005 ma/L

MRL = Method Reparting Limit [NC = Incamplele  AQ = Aesthatic Ohjactivea OG = Operational Guldetine  MAC = Maximum Allowable Congentration IMAC = Irterim Maximum Afiowable Concentration
Comment:

2146 Colonnads Raad Cows ON K2E 771 Tol2 Fesults relate onlv 10 the baram tested on Ihe samoles submitied.



REPORT OF ANALYSIS

EXOVA ACCUTEST Exova Il Ill
Accutest
Client: Paterson Group Report Number: 1022614
28 Concourse Gate, Unit 1 Date: 2010-09-21
Nepean, ON Date Submitted: 2010-09-17
K2E 7T7
Attantion:  Mr. Robert Passmore Project: PHO482
INVOICE: Paterson Group Inc. P.O. Number: 7892
Chain of Custody Number: 129684 Matrix: VWater
LAE ID: 329452 GUIDELINE
Sample Date: | 2010-08-17
Sample ID: TWa.wWs2 ODWSCG
FARAMETER UNITS MRL TYPE LIMIT UNITS
Chromium mg/L 0.001 0.002 MAC 0.05 mg/L
Coball mgiL 0.0002 <0.0002
Copper mg/L, 0.001 <0.001 AD 1.0 mgiL
lron mgiL 0.03 [ ] AD 03 ma/L
Lead mgsL 0.001 <0.001 MAC 0.010 mgfL
Manganase mgiL 0.1 0.03 AD 0.05 mg/L
Mercury mgiL 0.0001 <0.0001 MAC 0.001 mg/L
Molybdenum mg/L 0.005 <0.005
Nickel mg/L 0.005 <0.0058
Selenium mg/L 0.001 <0.001 MAC 0.01 mg/L
Sillecn myfl 0.1 6.7
Silver ma/L .0001 <0.0001
Strontium maik 0.001 1.76
Thallium mg/L 0.0001 <0.0001
Titanlum mgiL 0.01 <0.01
Vanadlum mgfl Q.001 .002
Zin¢ mgiL 0.0 <0.01 AQ 5.0 mg/L
MRL = Methcd Reporting Limit INC = incomplets AO = Aesthellc Objeclive OO = Operational Guigstine MAC = Maximum Allowable Concentration IMAC = Intarim Maximum Allowable Concentration
Gommant:
APPRCVAL: 7 7
Ewan MtRobbig—""

A-14R Cnlnnnada Raad Niawa ON K2F 7Yt

2082

Datiitc ralabe Anl ba i

Ingrgrnic Lab Supervisor

thatadl ~n iha L hamlH e




REPORT OF ANALYSIS

EXOVA ACCUTEST Exova |||||||
Accuiast

Client: Patergon Group Report Number: 1022614

26 Concourse Gate, Unit 1 Date: 2010-09.21

Nepsan, ON Date Submitted: 2010-0%-17

KIZETTT
Attention:  Mr. Robart Pass more Project: PHO482
INVCICE: Paterson Group Inc. P.O. Number: 7892
Chain of Custody Number: 128884 Matrix: Waler

LAB ID: 829452 GUIDELINE
Sample Date: | 2010-09-17
: -WS2
Sampla iD TWS. ODWSOG
PARAMETER UNITS MRL TYPE LiMIT UNITS

TRIAZINE 8 RELATED HERBICIDES
Alrazine ugiL 0.2 <0.2
De-sthylated atrazine ug/l 0.5 <0.5
Cyanazine ug/L 1 <1 IMAC 10 ug/L
Metolachlor ug/L 0.5 <0.5 IMAC 50 ugh,
Prometryne ugi/L 0.25 <025 IMAC 1 ugfl
Simazine ugi. 1 <1 IMAC 10 ugfL

MRL = Method Reporting Limit INC = Incomplete  AQ = Aeglhellc Objecthva OG = Operaticnal Guideline MAC = Maximum Altawable Concentration  IMAC = Interim Maximum Allowable Concentration

7
APPROVAL: 1

Commenl;

B- 148 Celonnade Rosd. Ottawa. ON. K2E 7Y1

1ol

Charlie Qu
Organic Leb Taam Leader

Reailts ralata onlv 13 the peramatars [asiad an tha aamnies stfwmitan



T | HREPORT OF ANA;LY—SIS | Exova ||I|||ﬁ

Accutest

ap Roeport Numbar: 1022429
& Gale, Unit 7 Date: 2010-09-20
{ Date Submitted: 2070-09-15
chert Pamsmors Project: PHO482
. son Group Inc. P.C. Number: 7892
Chaln o. . dy Number: 120682 Matrix: Water
LAB 1D: 828874 828875 GUIDELINE
Sample Date: | 2010-03-15 | 2010-09-15
Sample ID: | WS1-TWO Ws2-Twg ODWSAG
PARAMETER UNIT3 MRL TYPE LIMIT UNITS
Tolal Colifarms CFUMO0mL 39 B8 MAC 0 CFU/100mL
Escherlchia Coli CFU/M00mL] 0 0 MAC (] CFU/100mL
Heterotrophic Plate Caunt CFUAML 107 46
Faecal Coliforms CFU/M00mL 0 0
Faecal Straptococcus CFUM00mL 0 0

MRL = Melhad Reporting Limil INC = incomplete AQ = Assthelc Objective OG = Oparational Guiteline MAC = Meximum Allowable Concentralion IMAC = Inenim Maximum Allowable Concentrallon
Comment:

A.148 Palanneda Rasd Olews (N K2E 7Y 10f1 Resulis raiate only to the parameters asiad on the samples submitted.
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' REPORT OF ANALYSIS

EXOVA ACCUTEST Exova "Ilm
1
Accutest
Client: Paterson Group Report Number: 1022441
28 Concourse Gate, Unit 1 Date: 2010-09-21
Nepean, ON Date Submitted: 2010-09-15
K2E 7T7
Attention:  Mr. Robert Passmore Project: PH(452
INVCICE: Paterson Group Inc. P.Q. Number: 7892
Chaln of Custody Number: 120602 Matrix: Waler
LAB ID: 828919 828920 GUIDELINE
Sample Date: | 2010-09-15 | 2010-02-15
Sample 1ID: | WS1-TW9O WS2-TW9 ODWS0G
PARAMETER UNITS MRL TYPE LIMIT UNITS
Alkalinity as CaC0O3 mgiL 5 201 204 folc] 50¢ mg/t
Chicride mgiL 1 56 55 AQ 250 mg/L
Colour TCU 2 <2 <2 AD 5 TCU
Conductivity usiem 5 862 657
Cissolved Qrganic Carbon ma/L 0.5 1.5 1.7 AC 5 mgil.
Fluoride mg/L 0.1 0.37 0.37 MAC 1.5 mgiL
Hydrogen Sulphida mgrL o.c1 <(.1 «0.01 AQ 0.05 mgiL
N-NH3 {Ammonta) mgiL 0.02 0.05 .04
N-NO2 (Ntrita) mg/L 0.1 <0.10 <0.10 MAC 1.0 mg/L
N-NO3 {Nitrate) mg/L 0.1 <0.10 <0.10 MAC 10.0 mg/L
pH 8.04 812 6.5-8.5
Phenols mg/L 0.001 <0.001 <0.001
Sulphate ma/L 1 54 50 AQ 500 mg/L
Tannin & Lignin mg/L 0.1 <0.1 <0.1
Total Dissolved Solids (COND - CALC) mg/L 5 430 427 AQ 500 ma/L
Total Kjeldahl Nitrogen mg/L 01 c.21 0.32
Turbidity NTU 0.1 131 2.5 MAC 1.0 NTU
Hercness as CaCO3 mgiL 1 23 229 oG 100 mgil
lan Balance 0.01 0.92 0.92
Calcium mg/L 1 48 47
Magnesium mg/L 1 27 27
Polassium mgiL 1 5 5
Sodium mgiL 2 34 K AD 200 mg/L
Iron mgiL 0.03 047 0.13 AQ 0.3 mg/L
Manganese mg/L 0.01 0.03 0.02 AC 0.05 mgfL

MRL = Melhod Reparting Limit INC = Incomplete  AQ = Aeslhetic Objective OG = Cperational Guldeline MAC = Maximum Allowabla Concantralion IMAC = Interim Maximum Allowable Concenliration

Coammaenl;
828919 H2S MRL slevated due fo sampla turbidily.

9-145 Colonnade Road, Ottawa, ON, K2E 7Y1

10f1

)

APPROVAI] m
¢Ropbls

Results raiate onty to ha parametef< tested on the samples submitiad,



EXOVA AcCuTEST

REPORT OF ANALYSIS

Accutest "l III _

Clisnt: Pateraon Group Report Number: 1023312

28 Corcourse Gale, Unit 1 Date; 2010-09-27

Nepean, QN Cate Submitted: 20100924

K2E7T?
Attention: Mr. Robert Passmore Project: PHO482
NVOICE: Paterson Group Inc. P.0. Number:
Chaln of Custody Number: 129698 Matrix: Water

LAB ID: £31312 GUIDELINE
Sample Date: | 2010-09-23
Sample ID: [TWI-WS3 23-
0810 QDWS0G

[ PARAMETER UNITS MRL TYPE LIMIT UNITS
Total Colifarms CFU/100mL 0 MAC 0 CFUMOOmL
Escherichia Col CFUAOOmE] 1] MAC 0 CFUM00mL
Heierotrophic Plale Count CFUMmL 6
Fasca! Golforms CFU/MO0mL| 0
Faecal Streptococcus CFUMO0mL] 0

MRL = Method Reporting Limit INC = incompiele  AQ = Assthelle Objectiva  OG = Operational Guiteline MAC = Maximum Allowable Concentration IMALS =

Comment;

Methods references sndfor additional QA/QC Informalion available on request.

8-146 Colonnade Road, Otizwa, O, K2E TY1

APPROVAL:

Inferim Maximumn Allowable Concentration

1of1 Resulls relete only 1¢ the paramatara lested o the samples submitad.



EXOVA Accu;E;

REPORT OF ANALYSIS

Exova
Accutest
Cliant: Paterson Group Report Number: 1023306
28 Concourse Gate, Unit 1 Data: 2010-09-30
Nepean, ON Data Submitted: 2010-08.24
K2E 7T7
Attentlon:  Mr. Robert Pasamors Project: PHOaf
INVOICE: Patersen Group Inc, P.O. Number:
Chaln of Cuatody Number: 129698 Matrix: Waler
LAB ID: 831305 GUIDELINE
Bamplo Date: | 2010-09-23
Sample ID: | TWOWS3-
ple b 23109119 OLWS0G
PARAMETER UNITS MRL TYPE LMt UNITS
Alkalinity as GaCl03 mgiL § 202 oG 500 mg/L
Chloride mg/L 1 59 AQ 250 mg/L
Calour TCU 2 2 AO 5 TV
Conduslivity uSicm 5 842
Dissolved Organic Carbon mgiL 0.5 14 AQ 5 mg/L
Fluaride mg/L 0.1 0.26 MAC 1.5 mg/L
Hydrogen Sulphide mg/L 0.01 <0.0 AQ 0.05 mgiL
N-NH3 (Ammonia) mg#L 0.02 0.0e
N-NQO2 {Nitrite) mgiL 0.1 <010 MAC 1.0 mg/L
N-NQ3 (Nitrate) mg/L 0.1 <010 MAC 10.0 mg/L
pH 8.02 6.5-8.5
Phenols mg/L 0.001 <0.001
Sulphate mg/l 1 48 AO 500 mg/L
Tannin & Lignin mgiL 01 <0.1
Totzl Dissolved Sclids (COND - CALC) mgiL 5 417 AC 500 mgil
Total Klaldahl Nitregan mg/L 0.1 <010
Turbidily NTU 0.1 1.2 MAC 1.0 NTU
Hardness as CaCQ3 mgiL 1 227 (02¢] 100 mglt,
fon Balance 0.01 0482
Calcium mgfL 1 43
Magnesium mgfL 1 26
Potassium mgiL 1 5
Sodium moiL 2 K AQ 200 mg/L
tron mgiL 0.03 0.16 AQ 0.3 mgiL
Manganase mg/L oo 0.02 AD 0.05 mgiL
MRL = Method Reporting Limit ING = incomplete  AQ = Assthetic Objective OG = Operalicnal Guideline MAC = Maximum Allowzble Concentralion IMAC = Interim Maxintum Allowable Concentration
Comment:
J
APPROVAL/
an McR (]

Melhods raferences andfor additional QA/QC information avaitable on request.

8-146 Colonnads Road, Oltawa, ON, K2E 7v1

101

Results relste only 1o the parama|

Inogafinic Lak Superv

t¥sted on Ine sampiss.

submitied.



EXOVA accuTesT REPORT OF ANALYSIS EXOVA "Ml
Accutast

Ciignt: Patryon Group Reporl Numbar: 1027490

28 Concourse Gale, Unli 1 Datn: 2010-11-10

Nepean, ON Date Submitied: 2010-11-09

K2E 7v7
Attentioni:  Mr. Robert Passmors Project: PHO432
INVCICE: Patarson Group Inc. P.C. Number: 10041
Chain of Custedy Number: 127384 Matrix: Water

LAB I0: 843638 843640 843841 GUIDELINE
Sample Date: | 2010-11-08 | 2010-14-08 | 20101 1-Df
Sample ID: MW 110 MW2-10 MWE-1G
PARAMETER LUNITS MRL TYPE LIMIT UNITS

IN-NOZ [Nitpta} mgiL 0.1 <0.10 <010 <0.10 ’
N-NO3 (Nivate) mgiL, 0.1 0.16 a.15 0.18
NO2 + NO3as N mg/L LA} 0.16 0.18 Q.15

Comment:

Meihexds roferences andfor sdditional QAJQC Jrformation availadle on requesl

B8-146 Colonrate Rosd, Gltewa, ON, K2E 7¥1

MRL = Melhod Reporting Limkt  INC = Incompiote  AQ = Aatahallg Objacliva OG = Opemticral Guldeline  MAC » Meximum Al swatde Concentration IMAC

Tol

= Interim Maximum Allowatie Conceniration

n MEREHhoie
Inovpank; Lab Supervisor

Resulty relate anly t ihe Darameiers kested 0d tha samples. Submitled,

TEZS=LTL LS VMUY L IO vAOXNI WNaudd

BLISAB0IBL QLODZ AL AOQN (=

d rsSariezgs TOMNAAD

3



Terrain Analysis and Hydrogeological Study
., EATERSON Proposed Residential Development

ROU P 1934 Stagecoach Road, Ottawa

APPENDIX 4

Aquifer Analysis Data

Graphical Summary of Field Water Quality Data for Test
wells

Figure - A4 — 1 - Potential Well Interference Model 1
(Cumulative Drawdown)

Figure - A4 — 2 - Potential Well Interference Model 2
(Individual Drawdown)

Detailed Nitrate Impact Assessment Data

Ottawa Head Ottawa List of Services
Office Laboratory Geotechnical Engineering ¢ Environmental Engineering ¢

9 Auriga Drive 28 Concourse Gate Hydrogeology
Ottawa - Ontario Ottawa — Ontario Materials Testing ¢ Retaining Wall Design ¢ Rural Development
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

Date: 25.04.2007 | none, Page 1

Project: PHD482

Evaluated by: RAP

Pumping Test No, 1

Test canducted on: Feb. 14/07
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100

{ [min]

150 200 250 300 350 400 450

0.00

0.70

1.40

210

2.80

s [m]

3.50

MW#'“ o

420 V‘u%‘

4.90

5.80

6.30

7.00
o TW1




Paterson Group Led.
1-28 Concourse Gate

Nepean, ON K2E 717

Pumping test analysis
Time-Drawdown plot

Date: 25.04.2007

nene, Page 2

Project: PHO482

Evaluated by: RAP

Pumping Test No. 1

Tesl conducted on: Feb, 14/07

™A1

™A

Discharge 0.40 I/s

Distance from the pumping well 0.150 m

Static waier level: 3.930 m below datum

Pumping test duration Waler lavel Drawdown
[min] im] [m)

1 0.c0 3.930 C.000

2 1.00 £.490 1.560

3 1.50 5.560 1.830

4 2.50 5.780 1.850

5 3.00 5.940 2.010

6 350 6.210 2.280

7 4.00 6.360 2.430

8 4.50 6,490 2.560

9 6.00 §.760 2.830
10 7.00 6.950 3.020
11 8.00 7.070 3.140
12 9.00 7.200 3.270
13 10.00 7.280 3.360
14 12.00 7.470 3.540
15 14.00 7.590 3.660
16 16.00 7.700 3.770
17 18.00 7.780 3.850
18 20.00 7.880 3.950
19 25.00 8.305 4.375
20 30.00 8.180 4.220
21 35.00 8.225 4295
22 40.00 8.290 4.360
23 45.00 8.380 4,450
24 50.00 8.400 4470
25 55.00 8.465 4.535
26 60.00 8.505 4.575
27 70.00 B8.600 4670
28 80.00 8.700 4.770
29 90.00 8.700 4.770
30 100.00 8.810 4.880
3 120.00 8.950 5.020
32 140.00 8.990 5.060
33 160.00 9.050 5.120
34 180.00 9.070 5140
35 210.00 9.095 5,165
35 240.00 9.160 5.230
37 270.00 9.170 5.240
38 300.00 9180 5.250 i
39 330.00 9.180 5.260 -
40 360.00 9.210 5.280
41 361.00 7.250 3.320
42 362.00 6.620 2690
43 363.00 6.330 2.400
44 364.00 G.080 2.150
45 365.00 5.900 1.970
46 366.00 5,730 1.800
47 367.00 5.580 1.650
48 368.00 5470 1.540
49 369.00 5.380 1.450
50 370.00 5.300 1.370




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 717

Pumping test analysis
Time-Drawdown plot

Date: 25.04.2007

none, Page 3

Project. PHD482

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: Feb, 14/07

TW1

TW1

Discharge 0.40 Ifs

Distance from the pumping well 0.150 m

Static waler level: 3.930 m below datum

Pumping test duration Water level Drawdown
{min] [m] [m]
51 372.00 5170 1.240
52 374.00 5.070 1.140
53 376.00 4 990 1.060
54 378.00 4.940 1.010
595 380.00 4.880 0.950
56 385.00 4.790 0.860
57 390.00 4710 0.780
58 395.00 4,640 0.710
59 400.00 4615 0.685
60 405.00 4.570 0.640
61 410.00 4.540 c.610
62 415.00 4.510 0.580
&3 420.00 4,490 0.560
64 430.00 4.440 0,510
65 440.00 4410 0.480
66 450.00 4,389 0,459
67 460.00 4,350 0.420
68 470.00 4,330 0.400
69 480.00 4,310 0.380




Paterson Group Ltd. Pumping test analysis Date: 25.04.2007 | none, Page 1

1-28 Concourse Gate Theis analysis method

Nepean, ON K2E 717 Confined aquifer

Project: PHO482

Evaluatad by: RAP

Pumping Test No. 1

Test conducted on: Feb. 14/07

W1

Discharge 0.40 I/s

1/u
1q! 102 10! 10% 10° 10* 10° 108 107
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|
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Transmissivity [m¥min}: 2.70 x 103

Storativity: 2.82 x 1072

10!

109

1071

102

107




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Purmmping test analysis
Theis analysis method

Confined aquifer

Date: 25.04.2007

none, Page 2

Project: PH0482

Evaluated by: RAP

Pumping Test No. 1

Test conducled on: Feb. 14/07

TW1

TWA

Discharge 0.40 Ifs

Distance from the pumping well 0.150 m

Static water level: 3.930 m below datum

Pumping test duration Waler level Drawdown
jmin) [m] [m]

2 1.00 5.490 1.560

3 1.50 5.560 1.630

4 2.50 5.780 1.850

5 3.00 5.940 2.010

6 3.50 6.210 2280

7 4.00 §.360 2,430

8 4.50 6.490 2.560

9 6.00 6.760 2.820
10 7.00 6.950 3.020
L 8.00 7.070 3.140
12 9.00 7.200 3.270
13 10.00 7.290 3.360
14 12.00 7470 3.540
15 14.00 7.590 3.660
16 16.00 7.700 3.770
17 18.00 7.780 3.850
18 20.00 7.880 3.950
19 25.00 8.305 4375
20 30.00 8.150 4.220
21 35.00 8.225 4.295
22 40.00 8.290 4.360
23 45.00 §.380 4.450
24 50.00 8.400 4.470
25 $5.00 8.465 4,535
26 60.00 8.505 4.575
27 70.00 8.600 4.670
28 B0.00 8.700 4.770
29 90.00 8.700 4770
30 100.00 8.810 4.880
31 120.00 8.950 5.020
32 140.00 8.990 5.060
33 160.00 9.050 5.120
34 180.00 9.070 5.140
35 210.00 9.095 5.165
36 240.00 9.160 5.230
37 270.00 9.170 5.24C
38 300.00 9.180 5.250
39 330.00 9.180 5.260
40 360.00 9.210 5.280




Paterson Group Ltd,
1-28 Concourse Gale

Nepean, ON K2E 717

Pumping 1est analysis

Time-Drawdown-method after

CQOPER & JACOB
Confined aquifer

Date: 25.04.2007

nane, Page 1

Project: PHO482

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: Feb. 14/07

™A

Discharge 0.40 /s

100

10!

t[min]
10

10

0.00

0.70

1.40

2.10

2.80

5 fm]

3.50

Do\

420

4,90

5.60

6.30

7.00
o TW1

Transmissivity (m¥min). 2.72x 102

Storatlvity: 2.74 x 1072




Paterson Group I_td.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis

Tima-Drawdown-method after

COOPER & JACOB
Confined aquifer

Date: 25.04.2007

none, Page 2

Project: PH0482

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: Feb. 14/07

TW1

™

Discharge 0.40 lfs

Distance from the pumping well 0.150 m

Static water level; 3.930 m below datum

Pumping test duration Water level Drawdown
[min] [m] {m]

2 1.00 5.490 1.560
3 1.50 5.560 1.630
4 2.50 5.780 1.850
B 3.00 5.94D 2.010
8§ 3.50 6.210 2280
7 4.00 6.360 2.430
8 4.50 6.490 2.560
9 §.00 6.760 2.830
10 7.00 5,950 3.020
1" 8.00 7.070 3.140
12 8.00 7.200 3.270
13 10.00 7.290 3.3G0
14 12.00 7.470 3.540
15 14.00 7.590 3.660
16 16.00 7.700 3.770
17 18.00 7.780 3.850
18 20.00 7.880 3.950
19 25.00 8.305 4375
20 30.00 8.150 4.220
21 35.00 B.225 4.295
22 40.00 8.290 4.360
23 45.00 8.380 4.450
24 50.00 §.400 4.470
25 55.00 8.465 4.535
26 60.00 8.505 4575
27 70.00 8.600 4.670
28 §0.00 8.7