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1.0 INTRODUCTION

11 Terms of Reference

The firm of Paterson Group Inc. was retained by Mr. Dan Anderson, of Sunset
Lakes Development Corporation, to prepare a Terrain Analysis and
Hydrogeological Study for a parcel of land forming part of the proposed Greely
Village Centre, located within Part of Lots 73 & 74, Registrar's Compiled Plan 902,
contained within Part of Lot 6, Concession 5, in the former Township of Osgoode,
City of Ottawa, Ontario.

1.2 Background

The subject property is located at the corner of Regional Highway No. 31 and
Parkway road in the southeast part of the Village of Greely, Ontario (refer to the
Key Plan illustrated in DWG. PH0145-1 located in Appendix 5). The total area in
the subdivision application is 30.35 ha (78.21 acres) and will consist of the
following land uses on private services:

¢ Professional Office Park ;
¢« anda’7b residentia! lot subdivision .

The purpose of this study has been to ascertain and assess the specific terrain and
hydrogeological conditions that currently exist beneath the subject property as they
relate to the suitability of the site for development on private services with minimal
impact on groundwater resources.

Report: PHO145-REP.01 Page 1
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2.0

STUDY METHODOLOGY

21 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 field investigation for
the residential subdivision was initiated on June 3, 2005. The test pit locations
were selected by Paterson Group Inc. personnel to ensure that adequate
representation of the subsurface profile was delineated. All test pit locations were
selected to accommodate excavation using a standard backhoe. A total of 13 test
pits were put down in conjunction with the terrain investigation. The soil profile and
test data sheets for each test pit are provided in Appendix 1.

The test pit locations were recorded and the subsurface conditions, including the
soil morphology and depth to the groundwater table, were carefully observed and
recorded by Paterson Group Inc. personnel as the test pits were advanced.
Representative samples of each major soil type were recovered from the test pits.
The samples were carefully sealed and returned to our laboratory for further
analysis.

2.2 Test Well Installation

Five (5) test wells, denoted as TW1 to TW5 respectively, were constructed at the
site by Gilles Bourgeois Well Drilling of St. Albert, Ontario. The test well locations
were carefully chosen based on topography and site access considerations.
Actual well construction was carried out between April 27, 2005 and May 5, 2005
under the direct supervision of qualified Paterson Group Inc. personnel. The MOE
Water Well Record for each test well is provided in Appendix 2.

The casing hole for each test well was advanced at least 1.2 m into the underlying
bedrock formation using rotary air drill rig. The annular space was grouted with a
neat cement slurry delivered through pressure grouting equipment. Grout was
pumped until return to surface in the annular space was cbserved and a 24 hour
set up time was realized prior to continuing drilling.

A 150 mm diameter button bit was used to advance each well to completion
through the rock formation. A cross sectional diagram of TW1 is provided in
Figure 1 of Appendix 5 and adequately reflects the typical construction of the test
wells at the site.

Report: PH0145-REP.01 Page 2
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In addition to the field testing component of this study, published MOE Water Well
Records were reviewed to assess the general aquifer characteristics of the area.
A detailed analysis of these records is presented in Section 5.0.

Test well construction, as well as other site hydrogeology is discussed in Section
6.0.

2.3  Aquifer Analysis

Each test well was pump for a duration of six hours. The pump tests were
conducted using a 1.5HP electric submersible pump powered by a portable
gasoline generator. The water discharge line was placed downgradient of the well
and at a sufficient length in order to minimize the potential for short-circuiting and
recharge of the pumped well.

Recovery data was collected for each pump test to assist with aquifer analysis.
Several test wells were observed to recover within the first few minutes after
pumping had ended and all wells were observed to reach at least 95% recovery
within a reasonable period of time.

Pump testing data was analyzed using Waterloo Hydrogeologic’s “Aquifer Test” v.
2.5 aquifer analysis software package. The following analytical methods were

applied (data permitting):

e Cooper Jacob’s Time Drawdown;
¢ Theis Recovery;
¢ and Theis (Curve matching).

The results of the aquifer analysis are presented and discussed in Section 7.0.

2.4 Laboratory Testing

Soil

Hydrometer analysis was performed in accordance with ASTM testing methods, on
a total of four (4) soil samples recovered as part of the test pit investigation. The
grain size distribution curves are provided in Appendix 1 and are discussed in
Section 4.1.

Report: PH0O145-REP.01 Page 3
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All soil samples will be stored in our laboratory for a period of three months after
issuance of this report. They will then be discarded unless we are directed
otherwise.

Groundwater

Two (2) water samples were collected from each of the five (5) test wells during the
course of the pump testing at three (3) hours of pumping and at six (6) hours of
pumping, respectively, and were preserved for chemical analyses. The samples
were submitted to Accutest Laboratories, of Nepean, Ontario for analysis of a
standard “Subdivision Supply Requirement’ package which includes a
comprehensive suite of health and aesthetic based parameters that are typically
used to assess water quality for the purposes of human consumption. The
analytical results of each water sample are provided in Appendix C, and are
discussed in detail under Section 7.2.
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3.0 SITE DESCRIPTION

The primary use of the site has historically been for agricultural use. Specifically,
the subject parcel of land has been farmed for various cash crops from a series of
fields. Aside from a few trees delineating the field boundaries, the site is generally
clear of treed areas.

3.1 Topography and Drainage

The topographical relief of the site is generally flat with near level conditions
throughout. Overall relief is towards the north-northeast at a slope of between
0.5% to 1 %.

The surficial drainage of the site is achieved through a series of drainage ditches
located parallel to Parkway Road. The drainage ditches direct surface runoff
towards the roadside ditch along Sale barn Road; the eastern boundary of the site.

3.2 Surrounding Landr Uses Within 500 m

The lands directly surrounding the site to the north of Highway No. 31 are
predominantly active agricultural lands. Existing privately serviced residential
dwellings contained in existing plans of subdivision occupy the south side of
Highway No. 31 across from the site.

Report: PHO145-REP.01 Page 5
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4.0

GEOLOGY

The following sections describe the regional and site specific geology of the study
area.

4.1 Surficial Geoloqgy

A review of available surficial soils mapping surrounding the subject property
contained in Soil Survey Report No. 58 indicates the site in generally located on
deposits of low permeable soils of the Manotick association, specifically the
Allendale series. The Allendale series is categorized as a poorly drained marine
soil having a grayish brown to olive gray colour with reddish brown to dark
yellowish brown mottling throughout.

A narrow band of the well draining Grenville soil association encroaches from the
south east of the property, however this soil occupies a relatively small area of the
subject site.

Based on the results of the test-pit excavation program, overburden thickness
across the site and beneath the proposed subdivision, is more than 3 m in all areas
encountered in the subject property. Using well recognized techniques for field
identification of soils, four (4) specific stratigraphic units were identified in the areas
investigated. The soils were classified using the Unified Soil Classification System
(USCS) and hydraulic conductivities were estimated based on published data

“correlating soil types to permeability. The stratigraphic units are summarized below

in Table 1:

Report: PH0145-REP.01 Page 6
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1 SM - Silty sand -
inorganic silt with|  Not Available 0.3t0 [10°to 107
fine sand more than
composite 1.2
2 GM- gravel,.sand Not Available 1.2to
silt mixture more than| 102to 10
(glacial till) - 15
3 ML-MH-
X . 0.3-3.7% sand
inomanis Sis a17513sit | 2110 | 10%to less
yor 45-58% clay than 107
clayey silts with 6
slight plasticity
4 OOl | 5510%sand | 2710
019 clay 20.5-29.7% silt |morethan| 107 toless
high plasticity to| “gq_ 749 clay 6 than 107
silty clay

1. Composition for CH, CL, ML and MHdetermined from grain size and hydrometer analysis.
2. Hydraulic conductivity estimated based on MOE Manual of Guidelines and Policies (1987)

These stratigraphic units are generally consistent with the surficial soil map in the
close proximity to the site.

Laboratory hydrometer testing was performed on representative samples of the
CH, CL, MH and ML soil units to validate in situ field identification and hydraulic
conductivity estimates. The percent composition was easily determined (refer to
Table 1) and hydraulic conductivity was validated. The grain size distribution
curves are provided in Appendix 1.

Test pit locations and corresponding stratigraphy of the main soil types are
summarized on the Test Hole Locations Plan (DWG. PH0145-1 in Appendix 5).
The test pit logs are found in Appendix 1.

Report: PH0145-REP.01 Page 7
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4.2 Bedrock Geology

Published mapping indicates that the study area is underlain by Paleozoic bedrock
of the Oxford Formation. The MOE Water Well Records confirm the presence of
limestone bedrock under the site at depths varying from 6.7 m to 7.8 m. Site
“specific observations indicated that bedrock was not encountered in any of the test
pits put down in the subject area.

The primary water supply aquifer is anticipated to consist of fractured zones in the
Paleozoic bedrock.

Report: PHO145-REP.01 Page 8
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5.0

REGIONAL HYDROGEOLOGY

A total of 76 published MOE Water Well Records for the area immediately
surrounding the site were reviewed. The respective water well records for each
grouping of surrounding wells are summarized in Appendix 2.  Graphical
representation of the statistical analysis performed on the Water Well Records is
also presented in Appendix 2.

5.1 Overburden Analysis

The statistical analysis of the published records indicates that none of the wells had
overburden thicknesses of less than 3 m. Moreover, only 10% of the wells in the
published MOE records were reported to have less than 6.1 m of overburden.

The above data confirms that the thickness of overburden observed in the test pits
put down for the terrain analysis is, indeed, representative of overburden conditions
over the entire site.

5.2 Well Depth

With respect to well depth, the analysis of the published records reveals that all
wells were completed in Paleozoic bedrock formations and well depths vary little in
the immediate surroundings. 84% of the wells in the published MOE records were
completed at depths between 12 m and 43 m; no wells were completed at depths
greater than 43 m. This grouping of well depths suggests the presence of several
fractured regions within the Paleozoic strata.

5.3 Aquifer Depth

All of the surrounding wells were reported to have encountered water at depths
between 6 m and 43 m. Approximately 54% of the surrounding wells encountered
water bearing formations at depths of between 12 m and 18 m. Comparative
analysis against overburden thickness and well depths suggests the broad
presence of water bearing formations at 12 m to 24 m within the Paleozoic bedrock.

Report: PH0145-REP.01 Page 9
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5.4 Well Yield

Published well records indicate that 100% of the surrounding wells have well yields
of more than 3 IGPM and 5% of these wells are reported to have well yields of
more than 50 IGPM.

Comparative analysis of the reported well yields against aquifer depths suggests
that the water bearing formations between 12 m and 24 m are capable of providing
well yields of between 5 IGPM and 30 IGPM: this is considered to be a water
bearing formation with above average yield potential.

55 Free Flowing Artesian Wells

Of the surrounding wells reviewed, only one (1) well were reported to be free
flowing artesian wells.

Report: PHO145-REP.01 Page 10
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6.0 SITE HYDROGEOLOGY

As stated previously, a total of five (5) test wells were constructed throughout the
site (refer to Dwg. No. PH0145-1 in Appendix 35). Construction details for each test
well, based on MOE Water Well Records and site notes, are summarized below in
Table 2. The geodetic elevations of the top of casing for the test wells were
provided from a separate survey conducted in conjunction with other related work.

1 92.05 915 83.88 61 grey limestone, layered
grey limestone, white

2 90.9 90.2 82.28 35 sandstone

3 89.9 89.2 82.19 40 grey limestone, layered

4 86.65 85.9 79.2 49 grey limestone

5 86.3 85.7 77.78 55 grey limestone

A review of Table 2 shows that the hydrogeology of the test wells is generally
consistent with the data presented in Section 5. Furthermore, overall well depths
were generally consistent, having been completed at approximate depths of
between 25 m and 50 m. Reported well yields were consistent with the wells in the
surrounding area.

Using the geodetic elevations of the well casings, test well construction data and
static water levels were used to analyze groundwater flow through the site.

The supply aquifers were intercepted between 28 m and 53 m below the surface of
the ground. The static water levels reported in the test wells indicate piezometric
head pressures on the aquifer of between 25.8 m and 51.3 m (i.e. 35 psi and 69.8
psi). The presence of these significant pressures suggests that the aquifer is being
acted on by two aquitards, thus creating a confined aquifer. By definintion, “a
confined aquifer is an aquifer that is confined between two aquitards.”
(Freeze & Cherry , 1979) The combination of the low permeable overburden

Report: PH0145-REP.01 Page 11
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material and the bedrock above the supply aquifer can, therefore, be considered an
aquitard.

Piezometric head analysis was conducted using the Surfer (v.8) software package.
Dwg. No. PH0145-3 in Appendix 5 clearly iilustrates the general deiineation of
piezometric head across the site as calculated using the software package. The
direction of groundwater flow is generally towards the north by northeast and
reflects the overall topography across the site. Further analysis of PH0145-3
indicates that the piezometric head contours are evenly spaced across the site from
TW1 to TW5 indicating a relatively constant groundwater gradient in the north-
northeast direction.

An overburden aquifer exists below the surface of the ground and is anticipated to
extend downward to the bedrock. The monitoring wells installed at various
locations throughout the site (refer to Drawing No. PH0145-1 for locations) indicate
significant variations in static water level elevations between the overburden aquifer
and the deeper supply aquifer. This information provides further evidence that the
lower aquifer is confined by the overburden and un-jointed bedrock strata above it.

DWG No. PH0145-4 in Appendix 5 is provided to illustrate a cross sectional profile
of the general terrain and geologic conditions that exist across the subject site. The
depths of the wells, aquifer elevations and overburden water levels have also been
visually presented.

Report: PH0145-REP.01 Page 12
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7.0 AQUIFER ANALYSIS

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

71 Evaluation of Water Quantity

Pump test data and analytical plots for the five pump tests conducted are provided
in Appendix 4. Hydraulic properties, including pumping rate, available and
maximum drawdown, transmissivity, and storativity for the water supply aquifer for
each of the test wells are summarized in Table 3 below.

Pumping Rate
(IGPM)

Depth of Well
(Metres Below 30.48 54.86 48.76 36.57 30.48
Existing Grade)
Static Water Level
(Metres Below 1.65 1.98 0.7 1.2 0.71
Existing Grade )
Available
Drawdown (m) 28.83 52.88 48.06 35.37 29.77

26.7 26.7 26.7 24 26.7

Maximum
Drawdown (Metres
Below Existing
Grade)

Available
Drawdown
(Expressed as
Percentage)

Storativity 3.01x10* | 1.16x10* | 55x10" | 3.73x10° | 5.33x10°

Transmissivity '
(m%min)

2.17 2.78 1.58 6.25 1.33

92.5 94.7 96.7 82.3 95.5

1.60x10" | 2.1x10" 1.65x10™ 2.0x10™ 1.31x10™

1.Transmissivity values listed in the table are numerical averages of those values obtained
from all analytical methods used.

For TW2, TW3, TW4 and TWS5, static water levels were recorded in the nearby
monitoring wells to assess any potential for hydraulic response to pumping. Such
response would indicate the presence of a hydraulic connection between the
receiving aquifer and water supply aquifer. The monitoring well responses for each
pump test are included in Appendix 4 with the rest of the pump test data. A static
water level drop of 2 cm and 1cm was recorded in MW7 and MW 8, respectively,
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while pump testing TW4. A static water level drop of 2 cm was recorded in both
MW8 and MW9 while pump testing TW5. However, the static water levels in these
monitoring piezometers did not continue to fall throughout the duration of the pump
test, as observed in the observation well, nor did they recover at the conclusion of
the tests. Furthermore, the individual responses of the monitoring piezometers
could not be accurately modelled as they did not exhibit behaviour consistent with
Neuman or Hantush, the established modelling methods for overburden aquifers
. and leaky aquifers respectively.

Considering that the receiving aquifer is unconfined, the aquifer is subject to
barometric changes. On page 234 of Freeze & Cherry (1979), it states:

«It has also been observed that changes in atmospheric pressure can cause
small fluctuations in the water table in unconfined aquifers. As the air
pressure increases, water tables fall.....Turk (1975) measured diurnal
fluctuations of up to 6 cm in a fine grained aquifer with a shallow water
table.”

The Environment Canada Hourly Data Reports (refer to Appendix 4) for the days
on which the pump tests took place, indicate that the barometric pressure between
June 21, 2005 and June 23, 2005 underwent several significant fluctuations that
could easily account for a 1cm to 2 cm water level change in the monitoring
piezometers.

7.2 Evaluation of Water Quality

7.2.1 TestWell Analysis

The results of the water quality analyses for the groundwater samples collected
from the five test wells during pump testing for health and aesthetic parameters are
presented in Table 4 and Tables 5A & 5B, respectively. Laboratory certificates of
analysis are included in Appendix 3.

7.2.4.1 Health Related Parameters

The water quality in the test wells, with respect to the prescribed health related
objectives of the Ontario Drinking Water Quality Standards (ODWS), is generally
satisfactory, and is considered to be relatively typical for the area. Table 4
summarizes the concentration of health related parameters for each test well at the
three hour and six hour intervals of the pump test.

Turbidity levels above 1 Nephelometric Turbidity Unit (NTU) were encountered at
the end of the pump testing laboratory samples submitted for all of the test wells.

Report: PHO145-REP.01 Page 14
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Field turbidity measurements using a turbidity meter, however, confirm that the
turbidity was below 1 NTU in all test wells at the completion of the pump testing
period, with the exception of TW4. The field turbidity meter malfunctioned during
the first pump test, which occurred at TW4, and had to be replaced. As a result
field turbidity data was not obtained for TW4. Considering the fact that TW4 and
-TW5 share similar water chemistry, the field turbidity is likely to be similar to the
0.11 NTU observed in TWS. ~

The elevated turbidity in the laboratory samples can easily be attributed to
precipitation of soluble iron and manganese through oxidation reactions with free
oxygen introduced during pumping and sample collection. This is particularly valid
considering the concentrations of iron and manganese observed in TW4 and TWS.

Total Coliform (TC) concentrations were present in TW1, TW2, TW4 and TW5
and were observed to fluctuate throughout the pump testing period. Given that the
Heterotrophic Plate Count was significantly low in all of the test wells throughout
the duration of each pump test and, considering the absence of Faecal Coliform
bacteria in each of the samples, it is anticipated that the TC concentrations
observed are the direct result of residual soil and organic material left in the well as
a direct result of insufficient well development prior to the start of the pump tests.
This problem is easily rectified by further well development followed by adequate
shock chlorination.

7.2.1.2 Aesthetic Parameter (Non Health Related)

The water quality of the test wells, with respect to aesthetic parameters of the
ODWS, is generally satisfactory and is considered to be consistent with the
geochemistry of the area and with the supply formation. Tables 5A and 5B below
present a summary of the aesthetic parameter concentrations for the water
samples taken from each test well.

Based on the detailed review of the analytical results for all test wells, the
groundwater is considered to be very hard. Elevated hardness is not a health
related parameter of the ODWS. It is a common issue in much of Eastern Ontario
and, at the observed concentrations, can be easily treated with point of use water
treatment equipment.

Total Dissolved Solids (TDS) concentration reported in the test wells varied
considerably with values ranging from 787 mg/L to 1790 mg/L. All test wells have
TDS concentrations above the ODWO aesthetic objective of 500 mg/L and these
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concentrations must be factored when sizing point of use water treatment
equipment.

Iron (Fe) concentrations were observed to be above the aesthetic objective of 0.3
mg/L in alil test wells at the site. Similarly, manganese (Mn) concentrations were
observed to be above the aesthetic objective of 0.05 mg/L in these same wells. At
the measured concentrations for both iron and manganese, standard point of use
water treatment devices, such as a potassium permanganate (greensand) filter, will
be more than adequate to significantly reduce these concentrations.

Sodium (Na) concentrations in each of the test wells were noted to be generally
elevated with values varying considerably between 39 mg/L and 383 mg/L. The
sodium concentrations in TW1, TW2 and TW3, aithough quite elevated, were
observed to fall by 4%, 27% and 2% respectively over the six hour pump testing
period. Continued well development is expected to further reduce these
concentrations.

Although sodium is not a chemical parameter of interest in Schedule 2 of the
Ontario Regulation 169/03 (Ontario Drinking Water Quality Standards), consistent
with the Technical Support Document for Ontario Drinking Water Quality
Standards, Guidelines and Obijectives, published June 2003 by the MOE,
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.

Hydrogen Sulfide (H2S) concentrations above the aesthetic objective of 0.05 mg/L
were observed in TW4. At the reported concentrations, the signature “rotten egg”
odour of this gas will be noticeable, but not overpowering. As H,S was observed
only in TW4, the presence of this gas in future supply wells is expected to be
uncommon.
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Ottawa North Bay Part of Lot 73 and Part of Lot 74, Registrar's Compiled Plan 902
Ottawa (Osgoode), Ontario

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 the 75 lots as described in the Section 1.0 of this report. The
on-site sewage disposal can be handled with fully raised Class 4 septic
systems, as per Part 8 of the Ontario Building Code, and an adequate water
supply can be obtained with private drilled wells.

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 accumulation of surface water, by ensuring
proper construction of water supply 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
sewage system, whether they are servicing a single lot, or are on neighbouring
lots.

The proposed Lot Development Plan, Dwg. No. PH0145-2, in Appendix 5
shows the proposed lot development plans 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 typical house shown in this drawing covers a
plan area of 120 m? assuming a two-storey 240 m? (2600 ft?) home, with a
garage of 50 m?, and is serviced by a sewage system with the capacity of 3000
L/day. In actuality, the daily sewage flows will likely be significantly lower than
this value.

It is not the intent of the drawing to restrict placement of the home on each lot.
While the 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.
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The required separation distance from a fully raised leaching bed to surface
wateris 18 m.

8.3 Nitrate Impact Assessment

Hydrogeolocial Sensitivity

In accordance with Section 5.0 of the MOE 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.

Given the low permeability and moderate thickness of the overburden, and
considering the time for vertical seepage, the subject property is not
considered hydrogeologically sensitive.

Isolation of Supply Aquifer

As established in Section 6.0 of this report, the supply aquifer is considered to
be a confined aquifer with the overburden material and bedrock acting as an
aquitard. By definition, “..the term aquitard has been coined to describe the
less-permeable beds in a stratigraphic sequence.” (Freeze & Cherry, 1979)
The surficial geology of the site, as detailed in Section 4.1, is predominantly
clay to clayey silt soils with very low hydraulic conductivities. Hydrometer
analysis on representative samples confirms clay contents of 45% to 74% in
these soils: the test well data and published MOE water well records in
surrounding wells confirms that the average overburden thickness in the area is
more than 6 m. Furthermore, Section 6.0 also established that no hydrautlic
connection exists between the water supply aquifer and the receiving aquifer in
the study area.

These factors combine to substantiate the claim that the overburden material is,
in effect, an aquitard directly above the water supply aquifer. Based on these
arguments, the supply aquifer is sufficiently isolated from the overburden
receiving aquifer.
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8.4 Potential Well Interference

During the pump tests, nearby test wells were monitored to determine if there
was any well interference taking place. No appreciable drawdown was
observed in the observation wells during pumping.

The potential for cumulative drawdown was calculated using the Theis equation
and the average of the transmissivities calculated from the pump tests. For the
purpose of the analysis, it was assumed that 85 wells ( 10 more than were
proposed) with an average concentric spacing of 15 metres would pump
continuously, without interruption, at a rate of 2 m’/day. The summary of the
well functions used for the well interference calculations is provided in Appendix
4. The cumulative drawdown curve is provided below.

It can be seen that over a 30 year period (measured at the centre of the study
area), a cumulative drawdown of the order of 0.62 m could occur. In that the
average available drawdown is at least 28.8 m, this would result in an
approximate drawdown of the order of 2.2 % of the available drawdown. As
such it is our opinion that the calculated well interference is considered
acceptable for the proposed development.

Graph of Drawdown vs. Time
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8.5 Sewage System Design

Sewage systems must be designed according to Part 8 of the Ontario Building
Code. The regulations state that 0.9 m of suitable soil above an unacceptable
layer (clay or bedrock) and 0.9 m of suitable soii above the high water table are
required below absorption trenches.

A large 4 bedroom luxury residence may produce up to 3000 L/day of sewage
effluent, although generally, design sewage flows will be less than 2500 L/day.
It is anticipated that most of the leaching beds for the subdivision will be fully
raised above existing grade. As such, a 250 mm thick imported sand mantle
will be required to extend a minimum of 15 m beyond the ends of the
absorption trenches in the direction of horizontal flow.

An imported soil with a percolation time (T) of between 6 and 8 min/cm will be
required for raised tile bed and mantle construction. A length of absorption
trench of 120 metres (i.e. 8 runs of 15 metres) is required for the design
sewage flow of 3000 L/day. Given the configuration of most lots, absorption
trench systems will be sufficient. Some of the lots, however, will require the
installation of a Class 4 filter bed. Based on a daily flow of 3000 L/day, the filter
bed will require a minimum stone area of 40 m?. Due to the low permeability of
the underlying clay soils, a minimum extended contact base of filter media sand
beneath the stone layer of 177 m? is needed. As with the absorption trench
leaching bed, the filter bed will also require a 15 m imported sand mantle.

" The Lot Development Plans illustrate the size of such tile beds. The sewage
system should be placed down gradient of any nearby wells, where feasible.

8.6 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
3 IGPM is recommended for an average residence.

A rotary drill has been proven to provide satisfactory water supply results in the
test wells. Drilling should continue down into the bedrock so that the casing is
seated firmly into the bedrock (i.e. 1.0 m into sound bedrock). The annular
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space between the casing and hole should be cement grouted using a method
permitted by Ontario Regulation 903, as amended.

After allowing the cement to set (24 hours for quick-set cement, 72 hours for
regular cement), drilling should continue at a 150 mm diameter until the
necessary water yield is intercepted. The well should be developed by surging
or pumping until the water is developed to a sand free state. Chlorine shouild
be introduced at the completion of well development in sufficient quantity to
produce a free chlorine residual of 50 mg/L (ppm). The chlorine should be
mixed with the standing water in the casing in such a manner as to ensure
thorough vertical mixing of the chlorine over the entire depth of the well.

The well should be completed with a submersible pump, pitless adaptor and
vermin proof well cap. The casing should project approximately 0.40 m above
the mounded soil around the casing. The grading around the well casing
should be slightly elevated to direct surface runoff away from the well.

All work related to the installation of the pump, pitless adapter and other
pumping equipment is to be completed by a qualified well contractor
possessing a valid Class 4 pump installer’s license.
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9.0 CONCLUSIONS

A terrain analysis and hydrogeological investigation were completed on a
property identified as Part of Lot 73 and Part of Lot 74, Registrar's Compiled
Plan 902, City of Ottawa (Osgoode), Ontario. The current proposed
development calls for 75 residential lots with a typical lot size of 0.5 acres (1.24
hectares). Based on the data presented in the body of this report, the following
conclusions can be drawn:

1.

The terrain consists primarily of poorly draining soils with how hydraulic
conductivity. This overburden material, combined with the underlying
bedrock layers, act as an aquitard that effectively isolates the water
supply aquifer from surface activities.

There is water of sufficient quantity present in the water supply aquifer
beneath the site to support the development. Potential well interference
within the subdivision is anticipated to result in a loss of only 2.2% of the
available drawdown in the wells (i.e. 0.7 m) over a 25 year period.

The quality of the water in the supply aquifer meets all health related
parameters of the ODWS for the parameters tested and all tested
aesthetic related parameters are treatable.

A Class 4 sewage system can be adequately sited on each lot using a
combination of fill based absorption trenches and filter media beds.

In summary, this site is suitable for development as a residential subdivision at
the proposed density. The hydrogeological recommendations of this report, if
followed, will ensure that the development takes place in an effective manner,
with a minimal impact on the environment.
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10.0 RECOMMENDATIONS

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

L

Repert Prepared by: Report Reviewed by:

Wb

TW?2 is located within a proposed road allowance and TW4 and TW5 are
located in proposed leaching bed areas. If development is to proceed in
a similar manner as proposed on DWG. PH0145-2, both of these wells
must be abandoned in strict accordance with Ontario Regulation 903
and abandonment should occur under the direct supervision of a
qualified and licensed Professional Engineer of Ontario.

. Any wells that are not to be used for the purposes of potable water

taking in conjunction with lot development must be abandoned.
Abandonment must be performed in accordance with Ontario Regulation
903.

Wells should be constructed such that the casings are at least 12 m in
length and should extend 1.0 m into sound bedrock, whichever is
greater. The annular space should be grouted with cement using
pressure grouting techniques in accordance with Ontario Regulation
903.

Wells must advance to, and terminate in, the water bearing formations of
the underlying Paleozoic Bedrock.

Fully raised Class 4 leaching beds, can be adequately sited and
constructed on each of the proposed lots based on typical design
assumptions. The use of tertiary treatment systems in this subdivision
will offer greater diversity of house size and location within the lot
boundaries.

Robert A. Passmore, B.Eng.
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28 Concourse Gate, Unit 1, Ottawa, ON K2E 7717

Consulting
Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis
Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO.
PHO145
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 3 JUN 05 TP18/MW
5 SAMPLE Pen. Resist. Blows/0.3m |
SOIL DESCRIPTION 2 DEPTH| ELEV. | & 50 mm Dia. Cone | £
>lw (m) {m) Eg
a o x50 55
— [11] w 1T} _JG N ¥
S| & E|xg|8F O Water Content % | 2§
GlF 2] gl2s o
o 20 40 60 80
GROUND SURFACE 0187.71 et
TOPSOIL
____________________ 0.40 n
Yellow-brown medium Gl 1
SAND ‘
____________________ 0.80
1+86.71
V]
%
]
Stiff, brown-grey SILTY % G| 2
CLAY
2+85.71 ¥
%
%
____________________ 2.50

End of Test Pit

(Water infiltration @ 2.0m
depth)

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

5
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28 Concourse Gate, Unit 1, Ottawa, ON K2E 777

Consulting
Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO.
PHO145
REMARKS
HOLE NO.
BORINGS BY Backhoe pATE 3 JUN 05 TP19
5 SAMPLE E Pen. Resist. Blows/0.3m | ¢
SOIL DESCRIPTION 5 DEPTH| ELEV. | &5 50 mm Dia. Cone | &2
> w (m) {m) 23
< 24 [+ :)D o
AN 32
E| x| E|¥2|Z O Water Content % | 2§
| ElF12]| 3|25 &3
GROUND o 20 40 60 80
SURFACE O“88-OO 14 T T, Tt T .
TOPSOIL
____________________ 0.40
Red- .
ed-brown fine SAND Gl 3
1+87.00
e ___1.18
Stiff, grey SILTY CLAY 2186.00

End of Test Pit

(Water infiltration @ 2.6m
depth)

AN

20 40

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

i1K3
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Hydrogeological Study and Terrain Analysis
Greely Village Centre, Parkway Road

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

DATUM Approximate geodetic FILE NO.
PHO145
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 3 JUN 05 TP20
5 SAMPLE pEPTH | ELEV Pen. Resist. Blows/0.3m -
SOIL DESCRIPTION 7 EPTH\ ELEV. | g 50 mm Dia. Cone | £2
> {m) {m) 2o
« e | |40 E2
= T I T w| g 9%
gl x| E|x3 g“‘ O Water Content % | 2§
5172 8|28 "o
o 20 40 60 80
GROUND SURFACE 0488.51 -+ttt

TOPSOIL
____________________ 0.30 o
Red-brown fine SAND |l gl 4
- 1+87.51
oo __--_-120L
GLACIAL TILL: Compact to el GO
dense, grey silty sand with RN
gra\ﬁl, cobbles and ananal”
oulde Sata”
* ] G| 6
____________________ 2.00}%"" 2186.51

End of Test Pit

(Water infiltration @ 1.5m
depth)

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

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

Consulting
Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO
PHO145
REMARKS P
BORINGS BY Backhoe DATE 3 JUN 05 TP21/MW|
5 SAMPLE v Pen. Resist. Blows/0.3m | ¢
SOIL DESCRIPTION o DEPTH| ELEV. @ 50 mm Dia. Cone | £
a x &g (m} (m) £2
= 6+
SR | 8| B 28 NG
| > | E |YO|S O Water Content % o5
SlF 121 8|26 &0
GROUND SURFACE x| < olss 26 20 40 60 80
TOPSOIL | 0.20 '
%
Stiff, grey-brown SILTY 9
CLAY G| 7
1+87.26
222140
G| 8
2+86.26
Grey SILT
____________________ 3.00 1
 Grey SICTY CLAY 3101 378828
End of TestPit-
(Water infiltration @ 1.1m
depth)
T30 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded

6
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Greely Village Centre, Parkway Road

28 Conc Gate, Unit 1, y :
ourse Gate, Unit 1, Ottawa, ON K2E 777 Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO.
PHO145
REMARKS
HOLE NO.
BORINGS BY Backhoe pATE 3 JUN 05 TP22
5 SANMPLE L Pen. Resist. Blows/0.3m -
SOIL DESCRIPTION 2 DEPTH| ELEV. | g 50 mm Dia. Cone | £%
> {m) (m]) gs
T a4 x50 o5
g 2%
g 5| E|™5lE O Water Content % | 25
- 50712 8|26 =8
GROUND - x 20 40 60 80
SU‘RFACE 0187.34 e
TOPSOIL
___________________ 0.30 -
Dense, yellow-brown T
SILTY SAND with cobbles T G °
1 1186.34
222222130
GLACIAL TILL: Dense, grey ::::: 2185.34
silty sand with gravel, Saal G 10
cobbles altala
___________________ 3.00[x. 1
End of Test Pit 3784.34
(TP dry upon completion)
20 20 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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Consulting
Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic
REMARKS

BORINGS BY Backhoe

pATE 3 JUN 0B

FILE NO.

PHO145

HOLE NO.

TP23

Pen. Resist. Blows/0.3m

5 SAMPLE 1! ELEV =
SOIL DESCRIPTION = - DEPTH| Eey'| @ 50mmDia. Cone |83
« o | x|Ya| ' Ez
TR | 8| 2|28 o | B2
¢ | > | £ [Yalg O Water Content % | 25
Bl 12| 8|26 ©
GROUND SURFACE x| = olss.89 20 40 60 80
TOPSOIL
____________________ 0.28 -
Yellow-brown medium to
coarse SAND G| 11
1+85.89
¥
e - 2140 i
2+84.89
Dense, grey SILT
3-+-83.89
____________________ 3.20
End of Test Pit
(Water infiltration @ 1.3m
depth)

20 40

60 80 100
Shear Strength (kPa)

A Undisturbed A Remoulded
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Consuiting
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SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO.
PHO145
REMARKS OLENG
BORINGS BY Backhoe pDATE 3 JUN 05 P24
5 SAMPLE DEPTH| ELEV Pen. Resist. Blows/0.3m =
SOIL DESCRIPTION = PTH| ELEY. | ¢ 50 mm Dia. Cone | ££
> 1w !m) tm) £S5
T e e 50 =]
AR RN 32
el > | E |¥B|S O Water Content % | 25
5l T2 825 °
GROUND SURFACE @| = olss 15 20 40 60 80
TOPSOIL
____________________ 0.28 -
Red-brown medium SAND G| 13
e mme—— - 0.60
1+85.15
Brown-grey SILTY CLAY 4
G|14
2+84.15
____________________ 2.30

End of Test Pit

(Weter infiltration @
1.30m depth)

-20. ‘40‘ -60‘ .80A .100
Shear Strength (kPa)

A Undisturbed A Remoulded
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SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis
Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO
PHO145
REMARKS HOLE N
BORINGS BY Backhoe DATE 3 JUN 05 TP25
= SAMPLE Pen. Resist. Blows/0.3m | ¢
SOIL DESCRIPTION = DEPTH) ELEY. | ¢ 50 mm Dia. Cone | $2
>l (m) {m) 2s
Elw| kG| G238 S
S| | E |3 g‘r O Water Content % | 25
G172 825 o
GROUND SURFACE x) = oles.25 20 40 60 80
TOPSOIL
____________________ 0.30
7
o
7 1185.25
Brown SILTY CLAY %
V]
2
v
2
- grey by 1.8m depth 1/
2+84.25
77
____________________ 2.40

End of Test Pit

(Water infiltration @ 1.7m
depth)

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

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO.
PHO145
REMARKS HOLE NG
BORINGS BY Backhoe DATE 3 JUN 05 TP26
5 SAMPLE Vv Pen. Resist. Blows/0.3m | <
SOIL DESCRIPTION = DEPTH| ELEV. | & §0 mm Dia. Cone | £
a % &|Wg (m) m) E2
: T
R | BB 28 8@
| > | £ |YQ|E O Water Content % | 2§
5171 2| 3|26 *0
GROUND SURFACE | < o0185.90 20 40 60 80
TOPSOIL
____________________ 0.50
1+84.90
Brown SILT
2-+83.90
¥
- grey by 2.9m depth B
G 1 5 3—'82.90
____________________ 3.20] 1]
GLACIAL TILL: Grey clayey ae
sandy silt with gravel, el G116
cobbles and boulders atala
____________________ 3.80[*.m
End of Test Pit
(Water infiltration @ 2.8m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded
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Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic
REMARKS

BORINGS BY Backhoe

SOIL DESCRIPTION

GROUND SURFACE

"STRATA PLOT

End of Test Pit

(Water infiltration @ 2.4m depth)

TOPSOIL
___________________ 0.30
Red-brown fine SAND )
____________________ 0.60(
Brown SILT
- grey by 2.6m depth
4.60

FILE NO
PHO145
HOLE NO.
pATE 3 JUN 05 TP27
SAMPLE v Pen. Resist. Blows/0.3m =
DEPTH| ELEV. @ 50 mm Dia. Cone 85
> 1w (m) (m) , eg
'3 el 350 5
w | W u|—oc o4
& | € |x3|8” O Water Content % | 2§
=12 8|28 "
x| = 20 40 60 80
0""85-57 Ty PO Tt I I
1+84.57
2+83.57
3+82.57
4+81.57
Azo' ‘40‘ 60. 80. '100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

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

Consulting
Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic FILE NO
PHO145
REMARKS OLE NO
BORINGS BY Backhoe paTE 3 JUN 05 TP28/MW
5 SAMPLE Pen. Resist. Blows/0.3m | ¢
SOIL DESCRIPTION 5 DEPTH| ELEV. @ 50 mm Dia. Cone %‘8
>l w {m) (m) 29
« x x|3a 55
= | w (] s N®
1L | E|~3 g"‘ O Water Content % | 2§
ElF1 2] 825 =S
GROUND SURFA o 20 40 60 80
FACE 0+85.72 ——t
TOPSOIL
____________________ 0.28
Red-brown medium SAND G| 17
1+84.72
e __.__---120 b4
Grey-brown SILT G| 18
- grey by 1.8m depth
2+83.72
3+82.72
____________________ 3.60
G SILT
Grey SILTY CLAY . 3.80
End of Test Pit
(Water infiltration @ 1.2m
depth)
20 40 60 A80. 100
Shear Strength (kPa)
A Undisturbed A Remoulded

7




p ate Yso ng You p Consulting SOIL PROFILE & TEST DATA
Engineers | Hydrogeological Study and Terrain Analysis
28 Concourse Gate, Unit 1, Ottawa, ON K2E 777 Greely Village Centre, P:arkway Road
Ottawa (Greely), Ontario
DATUM Approximate geodetic FILE NO.
PHO145
REMARKS
HOLE NO.
BORINGS BY Backhoe DATE 3 JUN 05 TP29/MW8
5 SAMPLE Pen. Resist. Blows/0.3m | <
SOIL DESCRIPTION o DEPTH| ELEV. | & 50 mm Dia. Cone | £
> {m) {m) 20
e o x| Yo E2
S 8| @ e 28 Q%
e > | E [Va|S O Water Content % | .25
511 2| 8|25 =3
GROUND SURFACE @©|= olsa 55 20 40 60 80
TOPSOIL
____________________ 0.32 "
G| 19 1+83.55
Grey-brown SILT '
hvd
- grey by 1.7m depth B
2+82.55
G| 20
3+81.55
____________________ 3.50
End of Test Pit
(Water infiltration @ 1.5m
depth)
20 40 60 80 100
Shear Strength (kPa)
A Undisturbed A Remoulded




patersongroup

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

Consulting
Engineers

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis

Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic
REMARKS

BORINGS BY Backhoe

SOiL DESCRIPTION

STRATA PLOT

GROUND SURFACE

FILE NO.
PHO145
HOLE NO.
DATE 3 JUN 05 TP30/MW
SAMPLE LEV Pen. Resist. Blows/0.3m | _ g
DEPTH| ELEV. @ 50 mm Dia. Cone 25
> w {m) {m) 23
o A T= 2
w ] u|3c S5
S| 2 x5 g‘” O Water Content % Qo5
=12 gl2s =3
x| = 20 40 60 80
0+85.62 O T o

TOPSOIL 0.20

Grey;brown SILT

- grey by 1.4m depth

End of Test Pit

{Water infiltration @ 2.4m
depth)

1+84.62

2+83.62

3+82.62

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

9




patersongroup g

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

SOIL PROFILE & TEST DATA

Hydrogeological Study and Terrain Analysis
Greely Village Centre, Parkway Road
Ottawa (Greely), Ontario

DATUM Approximate geodetic

FILE NO.

PHO145

HOLE NO.

TP31

REMARKS
BORINGS BY Backhoe pATE 3 JUN 05
5 SAMPLE
SOIL DESCRIPTION o DEPTH| ELEV.
> (m) {m)
« 1% x| 8o
[ 43 ol i _JG
c |l | al|e2lgEx
[0’ o = [} =
[ - 2 Q C
GROUND SURFACE @ =| g|=°
0+85.65
TOPSOIL
____________________ 0.30 *
Red-brown fine SAND G| 21
___________________ 0.60]
7 1184.65
%
¢
Brown-grey SILTY CLAY
g G|22 2183.65
%
%
%
/ 3182.65
____________________ 3.3044
End of Test Pit
(Water infiltration @ 1.8m
depth)

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

O Water Content %

Piezometer
Construction

20 40 60 80

1K)

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




4 HYDROMETER | U.S. SIEVE NUMBERS | U.S. SIEVE OPENING IN INCHES
200 100 50 30 16 8 4 g3gl/2341 152 3 4 ¢
LR T T

90

™

80

R
B /
Y40 4
W ),
i i
I
G
HSO /
. Y
20 |-~
10
0
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - - GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen Identification Classification MC%| LL PL Pi Cc Cu
® TP21/MW6 G7 INORGANIC SILT to CLAYEY SILT (ML)
Specimen Identification D100 D60 D30 D10 %Gravel| %Sand % Silt %Clay
® TP21/MW6 G7 4.75 0.02 0.005 0.0 3.7
CLIENT Sunset Lakes Development Corp. FILE NO. PHO145
PROJECT Hydrogeological Study and Terrain Analysis - DATE 3 JUN 05

Greely Village Centre, Parkway Road

patersongroup gz GRAIN SIZE
\38 Concourse Gate, Unit 1, Ottawa, Ontario K2E 7T7 DlST RIBUT'ON )




( HYDROMETER | U.S. SIEVE NUMBERS | U.S. SIEVE OPENING IN INCHES )
200 100 50 30 16 8 : 3812341 152 34 6
T T

MR T T
90 AL

80 /
P
E F
R?O g
£ o
N
T80 1‘

/

F /

|
N /
E50
R
B
Y

40
W "4
E

I
G30
H
T

20

10

0

0.001 0.01 0.1 1 10 100

GRAIN SIZE IN MILLIMETERS
SILT OR CLAY - SAND - - GRAVEL COBBLES
fine | medium [coarse] fine | coarse
Specimen ldentification Classification MC%| LL PL Pl Cc | Cu
e TP24 G14 SILTY CLAY (CL)
3

Specimen identification D100 De0 D30 D10 %Gravel| %Sand | %Silt %Clay
® TP24 G14 4.75 0.00 0.0 5.5

CLIENT Sunset Lakes Development Corp. FILE NO. PHO145

PROJECT Hydregeclegical Study and Terrain Analysis - DATE 3JUNOS

Greely Village Centre, Parkway Road

patersongroup g GRAIN SIZE
GS Concourse Gate, Unit 1, Ottawa, Ontario K2E 7T7 DISTRIBUTION )




( HYDROMETER | U.S. SIEVE NUMBERS |  U.S. SIEVE OPENING IN INCHES )
200 100 50 30 16 8 4 1244 1 2 4
100 T S 8 : 3/8.3/!41 1;5 ? els
A :
% [ﬁ
80 /
: !
r70
¢ /
N
T60
F
I
N
E50
R
B
Ya0
E /
i /
G30 /
H
i A
” 4
zo_e/
10
0
0.001 0.01 0.1 1 10 100
GRAIN SIZE IN MILLIMETERS
SILT OR CLAY . SAND_ __GRAVEL COBBLES
fine | medium |coarse] fine | coarse
Specimen ldentification Classification MC%| LL PL Pl Cc Cu
e TP28/MW7 G18 CLAYEY SILT to SILTY CLAY (MH)
Specimen ldentification | D100 D60 D30 D10 %Gravel| %Sand | %§Siit %Clay
& TP28/MW7 G18 0.25 0.01 0.003 0.0 0.3

CLIENT Sunset Lakes Development Corp.

PROJECT Hydrogeological Study and Terrain Analysis -

Greely Village Centre, Parkway Road

FILE NO. PHO145
DATE 3 JUN 05

patersongroup s

GB Concourse Gate, Unit 1, Ottawa, Ontario K2E 7T7

GRAIN SIZE
DISTRIBUTION |




HYDROMETER

U.S. SIEVE NUMBERS
200 100 50 30 16 8

| U.S. SIEVE OPENING IN INCHES \

100

1 et ‘

4 312341 152 34 6
. l | 1 I ]

90

20

10

10 100

0
0.001

0.01

0.1 1
GRAIN SIZE IN MILLIMETERS

SILT OR CLAY

SAND

GRAVEL

fine | medium |coarse] fine | coarse

COBBLES

Specimen ldentification

Classification

MC%| LL PL Pl Cc | Cu

o TP31 G22 SILTY CLAY (CH)
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand | %Silt %Ciay
® TP31 G22 $.50 0.01 0.001 0.3 10.0
CLIENT Sunset Lakes Development Corp. FILE NO. PHO145
PROJECT Hydrogeclegical Study and Terrain Analysis - DATE 3 JUN OB

Greely Village Centre, Parkway Road

patersongroup

\?8 Concourse Gate, Unit 1, Ottawa, Ontario K2E 717

GRAIN SIZE
DISTRIBUTION




APPENDIX 2
WATER WELL RECORDS

1. Water Well Records for Test Wells

2. MOE Published Water Well Records for Surrounding
Wells

3. Graphical Presentation of Statistical Analysis of
Regional Hydrogeology
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be directed to the Water Well M
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Questions regarding completing this application can

All metre measuremants shall be reported to 1/10* of a metre.

anagement Coordinator at 416- 235-6203.
Minlstry Use Only

Please print clearly in blue or black ink only.

" Well Owner's Information and Lacation of Well Informatlon MUN 1

[ T Jeon! [TTTT T ol ][]

First Nama Last Name

ame, RF,Lag Concession)

ID’MQ‘:/’:\‘A/QALL IT d | Tpleot bef (neiud de)
Cauniy/DistrictMunicipality shlpl ownMilidge g ‘0? 2“"" 2| )"0 s Bres code
Lcadute sy i s [005385-1)70
Address of Wziocahon(cou ty/District/Municipality) / Township me Lot | Concession
ap Cd oy % g peiykd
RA#Strs mbérlName . City. o NMillage t P?/Conganmnnvstockfr ract elc.
GPSR dind N Unit M a/M Jll A/A'Md f O m E )
eading Norihmg nit Make/Modal lode 0 eration: [} Undifferentistad Averaged
[8;3] th%l MLGZM 164 -2 I‘lé (9097 /5% ‘ A 1] Differentisted, spedlty
Log of Overburden and Bedrock Materials (see Instructions)
Genaral Colour Most common materisi Other Materisls General Description -‘—;—"r&‘—g——-—ﬂ%;’-—'iL
b'?""""\ il N 60'4-(?('0‘-“' #Mo’ o ﬁ?&/
Aotad G At M 2001762
‘QAWQL /%MLS#LV.VL_, /a:lqn st éj- 2048
/i 7
4
Hole Dismaeter Construction Racord Test of Well Yield
Depth  Metres | Diamater ||, 40 Wall Depth Metres Pumping test method ]  Draw Down Recovery
From o [Contimeb diam Materlal thick . Time|Water Level| Time |Water Lavel
cantmetes cantimatros From To min | Metres | min | Metres
O ? 1Y afl. J—} - ‘ Pump intake sat at - [Static,
0'{7 - asing (malm.s) Lavel
714, 3 15557 [E:Stodt [ Fibreglass Z,‘:;:PI"‘P ;afﬂ' 1 1
= itres/min
- {_Pasiic[JConcrete
Water Record /555 | Feonantmed e ? 7. 0,60 7./44 | [Cuaton of pumping | 3 2
mr Found .
/ Kind of Watar Dsmgl Damgm" = hra #I imin
%&l gnem [ suipnur DjPastc [ Concrets o;n;l'rv:;b:s evelend | 3 3
Gas Salty [ Minersls [Josivanized metrest
CJotner: 5 Recommendsd pump | 4 a4
................ tasl .
L_Im [ZFesn 0] Suiprur et ClFbeaess | "% Shatlow [ JDess
(cas  [Dsaly [JMinerals [JPlastc [ Gonorets Recommendad pump | 5 5
Cber —————| Dt e
! m [JFresh []Sulphur Scrasn Recommandad pump | 10 10
Gos DSty C]Minorals| | Gusicn [ yqmm [yruregess| st o A iteymin) | 15 15
Cthett dism . . Hhowing give rata - 1 20 20
Altar test of well yisld, water was igP\aan\: L]Conuale (litres/min} 29 25
[ Ctear and sedirnent fres ;L JGahanized T pumping dacoRt | 30 30
(Jother. spacfy No Casing or Screen ued. give reason. 0 0
Chiorinated gl ves  (Jno iopen hote ' ' l . 50 50
gre O rire |Jo-vy 60 50

///Comractor'sCopyD Ministry's Copy L] Well ©wner's Copy L]

Plugging and Sealing Racord E Annular space ] Abandonment Location of Well
[ Tepth st al - MBEES [y tororial Volume Flaced i i%
oo 5 and type (bentonite slury, nest cement sluary) etc. {cubic metres) mgf'n‘; g:t:;« mv.dmaﬂms of well from road, lot line, and buliding.
0 19 (L Amnarn T M S 1A aﬂc/ ’ //
VA
‘ e
Method of Construction k) 0/‘"“/{/
] Csbia Too! el Rotary (aur) [} Dlamond [ pigging / ‘
(] Rotary (cor n Dairp 1 (3 Jetting [ other
] Rotary {revarsa) Dlsoring ] oriving 3(\9’
Water Use
Oomesiic P} industrisl [J Pubtic Supply Otner
Steck (] Commmrciat [J Not used o
"] trrigation [JMunicipal [[] Gooling & air conditioning ‘Audit No. - Dste Well Complded
Final tatus of Woll z 21758 5" p{'f [ 2
Water Supply  [] Recharge weil O unfinished [ Abandoned, {Other)| [ Was the well owner's imformation | Date Deliversd
Obsarvation well [] Abandoned, insufficient supply ] Dewatering peckage dofiversd? [ _]Yes friNo W ]0\’ I 2 ')
Test Hols {] Abandaned. poor quallty ] Replacement well
Wall Contractor/Technician Information Ministry Use Only
&aﬂ Well Cunh‘actor Well Contractor's Licance No. Data Saurce Contractor
e /g o L ’Q 4\,@0":’ ¥y ‘7‘
Bus nc,ia MO (wev‘ wber cl 7 Dale Receved  yvyy MM oo |D8ie Of INspeciion  yvve  mm 00
- A % __ L1 L1
artfe of well T iany{laat name, first Well Techniclan's Ucence No, Remarks Waell Record Number
5 wPies /e
Signatile of T 7 Date Submitied
O 1 ¢ 12
05068 g, 112
(08/03) Cette formule est disponible en frangais
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= Al Sections must be completed in full to avoid delays in processing.
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Further instructions and explanations are available on the back of this form.
e Water Well Management Coordinator at 416-238-6203.
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Well Owner's information and Locatlon of Well Information

) < Questions regarding completing this application can be directed to th
-
.

Muia'i[ ]_L_Joou! 771

Ministry Usa Only

T T e 1

ﬁ“$}¢ la fe

County/DistrictNupicipality

Malling Address (Stregt Num|

Last Name . [
Township/Gity/Town/Villa

hone Number (inciude area code)

=5 61340~ 1)00

IName, RR,Lc\,C:-r:?’ion)
a Rn
|
|

_Ceapfpden ﬁﬁ.ujf/ Jat ,

ress of Wil Location (County/District/Municipality) Aownshl ot Cancession

T Capida el o s e o=l "

RR#/Strest Number/Name CitylTawg/Vitlags T Sita/Compartment/Block/Tract etc.

SN - A /?ijv \Plary 702
GPS Readin RAD — Zone  Eastng =" Northing U MakeiModel | Mofe of Oparation: [ ] Ur 3§ ) Avareged
leal 1109 lsded A ES0VA260 Moresla d AL [ Dfsrtites, specty —

Log of Overburden and Bedrock Matarials (see instructions)

General Colour;  Most common material Other Materlals i General Description ‘j;rz‘hm M.rs;‘""
bRow | J-rl) boaledrn Howrf Q.22

%_{z[m_ St A /Aol D71 3657
Lt *_q,zv Lation /;7‘/‘44/9/ 3487 Y023

7

Name ql}‘lell Conlractor

Sjles A u R : IR

Hola Diamaetar Construction Record Test of Well Yield
Depth Metres Diafr\exer Inside Wall Depth Matras Pumping test method | Draw Dawn Recovery
From To  [Centimetrsal| diam Materal thickness T TimaWater Lavel| Time|Water Level
cont centimetres From To min | Metres | min | Metras
@) Z} b J./,Q, 3 rover : | Bump intake et at - {Satic)
A%
f/.;/ $. 54 64 17573 / D13twel { JFibreglass - 1 gr‘“:“;;:g rate - Le:el 1
; i pul
b— ¢ [CiPsastic [JConcrsta 0 ” i (lltres'mm) §
Water Record ] [Jcalvenizad . ‘1‘9 'U‘ 6 ?: /,7, Dursfion of pumping 2 2
Water found 0’ Q i
a1 Mawas 7 Kind of Water CiSteal [ JFibrogiass s + on -
B3 j'm @ Fresh [JSuiphur [JPtastis[] Concrate Fo woter teveland | 3 ]
" of pumping
Oocas  Osaty [JMinerats [1Gatvanized metres
k .D. (.)th.. r." S T f—] Stasl Dﬂbm tans F;ggommended = 4
I_Jdm [JFreen JSuiphur - v ["1Shallow [} Desg)
Clces O say  __iminerais TPlastic|_|Conerete ! Recommended pump | & 5
:_‘} (?if\?r:. B i Gatvsnized i depth.  metres
Jm [JFresh []Sulphur Screen Recommended pump | 40 10
Gas Cj Salty D Minerals] | Outsid . rate, .
= Oer 99 |1 y5tael [Pbregiass!  Siot No.  eregimin) 15 15
| LT || diam Prastic] iC - Wigwing give r&@ - | 20 20
ARtor test of well yleld, water was [Jprastic|_jconcrete -~ (itros/min) 25 %
T} Clear and sediment free | Joeivenized i pumping diacantin-
. usd qﬁla 193359N, 20 30
U Other, spacify - No Cesing or Screen ) ) 40 40
. . . 50
Chiorinated (Y Yes [ INo W} Open hole 9‘}# I 50
59 §6 80 80
Plugg!ng and Saaling Record 8] Annufar spacs (] Abandonmant Location of Well
_2%_2'*‘ Bat at- MTEM Materlal and type (bentonite siurry, neat cement siumy) efc. | /olume Placed In diagram below show distances of wel from road, lot line, snd building.
fom, q o}f ﬂ {cubic melres) Indicate north by arrow.
0 ! Cafw\,xgj PP //) .bt‘»&(‘
L (4
- / Y/ f\)\ ﬂk
! q° Wﬂ
- Maothod of Construction .
(] Cabls Tool F)Ratary {slr) [} diamand [ Digglag
(] Rotary (conventionet) [7) Air percussion [ Jetting [ other
(] Rotary {reversa) Dsoring [ onving
Water Use )
Domestic [Jindustrial {3 Public Supply O other
y :ihxl; jl\c:;mmmii\l ] Not usad
rrigation nicipal Cooling & sif conditioning Audit No. P Dale Well Complsted
Final Status of well z 2 1 7 6 O Y*B’{-lg"; UBFD'
7] Waler Supply (] Recharge wall [ unfinished [J Abandoned, (Cther)| [Was the well owner's information. |08te Delvered  vyy  mMm DD
(] Ouservationwal () Abendaned, Insufficlent supply (] Dewstering - package delivered?  [J¥es g Jro 05 19Y L
7] Test Hole [} Abandoned, poor quality 7] Replacement well
Well Contractor/Techniclan Information Minlstry Use Only
Well Contraclor's Licance No. Dats Source Contractor

Businéss Address (st . ber, cf )
S e —

Date Rocaved  vyyv  mm oo |Dale ol in3pecton ywvy  wwi 0D

Namae of Wall Yec_hnlciaﬂfasi Aame, first nama} Weli Technician’s Licence No, Remarks ‘Well Record Number
SiTa w@rm S R S——
Do gl a5 1oy |2

< D506E (09/03) ‘

Contractor's Copy[[} Ministry's Copy [] Well Owner's Copy (] Cette formuie est dispcnible en frangais
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Questions regarding completing this application can be diracted to the Watar Well Management Goordinator at 416-235-6203.

.
D « Al matre measurements shall be reported to 1/10™ of a matre.
« Please print clearly in biue or black ink only.

Well Owner's Information and Location of Well Information

T

Ministry Usa Only
! SCON | | |

—
PojLot I

ss (Street Number!|

rship/City/T own/Village P

First Name ‘)LM 2 /ite_____ lLaslN?m _L(/O Mﬁwwe%g "
unjcipatity %iow vince

Gountyloiigﬁcudiﬂi
(e

7T :
Of o g~ | Ontarie

zma, RR Lot:Ccncess?n)f

Postal Coda iTelephor\ mber (include araa c0de)
el

flye L1653 0-// 90

Adutess af 4ﬂLocatioansmcvuunicipamy) #Township Lot TConcesslon

__ CCk . Oty St e 193214 L2 -

RE®Sreet NumberiNama ! ’rn?-ml\/luegi_ i SiaiCompartment/Block/Tratt etc.

S : ﬁrWd a9 5

GPSReading § NAD  Zone  Esstin Towis | Upit Make/Model | Mode Operatioh: [ ] Undi 159 T Avaraged
I3l '[8l pesT Ao £ sl 4.1 M"”/f’/lm. i e [ Differentatad, specty

" Tog of Overburden and Bedrock Mzterlals (see instructions)

Gonoral Colour|  Mast common materlsl Other Matsrials General Description }f——%‘l‘-"— Metres
6 A aom i / I [ P é 13
S gl acff o,,/ a./3 ot

N.ol | 9¢26

] WAV
%—MM— - |

74
Hola Diameter Construction Record Tast of Wall Yield
Depth Matros Dia.meter Inside ) wall Depth Metres Pumging test method | Draw Down _ Recovery
From To  |Centmatrss diam Material thickness T"Y\ewNmaf Level| Tima |Water Level
() Z 53 0‘2 / 93 centimetres From l To min| Metres | min| Metres
. 5 f Fump intake sat at - |Static
GArTVANTa e
: - 7 13teal [ Fibregiass (P"um:;n? r)a‘e . 1 1
tres/min
o’ Plastic[ | Concrete 7L [4]
Water Racord 55 {/ _f—D_I_GgNgngd 0 Sﬂ g ’ 0'{ 5 Duration of pumping | 2 2
ter " = .
Ml @es / Kind of Waler [ Stast [ Fibroglass o hes +—-. i)
Y P R — Prarare. Final water level end | g 3
mﬁ Fresh DSulphur mekaconmls of pumping
Gas  (JSaty [ JMinersl [ |oawvenized eres
[JOther: - ——— - Recommendad pump | 4 4
‘L im Cirresn "0 suiphur [ [Steel [JFbreplass P Shatiow [ Desp
Dcas  [lsaty [Ominerass | 1Plssic ] Concrete Hocommendsd pump | 5 5
jothen et e e {TIswanizad : depth. metres
b__‘ m Frosh t'_;]éul.pn.ur Screan Tficommwded pomp | 10 0
Gas Saly ) Minerals} | Ouside |-~ — rate. ) '
= iSteel 3 . litres/min) 15
= otner: NI S [ CFbrodase, St T ioring ghve o5 20 2
[Afer tost of well yield, water was A Paste _jConorte = = (Reres/min) 25 25
(T clear and sediment free ([JJosivenizad Wﬁ?ﬁmﬁn- 30 30
. "~ ed, give rasson.
{: Other, spocity No Caslng or Screen et 40 40
Chiorinated T v: No [#0pen hole l L ‘ 50 50
@vee T 553 va §né 50 )

Plugging and Sealing Record ] Annular space 7 Abandonment

Locatlon of Wall

Volurne Flaced
(cublc metrag)

Comnn” /}»%474”_7_40,5_%(,

D anmmuse'! - Melres_lyssterial and type (Dentonits shurty, neal comant siurry) sic.

0 %53

Meathod of Construction

I diagram balow show distances of well from road, lotling, and building.

indlcste north by arow. ,‘\pﬁ

~
"

A

}Wa» Co:'\trador's Licence No.
)

Na&w}vfxor{aamﬁouﬁ .

¥
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APPENDIX 3
LABORATORY TEST DATA

1. Reports of Analysis For Water Samples Collected
During Pump Testing

2. Reports of Analysis For Water Samples Collected
During Extended Well Development
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APPENDIX 4
AQUIFER ANALYSIS DATA

. Pump Test Data & Aquifer Analysis Curves for Test

Wells
. Cumulative Drawdown Curve for Potential Well

Interference
. Environment Canada Hourly Data Reports for June 21

to June 23, 2005



Paterson Group Ltd. Pumping test analysis Date: 25.07.2005 | none, Page 1
1-28 Concourse Gate Time-Drawdown plot Prorect Sunset Lakes
Nepean, ON K2E 777 with discharge Ject su
Evaluated by: RAP
Pumping Test No. 1 Test conducted on: June 23, 2005
TW1 '

Discharge 1.44 I/s

[
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o Test Well No. TW1 o Observation Well 1 ( » Observation Well 2




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 25.07.2005 | none, Page 2

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TWH1

Test Well No. TW1

Discharge 1.44 I/s

Distance from the pumping well 0.100 m

Static water level: 1.650 m below datum

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

1 0.00 1.650 0.000

2 0.50 1.920 0.270

3 1.00 1.970 0.320

4 1.50 2.010 0.360

5 2.00 2.020 0.370

6 3.00 2.050 0.400

7 4.00 2.060 0.410

8 5.00 2.080 0.430

9 7.00 2.080 0.430
10 10.00 2.090 0.440
11 15.00 2.090 0.440
12 30.00 2.110 0.460
13 60.00 2.130 0.480
14 90.00 2.140 0.490
15 120.00 2.150 0.500
16 150.00 2.160 0.510
17 180.00 2170 0.520
18 210.00 2.170 0.520
19 240.00 2170 0.520 '
20 270.00 2170 0.520
21 300.00 2170 0.520
22 330.00 2170 0.520
23 360.00 2170 0.520
24 360.50 1.850 0.200
25 361.00 1.800 0.150
26 361.50 1.800 0.150
27 362.00 1.780 0.130
28 363.00 1.780 0.130
29 365.00 1.760 0.110
30 370.00 1.750 0.100
31 375.00 1.730 0.080
32 390.00 1.710 0.060
33 420.00 1.680 0.030




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 25.07.2005 |none, Page 3

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TWA1

Constant rate pump test

Discharge 1.44 I/s

Pumping test duration Discharge
[min] [Vs]
1 0.00 1.68
2 10.00 1.68
3 300.00 1.68
4 360.00 1.68
5 360.10 0.00
6 420.00 0.00




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 25.07.2005 |none, Page 4

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TW1

Observation Well 1 (TW2)

Discharge 1.44 l/s

Distance from the pumping weli 100.000 m

Static water level: 1.650 m below datum

Pumping test duration Water level Drawdown
[min] m] [m]
1 0.00 1.650 0.000
2 35.00 1.700 0.050
3 73.00 1.730 0.080
4 133.00 1.770 0.120
5 189.00 1.780 0.130
6 246.00 1.780 0.130
7 304.00 1.790 0.140
8 344.00 1.790 0.140
9 379.00 1.750 0.100
10 408.00 1.730 0.080




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 7T7

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 25.07.2005 |none, Page 5

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TWA1

Observation Well 2 (TW3)

Discharge 1.44 /s

Distance from the pumping well 175.000 m

Static water level: 0.360 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.360 0.000
2 38.00 0.400 0.040
3 69.00 0.420 0.060
4 130.00 0.470 0.110
5 187.00 0.480 0.120
6 248.00 0.480 0.120
7 306.00 0.490 0.130
8 346.00 0.490 0.130
9 383.00 0.450 0.090




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 7T7

Pumping test analysis
Theis analysis method
Confined aquifer

Date: 25.07.2005 | none, Page 6

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TW1

Discharge 1.44 I/s
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Paterson Group Ltd. Pump;ng test analysis Date: 25.07.2005 none, Page 7
1-28 Concourse Gate Time-Drawdown-method after Proiect: S t Lak
Nepean, ON K2E 717 COOPER & JACOB roject: Sunset Lakes

Confined aquifer

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TWi1

Discharge 1.44 I/s
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o Test Well No. TW1 o Observation Well 1 (

Transmissivity [m*min]: 2.05 x 10"

Storativity: 1.61 x 1073
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 7T7

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined aquifer

Date: 25.07.2005 | none, Page 8

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 23, 2005

TW1

Discharge 1.44 I/s

Pumping test duration: 360.00 min

10*

T
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o Test Well No. TW1
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 25.07.2005 |none, Page 9

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 27, 2005

TW2

Discharge 1.40 /s

400
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 25.07.2005 | none, Page 10

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 27, 2005

TW2

Constant Rate Pump Test

Discharge 1.40 Vs

Pumping test duration Discharge
[min] [Ifs]
1 0.00 1.68
2 7.00 1.68
3 300.00 1.68
4 360.00 0.00




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 25.07.2005 |[none, Page 11

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 27, 2005

TW2

Pumping Well (TW2)

Discharge 1.40 I/s

Distance from the pumping well 0.100 m

Static water level: 1.980 m below datum

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

1 0.00 1.980 0.000

2 0.50 2.050 0.070

3 1.00 2.080 0.100

4 1.50 2.100 0.120

5 2.00 2.120 0.140

6 3.00 2.140 0.160

7 4.00 2.150 0.170

8 5.00 2.170 0.190

9 7.00 2.200 0.220
10 10.00 2.250 0.270
11 20.00 2.320 0.340
12 30.00 2.380 0.400
13 45.00 2.430 0.450
14 60.00 2.470 0.490
15 90.00 2.550 0.570
16 120.00 2.600 0.620
17 150.00 2.640 0.660
18 180.00 2.660 0.680
19 210.00 2.680 0.700
20 240.00 2.700 0.720
21 270.00 2.720 0.740
22 300.00 2.740 0.760
23 330.00 2.760 0.780
24 360.00 2.780 0.800
25 360.50 2.680 0.700
26 361.00 2.640 0.660
27 361.50 2.630 0.650
28 362.00 2.620 0.640
29 363.00 2.590 0.610
30 365.00 2.550 0.570
31 370.00 2.490 0.510
32 380.00 2.430 0.450
33 390.00 2.400 0.420
34 405.00 2.300 0.320
35 420.00 2.280 0.300
36 450.00 2.230 0.250
37 480.00 2.190 0.210




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 25.07.2005 |none, Page 12

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 27, 2005

TW2

Observation Well 1 (TW1)

Discharge 1.40 I/s

Distance from the pumping well 100.000 m

Static water level: 1.810 m below datum

Pumping test duration Water level Drawdown
[min] (m] [m]
i 0.00 1.810 0.000
2 25.00 1.820 0.010
3 62.00 1.840 0.030
4 92.00 1.870 0.060
5 182.00 1.880 0.070
6 212.00 1.890 0.080
7 362.00 1.900 0.090
8 392.00 1.880 0.070
9 428.00 1.870 0.060




Paterson Group Ltd. Pumping test analysis Date: 25.07.2005 |none, Page 13
1-28 Concourse Gate Time-Drawdown plot Project: Sunset Lakes
Nepean, ON K2E 7T7 with discharge ject
Evaluated by: RAP
Pumping Test No. 2 Test conducted on: June 27, 2005
W2 Observation Well No. 2 (TW3)
Discharge 1.40 I/s Distance from the pumping well 50.000 m

Static water level: 0.690 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.690 0.000
2 28.00 1.050 0.360
3 65.00 1.170 0.480
4 95.00 1.280 0.590
5 185.00 1.340 0.650
6 215.00 1.370 0.680
7 365.00 1.410 0.720
8 395.00 ' 1.060 0.370
9 425.00 0.950 0.260




108

Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Theis analysis method
Confined aquifer

Date: 25.07.2005 |none, Page 15

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 27, 2005

TW2

Discharge 1.40 I/s

1/u
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Paterson Group-ktd— | Pumping test analysis Date: 25.07.2005 | none, Page 16
1-28 Concourse Gate Time-Drawdown-method after Proiect Sunset Lakes
Nepean, ON K2E 7T7 COOPER & JACOB Ject
Confined aquifer Evaluated by: RAP
Pumping Test No. 2 Test conducted on: June 27, 2005
W2

Discharge 1.40 I/s
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Storativity: 9.11 x 10°




Paterson Group-Ltd.—

1-28 Concourse Gate
Nepean, ON K2E 7T7

Date: 25.07.2005 |none, Page 17

_Eump'mg_teqf ana!yeie

Recovery method after
THEIS & JACOB

Project: Sunset Lakes

Confined aquifer

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 27, 2005

TW2

Discharge 1.40 I/s

Pumping test duration: 360.00 min
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Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 27.07.2005 |none, Page 18

Project: Sunset Lakes

Evaluated by: RAp

Pumping Test No. 3

Test conducted on: June 28, 2005

TW3

Discharge 1.68 Is
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0.00 &

030 I

0.60

0.90

1.20

s [m]
e

1.50 \

1.80

2.10

2.40

2.70

2.00

1.60

1.20

Q(ifs]

0.80

0.40

0.00

o TW3

o TW2

» OBS1(TW1)




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 27.07.2005 |none, Page 19

Project: Sunset Lakes

Evaluated by: RAp

Pumping Test No. 3

Test conducted on: June 28, 2005

TW3

TW3

Discharge 1.68 I/s

Distance from the pumping well 0.100 m

Static water level: 0.700 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.700 0.000
2 0.50 0.880 0.180
3 1.00 0.900 0.200
4 1.50 0.910 0.210
5 2.00 0.930 0.230
6 3.00 0.950 0.250
7 4.00 0.970 0.270
8 5.00 0.980 0.280
9 7.00 1.020 0.320
10 10.00 1.060 0.360
11 20.00 1.150 0.450
12 30.00 1.190 0.490
13 60.00 1.290 0.590
14 90.00 1.360 0.660
15 120.00 1.430 0.730
16 150.00 1.450 0.750
17 180.00 1.480 0.780
18 2i0.00 1.510 0.810
19 240.00 1.530 0.830
20 270.00 1.550 0.850
21 300.00 1.550 0.850
22 330.00 1.570 0.870
23 360.00 1.580 0.880
24 360.50 1.510 0.810
25 361.00 1.470 0.770
26 361.50 1.440 0.740
27 362.00 1.440 0.740
28 363.00 1.430 0.730
29 365.00 1.390 0.690
30 370.00 1.320 0.620
31 380.00 1.240 0.540
32 405.00 1.140 0.440
33 420.00 1.100 0.400
34 450.00 1.040 0.340




Paterson Group Ltd.
1-28 Concourse Gate -

Pumping test analysis

Time-Drawdown plot

Date: 27.07.2005 | none, Page 20

Project: Sunset Lakes

Nepean, ON K2E 7T7 with discharge ’
Evaluated by: RAp
Pumping Test No. 3 Test conducted on: June 28, 2005
TW 3 Constant rate test
Discharge 1.68 I/s
Pumping test duration Discharge
[min] [s]

1 0.00 1.68

2 7.00 1.68

3 300.00 1.68




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 7T7

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 27.07.2005 | none, Page 21

Project: Sunset Lakes

Evaluated by: RAp

Pumping Test No. 3

Test conducted on: June 28, 2005

TW 3

TW2

Discharge 1.68 I/s

Distance from the pumping well 0.100 m

Static water level: 0.700 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 2.090 1.390
2 35.00 2.480 1.780
3 66.00 2.550 1.850
4 126.00 2.670 1.970
5 183.00 2.730 2.030
6 244.00 2.780 2.080
7 303.00 2.810 2.110
8 363.00 2.830 2.130
9 397.00 2.450 1.750
10 425.00 2.370 1.670
11 456.00 2.330 1.630
12 485.00 2.310 1.610




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 27.07.2005 | none, Page 22

Project: Sunset Lakes

Evaluated by: RAp

Pumping Test No. 3

Test conducted on: June 28, 2005

TW 3

OBS1(TW1)

Discharge 1.68 I/s

Distance from the pumping well 3.500 m

Static water level: 1.860 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 1.860 0.000
2 33.00 1.880 0.020
3 68.00 1.890 0.030
4 124.00 1.910 0.050
5 182.00 1.930 0.070
6 242.00 1.940 0.080
7 302.00 1.920 0.060
8 362.00 1.860 0.100
9 395.00 1.940 0.080
10 423.00 1.930 0.070
11 453.00 1.920 0.060




Paterson Group Ltd. Pumpmg test ana|ysis Date: 27.07.2005 none, Page 23
1-28 Concourse Gate Theis analysis method A
. Project: Sunset Lakes
Nepean, ON K2E 7T7 Confined aquifer
Evaluated by: RAp
Pumping Test No. 3 Test conducted on: June 28, 2005
TW 3

Discharge 1.68 /s

1/u
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g o 0oBo
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Transmissivity [m%min]: 8.02 x 1072

Storativity: 3.20 x 10°




Pate'son Group Ltd. Pumping test analysis Date: 27.07.2005 none, Page 24
1-28 Concourse Gate Time-Drawdown-method after Proiect: Sunset Lakes
Nepean, ON K2E 7T7 COOPER & JACOB Ject
Confined aquifer Evaluated by RAp
Pumping Test No. 3 Test conducted on: June 28, 2005
TW 3

Discharge 1.é8 IIs
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Transmissivity [m#min]: 6.55 x 102

Storativity: 4.88 x 10°




Paterson Group Ltd. Pumping test analysis
1-28 Concourse Gate Recovery method after
Nepean, ON K2E 777 THEIS & JACOB

Confined aquifer

Date: 27.07.2005 |none, Page 25

Project: Sunset Lakes

Evaluated by: RAp

Pumping Test No. 3

Test conducted on: June 28, 2005

TW3

Discharge 1.68 I/s

Pumping test duration: 360.00 min
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 09.08.2005 |none, Page 26

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 21, 2005

TW4

Discharge 1.68 I/s
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 09.08.2005 | none, Page 27

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 21, 2005

TW4

Constant Rate Test

Discharge 1.68 I/s

Pumping test duration Discharge
[min] [i/s}]
1 0.00 1.68
2 7.00 1.68
3 150.00 1.68
4 359.00 1.68
5 360.00 0.00




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 09.08.2005 |none, Page 28

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 21, 2005

TW4

TW4

Discharge 1.68 I/s

Distance from the pumping well 0.100 m

Static water level: 1.200 m below datum

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

1 0.00 1.200 0.000

2 0.50 2.740 1.540

3 1.00 3.480 2.280

4 1.50 4.070 2.870

5 2.00 4.450 3.250

6 2.50 4.810 3.610

7 3.00 5.000 3.800

8 4.00 5.270 4.070

9 5.00 5.470 4.270
10 7.00 5.690 4.490
11 10.00 5.850 4.650
12 15.00 5.960 4.760
13 20.00 6.020 4.820
14 25.00 6.080 4.880
15 30.00 6.090 4.890
16 45.00 6.130 4.930
17 60.00 6.170 4.970
18 90.00 6.200 5.000
19 120.00 6.220 5.020
20 150.00 6.250 5.050
21 180.00 6.250 5.050
22 210.00 6.350 5.150
23 240.00 6.350 5.150
24 270.00 6.450 5.250
25 300.00 6.350 5.150
26 330.00 6.270 5.070
27 360.00 6.250 5.050
28 360.50 4.240 3.040
29 361.00 2.870 1.670
30 361.50 2.350 1.150
31 362.00 2.090 0.890
32 362.50 1.860 0.660
33 - 363.00 1.750 0.550
34 365.00 1.590 0.390
35 370.00 1.480 0.280
36 375.00 1.410 0.210
37 380.00 1.370 0.170
38 385.00 1.360 0.160
39 417.00 1.320 0.120




Paterson Group Ltd. Pumping test analysis Date: 09.08.2005 | none, Page 29
1-28 Concourse Gate Time-Drawdown plot -

- Project: Sunset Lakes
Nepean, ON K2E 777 with discharge

Evaluated by: RAP

Pumping Test No. 1 Test conducted on: June 21, 2005
TW4 OBS1 (TW5)
Discharge 1.68 I/s Distance from the pumping well 273.000 m

Static water level: 0.750 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.750 0.000
2 63.00 0.930 0.180
3 95.00 0.960 0.210
4 177.00 0.990 0.240
5 243.00 0.990 0.240
6 303.00 0.990 0.240
7 400.00 0.850 0.100
8 425.00 0.790 0.040




Paterson Group Ltd. Pumping test analysis Date: 09.08.2005 | none, Page 30
1-28 Concourse Gate Time-Drawdown plot -

- Project: Sunset Lakes
Nepean, ON K2E 777 with discharge

Evaluated by: RAP

Pumping Test No. 1 Test conducted on: June 21, 2005
W4 Mw7
Discharge 1.68 I/s Distance from the pumping well 140.000 m

Static water level: 0.720 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.720 0.000
2 31.00 0.720 0.000
3 58.00 0.720 0.000
4 92.00 0.720 0.000
5 122.00 0.720 0.000
6 212.00 0.730 0.010
7 272.00 _ 0.740 - 0.020
8 340.00 0.740 0.020
9 382.00 0.740 0.020
10 419.00 0.740 0.020




Paterson Group Ltd. Pumping test analysis Date: 09.08.2005 | none, Page 31
1-28 Concourse Gate Time-Drawdown plot Proiect: Sunset Lakes
Nepean, ON K2E 7T7 with discharge Ject
Evaluated by: RAP
Pumping Test No. 1 Test conducted on: June 21, 2005
TW4 Mws
Discharge 1.68 I/s Distance from the pumping well 100.000 m

Static water level: 0.140 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.140 0.000
2 65.00 0.140 0.000
3 154.00 0.140 0.000
4 217.00 0.140 0.000
5 275.00 0.150 0.010
6 340.00 0.150 0.010
7 387.00 0.150 0.010
8 422.00 0.150 0.010




Paterson Group Ltd. Pumping test analysis Date: 09.08.2005 | none, Page 31

1-28 Concourse Gate Theis analysis method

Nepean, ON K2E 7T7 Confined aquifer

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 21, 2005

TW4

Discharge 1.68 I/s

1/u
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Storativity: 6.86 x 10’3
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Paterson Group Ltd. Pumping test analysis Date: 09.08.2005 | none, Page 32
1-28 Concourse Gate Time-Drawdown-method after Proiect Sunset Lakes
Nepean, ON K2E 7T7 COOPER & JACOB ject:

Confined aquifer

Evaluated by: RAP

Pumping Test No. 1

Test conducted on: June 21, 2005

TW4

Discharge 1.68 I/s
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Transmissivity [m?min]: 1.68 x 1072
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Paterson Group Ltd. Pumpmg test ana]ysis Date: 09.08.2005 | none, Page 33
1-28 Concourse Gate Recovery method after Proiect: Sunset Lakes
Nepean, ON K2E 717 THEIS & JACOB roject:
Confined aquifer Evaluated by: RAP
Pumping Test No. 1 Test conducted on: June 21, 2005
TW4

Discharge 1.68 l/s

Pumping test duration: 360.00 min
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Transmissivity [mzmin]: 1.31 x 1072




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 09.08.2005 |none, Page 34

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TW5S

Discharge 1.68 I/s
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Paterson Group Ltd.
1-28 Concourse Gate

Pumping test analysis
Time-Drawdown plot

Date: 09.08.2005 | none, Page 35

Project: Sunset Lakes

Nepean, ON K2E 777 with discharge
Evaluated by: RAP
Pumping Test No. 2 Test conducted on: June 22, 2005
TW5 Constant Rate Test
Discharge 1.68 /s
Pumping test duration Discharge
[min] [i/s]

1 0.00 1.68

2 7.00 1.68

3 150.00 1.68

4 359.00 1.68

5 360.00 0.00




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 09.08.2005 | none, Page 36

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TW5

TW5

Discharge 1.68 I/s

Distance from the pumping weli 0.100 m

Static water level: 0.710 m below datum

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

1 0.00 0.710 0.000

2 0.50 0.890 0.180

3 1.00 0.940 0.230

4 1.50° 0.960 0.250

5 2.00 0.980 0.270

6 3.00 1.000 0.290

7 4.00 1.030 0.320

8 5.0 1.050 0.340

9 7.00 1.080 0.370
10 10.00 1.090 0.380
11 20.00 1.150 0.440
12 30.00 1.190 0.480
13 45.00 1.220 0.510
14 60.00 1.240 0.530
15 90.00 1.270 0.560
16 120.00 1.280 0.570
17 150.00 1.290 0.580
18 180.00 1.300 0.590
19 210.00 1.300 0.590
20 240.00 1.310 0.600
21 270.00 1.320 0.610
22 300.00 1.320 0.610
23 330.00 1.330 0.620
24 360.00 1.330 0.620
25 360.50 1.140 0.430
26 361.00 1.120 0.410
27 361.50 1.080 0.370
28 362.00 1.070 0.360
29 363.00 1.050 0.340
30 365.00 1.030 0.320
31 370.00 1.000 0.290
32 380.00 0.930 0.220
33 405.00 0.830 0.120
34 420.00 0.810 0.100
35 435.00 0.800 0.090
36 450.00 0.790 0.080
37 465.00 0.790 0.080
38 480.00 0.790 0.080




Paterson Group Ltd.

1-28 Concourse Gate
Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot

with discharge

Date: 09.08.2005 | none, Page 37

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TW5S

MW9

Discharge 1.68 I/s

Distance from the pumping well 40.000 m

Static water level: 0.720 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 0.720 0.000
2 62.00 0.730 0.010
3 122.00 0.730 0.010
4 182.00 0.730 - 0.010
5 302.00 0.735 0.015
6 422.00 0.740 0.020
7 437.00 0.740 0.020




Paterson Group Ltd. Pumping test ana[ysis Date: 09.08.2005 none, Page 38
1-28 Concourse Gate Time-Drawdown plot -

s Project: Sunset Lakes
Nepean, ON K2E 777 with discharge

Evaluated by: RAP

Pumping Test No. 2 Test conducted on: June 22, 2005
TW5 Mws
Discharge 1.68 I/'s Distance from the pumping well 190.000 m

Static water level: 0.125 m below datum

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

1 0.00 0.125 0.000
2 28.00 ' 0.125 0.000
3 68.00 0.130 0.005
4 128.00 0.130 0.005
5 190.00 . 0.140 0.015
6 302.00 0.150 0.025
7 410.00 0.160 0.035
8

445.00 0.160 0.035




Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Time-Drawdown plot
with discharge

Date: 09.08.2005 | none, Page 39

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TWS

OBS1 (TW4)

Discharge 1.68 I/s

Distance from the pumping well 273.000 m

Static water level: 1.170 m below datum

Pumping test duration Water level Drawdown
[min] [m] [m]
1 0.00 1.170 0.000
2 25.00 1.340 0.170
3 64.00 1.410 0.240
4 124.00 1.460 0.290
5 187.00 1.470 0.300
6 247.00 1.480 0.310
7 310.00 1.490 0.320
8 407.00 1.270 0.100
9 440.00 1.240 0.070




Paterson Group Ltd. Pumping test analysis
1-28 Concourse Gate Theis analysis method
Nepean, ON K2E 7T7 Confined aquifer

Date: 09.08.2005

none, Page 39

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TW5S

Discharge 1.68 l/s
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 7T7

Pumping test analysis

COOPER & JACOB
Confined aquifer

Time-Drawdown-method after

Date: 09.08.2005 |none, Page 40

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TW5S

Discharge 1.68 I/s
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Paterson Group Ltd.
1-28 Concourse Gate

Nepean, ON K2E 777

Pumping test analysis
Recovery method after
THEIS & JACOB
Confined aquifer

Date: 09.08.2005 | none, Page 41

Project: Sunset Lakes

Evaluated by: RAP

Pumping Test No. 2

Test conducted on: June 22, 2005

TW5

Discharge 1.68 I/s

Pumping test duration: 360.00 min
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Hourly Data http://www.climate.weatheroffice.ec.gc.ca/climateData/hourlydata _e...

Bl S00grmen Eovmganement [frangais] [Back]

Hourly Data Report for June 22, 2005

All times are specified in Local Standard Time (LST). Add 1 hour to adjust for
Daylight Saving Time where and when it is observed.

Notes on Data Quality.
OTTAWA MACDONALD-CARTIER INT'L A l

ONTARIO |
Latitude: 45° 19'N Longitude: 75°40'W Elevation: 114.00 m
Climate ID: 6106000 WMO ID: 71628 TCID: YOW
Hourly Data Report for June 22,2005
T Temp Dew Point Temp Rel Hum Wind Dir Wind Spd Yisibility Stn Press Hmdx Wind Chill Weather
i °C °C % 10's deg km/h km kPa
m 5]
: e
| 00:00 18.7 17.9 95 0 12.9 99.83 Rain Showers
| 01:00 18.0 17.6 98 0 16.1 99.87 Cloudy
02:00 18.4 17.0 92 3 i5 25.0 99.94 Mostly Cloudy
© 03:00 16.7 111 70 4 17 25.0 100.02 Mainly Clear
: 04:00 157 9.6 67 2 19 24.1 100.09 Mainly Clear
. 05:00 14.9 8.2 64 1 22 24.1 100.17 Mainly Clear
06:00 144 6.4 59 36 26 24.1 100.26 Clear
07:00 15.0 54 53 36 19 241 100.36 Clear
. 08:00 15.4 5.1 50 36 19 24.1 100.42 Clear
09:00 16.6 5.8 49 1 15 24.1 100.43 Clear .
10:00 17.4 7.0 50 31 11 24.1 100.45 Clear -
11:00 18.6 74 48 33 19 24.1 100.46 Clear :
12:00 19.6 8.7 49 31 19 24.1 100.45 Clear f
1 13:00 20.0 52 38 1 24 24.1 100.44 Clear :
; 14:00 209 6.1 38 1 17 24.1 100.44 Clear :
. 15:00 206 51 36 34 20 241 100.42 Clear [
1 16:00 206 46 35 36 19 24.1 100.43 Clear ;
17:00 204 49 36 35 15 24.1 100.43 Clear
i 18:00 19.9 53 38 34 17 322 100.47 Mainly Clear
- 19:00 18.7 5.7 42 34 15 322 100.51 Mainly Clear
120:00 16.2 5.6 49 34 11 322 100.55 Mainly Clear
:21:00 15.7 5.7 51 32 7 25.0 100.58 Mainly Clear
| 22:00 15.8 6.1 52 31 6 25.0 100.62 Clear
:23:00 15.1 6.1 55 35 4 25.0 100.64 Clear ‘
[
|
|
-~

Important Notices and Disclaimers
Created : 2002-06-21
Modified : 2004-01-21
Reviewed : 2004-01-21
Url of this page : http://www.climate.weatheroffice.ec.gc.ca/climateData/hourlydata_e.html

f1 The Green Lane ™, Canadi 10/08/2005 11:13 AM



Hourly Data http://www.climate.weatheroffice.ec.gc.ca/climateData/hourlydata _e...

Boell Eoviooment  Envirennement [francais] [Back]

Hourly Data Report for June 21, 2005

All times are specified in Local Standard Time (LST). Add 1 hour to adjust for
Daylight Saving Time where and when it is observed.

Notes on Data Quality.
" OTTAWA MACDONALD-CARTIER INT'L A

ONTARIO
Latitude: 45° 19'N Longitude: 75°40'W Elevation: 114.00m
Climate ID: 6106000 WMO ID: 71628 TC ID: YOW
Hourly Data Report for June 21, 2005
T Temp Dew Pgint Temp Rel Hum Wind Dir Wind Spd ) Visibility Stn Press Hmdx Wind Chill Weather
i °C °C Y 10's deg km/h km kPa
m
! e
00:00 17.1 135 79 22 11 24.1 100.29 Clear
| 01:00 16.4 13.2 81 22 13 24.1 10031 Clear
: 02:00 156 13.0 85 23 13 24.1 100.28 Clear
, 03:00 15.0 13.0 88 23 9 24.1 100.23 Clear
' 04:90 14.2 128 91 22 11 24.1 100.18 Clear
| 05:00 145 13.0 91 2 11 24.1 100.17 Clear
| 06:00 15.6 139 90 21 11 24.1 100.14 Mainly Clear
1 07:00 18.0 147 81 22 15 24.1 100.14 Mainly Clear
08:00 19.7 15.0 74 22 i3 24.1 100.09 Cloudy
09:00 20.2 149 72 22 13 24.1 100.04 Cloudy .
j 10:00 22.0 156 67 23 15 24.1 99.99 Cloudy .
11:00 236 16.4 64 24 17 24,1 99.95 28 Mostly Cloudy
i 12:00 258 17.7 61 27 15 24.1 99.86 32 Cloudy ‘
13:00 258 17.7 61 22 17 24.1 99.80 32 Cloudy .
14:00 26.6 18.5 61 23 13 241 99.74 33 - Cloudy
15:00 25.2 172 61 24 20 24.1 99.72 31 Cloudy [
: 16:00 21.0 184 85 27 19 193 99.71 Rain Showers .
‘ 17:00 206 19.0 91 23 19 19.3 99.67 Rain Showers
18:00 20.0 185 91 24 15 8.0 99.71 Rain Showers, Fog
- 19:00 19.5 18.6 95 23 13 8.0 99.71 Rain, Fog
i 20:00 19.5 18.6 95 24 13 9.7 99.71 Fog
121:00 192 18.1 93 25 11 12.9 99.75 Cloudy
£22:00 19.0 18.0 94 26 9 16.1 99.78 Mostly Cloudy
£23:00 18.8 179 95 26 4 12.9 99.82 Cloudy ;
1
t
|
F
Created : 2002-06-21
Modified : 2004-01-21
Reviewed : 2004-01-21
Url of this page : http://www.cli heroffice.ec.ge.ca/climateData/hourlydata_e.htm!

1 The Green Lane™, Canadi 10/08/2005 11:13 AM



Hourly Data http://www.climate.weatheroffice.ec.gc.ca/climateData/hourlydata_e...

Bl Eovirgnment  Environnement [francais] [Back]
Hourly Data Report for June 28, 2005
p

All times are specified in Local Standard Time (LST). Add 1 hour to adjust for
Daylight Saving Time where and when it is observed.

Notes on Data Quality.
OTTAWA MACDONALD-CARTIER INT'L A

ONTARIO
Latitude: 45° 19'N Longitude: 75°40'W Elevation: 114.00 m
Climate ID: 6106000 WMO ID: 71628 TCID: YOW
Hourly Data Report for June 28, 2005

: T Temp Dew Point Temp Re! Hum Wind Dir Wind Spd Visibility Stn Press Hmdx Wind Chill Weather

i i °C °C % 10's deg km/h km kPa

S om

! [

© 00:00 249 16.8 61 19 7 193 100.40 30 Mainly Clear

| 01:00 235 17.0 67 18 9 19.3 100.43 29 Mainly Clear

02:00 231 6.8 68 20 6 19.3 100.40 28 Mainly Clear

. 03:00 21.7 17.1 75 27 9 193 100.43 Mainly Clear

| 04:00 217 17.1 75 18 9 193 100.46 Mainly Clear

. 05:00 212 16.7 76 18 7 19.3 100.44 Mainly Clear

1 06:00 225 18.0 76 20 9 193 100.43 Mainly Clear

1 07:00 24.3 20.0 77 21 11 16.1 100.43 32 Mainly Clear

; 08:00 26.0 211 74 21 9 16.1 100.40 34 Mainly Clear

; 09:00 273 222 74 18 11 16.1 100.31 37 Mainly Clear .

: 10:00 29.1 228 69 18 11 16.1 100.27 39 Mainly Clear -

' 11:00 304 233 66 18 11 193 100.23 41 Mostly Cloudy .

12:00 308 23.0 63 18 13 19.3 100.15 41 Mostly Cloudy i

13:00 319 230 59 17 17 19.3 100.10 42 Mostly Cloudy B

1 14:00 321 23.1 59 20 15 19.3 100.01 42 Mostly Cloudy .

: 15:00 312 224 60 20 11 193 99.92 41 Mostly Cloudy t

. 16:00 31.0 225 61 20 17 19.3 99.87 41 Mainly Clear .

j 17:00 30.6 218 59 22 13 16.1 99.78 40 Mainly Clear

' 18:00 29.6 214 61 22 9 9.7 99.80 38 Haze

19:00 282 217 68 21 7 8.0 99.85 37 Haze

f 20:00 272 214 7 21 7 8.0 99.84 36 Haze

: 21:00 26.5 21.2 73 20 7 12.9 99.87 35 Cloudy

’ 22:00 25.2 20.8 77 19 6 129 99.84 33 Cloudy

; 23:00 248 209 79 21 7 113 99.80 33 Cloudy ,
i
t
t

Fs
Important Notices and Disclaimers

Created : 2002-06-21

Modified : 2004-01-21

Reviewed : 2004-01-21

Url of this page : http://www.cli theroffice.ec.ge.ca/cli Data/hourlydata_e.html

of 1 The Green Lane™, Canadi 10/08/2005 11:12 AM



APPENDIX 5

DRAWINGS & SPECIFICATIONS

. PHO145-1:
. PHO145-2:
. PH0145-3:
. PHO145-4:
. FIGURE 1:

TEST HOLE LOCATION PLAN

LOT DEVELOPMENT PLAN
PIEZOMETRIC HEAD DELINATION
STRATIGRAPHIC CROSS SECTION A-A

TYPICAL TEST WELL CONSTRUCTION
DRAWING
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pate rson@[f@@ﬂ@ Terrain Analysis and Hydrogeological Study

Ottawa North Bay Addendum No. 1
Part of Lot 73 and Part of Lot 74, Registrar’s Compiled Plan 802
Ottawa (Osgoode), Ontario

1.0 INTRODUCTION

The following documentation is provided in response to the comments received
from:

1. A peer review conducted by Golder Associates Ltd. (Golder),
submitted to the City of Ottawa in a letter dated December 29,
2005; and

2. A technical review performed by the South Nation Conservation
(SNC) submitted to the City of Ottawa in a letter dated February 2,
2006.

These comments relate to the terrain analysis and hydrogeological study
performed by this firm in support of the subdivision development (Paterson
Report No. PH0O145-REP.01). The following addendum addresses issues related
to each comment received from Golder and SNC with the intent to alleviate any
outstanding issues or concerns.

The original report identified the proposed use of the site as containing a 75 lot
residential subdivision and a 6 unit professional office park, where applicable for
analysis. Accordingly, we have divided the site into two sectors: residential
sector and office park sector. The ODWS health parameters of the well water
samples were not on a communal site. The aesthetic parameters are addressed
herein. The health parameters and aesthetic parameters were met on the
residential site.

2.0 RESPONSE TO COMMENTS
21 Comments Received by Golder Associates Ltd.

2.1.1 “Total coliform bacteria were detected in 4 of the 5 test wells and
confirmed in the second sampling in 3 of the 5 test wells. Chlorine
residual measurements at the time of the sampling of the test wells
were not reported and there is no indication provided in the report
that chlorine residual testing was conducted. Procedure D-5-5 states
that, “chlorine residual must be zero before any bacteriological
sample can be taken”.

In light of the total coliform bacteria detected in 4 of the 5 test wells
and confirmed in the second sampling in 3 of the 5 wells,
measurement and reporting of chlorine residuals is crucial in order
to have confidence that the data reflects natural conditions

Report: Ph0145-REP.02 Page 1
June 16, 2006



paterson@g’@&ﬂ[@ Terrain Analysis and Hydrogeological Study

Ottawa North Bay Addendum No. 1
Part of Lot 73 and Part of Lot 74, Registrar's Compiled Plan 902
Ottawa (Osgoode), Ontario

unaffected by chlorine. Considering the comment in the report that
the coliform concentrations “fluctuate”, we recommend additional
testing to confirm the report conclusion that the presence of bacteria
is associated with well construction and insufficient well
development. Additional bacteriological results must be supported
with chlorine residual data.”

Response

It is established practice by this firm to confirm the absence of free chlorine
residual at the well head prior to collecting water samples for analysis. Free
chlorine residual is measured either by a chlorine meter or test strips. Test strips
were used to check for the absence of free chlorine residual in the test wells.
Although not reported in the body of the report, all test wells did not contain free
chlorine residual at the time of collection of the water samples at both the three
(3) hour and six (6) hour time intervals. Furthermore, the same methodology was
utilized during the collection of subsequent water samples collected from the well
that required additional disinfection due to poor well development.

With respect to the statements made concerning total coliform concentrations in
the test wells, the report clearly indicates that total coliform concentrations
fluctuated during pump testing of the five(5) test wells. The laboratory data
contained within Appendix 3 of the report clearly indicates that total coliform
concentrations increased slightly between the three and six hour sampling
intervals for TW1, TW2, and TW4. The actual increase was only 1, 2 and 9
counts per 100 mL, respectively. While TW3 had no detectable total coliform
concentrations, the samples received from TW5 were noted to decline from 24 to
7 counts per 100 mL. Subsequent diligent disinfection and flushing of the wells
by Paterson resulted in a complete absence of total coliform from all test wells.
This, combined with the absence of other pathogenic indicators, confirms the
statement in the report that poor well development was the initial cause of the
presence of total coliform bacteria.

In carrying out follow-up work on the site, additional water samples were
collected by Paterson, using established water sampling protocols, for all of the
original test wells and one new test well, referred to hereafter as TWG6.(
Laboratory test data reports are provided in Appendix 1). A chlorine residual of
~ approximately 50 mg/L was established in the test wells and maintained for a
duration of not less than 12 hours. The test wells were pumped at rates upwards
of 30 IGPM until free chlorine residual was not detected in the discharge water
(i.e. one to two hours). The laboratory reports for the bacteriological parameters
indicate that original test wells (i.e. TW1 to TW5) are free of all pathogenic
bacteriological parameters after more than six (6) months without use.

Report: Ph0145-REP.02 Page 2
June 16, 2006



pate I’SOI‘I@U’@M[@ Terrain Analysis and Hydrogeological Study

Ottawa North Bay Addendum No.1
‘ Part of Lot 73 and Part of Lot 74, Registrar's Compiled Plan 902
Ottawa (Osgoode), Ontario

Furthermore, TW6 exhibited the exact response as TW1, TW2 and TW4 with
respect to an increase in total coliform concentrations in the absence of other
pathogenic indicators. This evidence confirms the theory, originally presented in
the report, that poor well development was responsible for the fluctuations of total
coliform bacteria as surface debris (i.e. soil and organic matter) was not
adequately removed from the wells.

Based on the evidence provided above, it is clear that the test wells and water
supply aquifer are clear of all bacteriological indicators.

2.1.2 “Laboratory measured turbidity samples exceeded 1 NTU in all wells
and 5 NTU in three of the five wells. The turbidity increased over
time for four of the five pump tests, with results as high as 62 NTU.
Levels above 1 NTU can be considered a health concern, and levels
above 5 NTU are not considered reasonably treatable, according to
D-5-5. :

The report indicates that field measurements using a turbidity meter
confirm that results were below 1 NTU in all wells except TW4 (no
field data from TW4 due to equipment problems), however, none of
the field data was provided in the report. This data should be
provided for review. The report attributes the elevated turbidity in
the laboratory samples to oxidation of iron and manganese. The
aesthetic objectives for iron and manganese outlined in D-5-5 are 0.3
mg/L and 0.05 mg/L, respectively. The concentrations measured in
all of the five wells exceeded these limits. The report indicates that
these parameters can be treated by potassium permanganate
(greensand) filters.

Based on the assumption presented in the report that turbidity
increased due to oxidation reactions, turbidity could increase in the
water supply with some treatment processes (i.e. chlorination) or at
fixtures (i.e. aerators), which could create health and aesthetic
concerns. As such, the higher turbidity measured after oxidation
would be relevant. Procedure D-5-5 indicates that the levels of
turbidity measured in the laboratory are not reasonably treatable.”

Response

Field measurements for turbidity were recorded over the duration of each pump
test (with the exception of TW4 due to equipment malfunction). It is widely
accepted that the most relevant data is the field turbidity readings at the time of
sample collection for water quality analysis. The reason for the importance of
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measurements made at these specific instances comes from the fact that the
sampled water at the point of discharge of the pump testing piping represents the
point of discharge of the distribution system in a residence. The other data
points only identify potential trending of turbidity and this data is only useful if
there are significant fluctuations in turbidity during pumping. In the monitored
test wells, there were no significant fluctuations and, hence, there is no rationaie
to include the data in the body of the report. As required from the peer review,
the field turbidity data recorded during each pumping test of the original five (5)
test wells is provided in Appendix 2.

We now address the conjecture related to the potential increase in turbidity in the
water supply with some treatment processes and at fixtures. The importance of
the field test data, as established in the previous section, is such that it
reasonably reflects the condition of the water at the point of discharge or
consumption. The oxidation of concentrations of soluble iron and manganese at
the point of discharge is too slow to result in the formation of precipitates visible
to the naked eye during normal water use that would lead to a negative aesthetic
impact. However, water that is drawn from the point of discharge and allowed to
sit for a moderate period of time, will likely contain metal precipitates in the
bottom of the container. Again this does not negatively impact the aesthetic
pleasure of the water for consumption, but will result in staining of porcelain, etc.
Although the levels of laboratory turbidity reported in the test wells is not
reasonably treatable under the constraints of Table 3 of Procedure D-5-5, the
concentrations of iron and manganese are. Since the iron and manganese are
contributing to the turbidity, and both of these parameters are readily treatable,
the turbidity is also reasonably treatable as is the theoretical problem with it.

Further to the argument presented in the previous paragraph, the turbidity poses
no apparent health issues related to either water treatment processes or point of
use consumption. Once the test wells were adequately disinfected and flushed,
there were no further reports of the presence of bacteriological parameters in the
water supply aquifer. As such there is no requirement to utilize chlorine for
disinfection. If chlorination is to be chosen to be used in conjunction with iron
and manganese removal, then the sand filter positioned after the chlorine contact
chamber will remove the iron, manganese and residual turbidity. Accordingly,
the ODWS for turbidity have been met. '
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2.1.3 “Total dissolved solids (TDS) concentrations were above the
aesthetic objectives in five of the test wells and sodium and chloride
were above the aesthetic objective in three of the five test wells
(TW1, TW2 and TW3). Hardness was measured in excess of 500
mg/L in all of the test wells. As stated in Procedure D-5-5, hardness
in excess of 500 mg/L is unacceptable for most domestic purposes.
The elevated chloride concentrations were not addressed in the
report. The report suggests that sodium would be expected to
decline with well development, the technical basis for this
assumption should be provided. It is our opinion that the source of
the elevated sodium is likely anthropogenic. TDS concentrations
were measured in TW1, TW2 and TW3 at more than three times the
aesthetic limit and chloride concentrations were more than two times
the aesthetic limit. According to Procedure D-5-5, the sodium and
chloride concentrations measured in test wells TW1, TW2 and TW3
are not reasonably treatable. Further, with elevated TDS, hardness,
chloride and sodium, issues of mineral deposition, and corrosicon are
a concern.”

Response

As indicated in the Section 1.0 of this report, the residential and commercial
areas will be dealt with separately in addressing this comment.

Residential Area

The residential area consists of 75 lots located on the eastern part of the subject
property. TW4 and TWS5 are contained within the residential area while the newly
constructed TW6 is located along the western edge (refer to the revised Lot
Development Plan contained in Drawing No. PH0145-2).

The water quality in the residential area of the subject site, as defined by the
water quality results from TW4 and TW5 in the original report, exceeds the
Ontario Drinking Water Standards only for the following aesthetic parameters:
iron, manganese, hardness and total dissolved solids (TDS). As well, sodium is
present in concentrations in excess of 20 mg/L and, as such, require notification
of the medical officer of health. The concentrations of sodium and chioride in the
water from TW4 and TW5 does not indicate anthropogenic sources.

Additional analysis of water quality of the aquifer intercepted by these wells was
conducted during additional field work at the subject site. The laboratory
analyses are provided in Appendix 1. The following is a discussion of the
outstanding aesthetic water quality issues and Table 2.1.3 summarizes the
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reasonable treatable limits, possible treatment technologies and associated
capital cost to install and operate.:

iron and Manganese

The concentrations of iron and manganese, which are anticipated to be causing
the post field test turbidity, are both present in concentrations that are considered
to be reasonably treatable even under the antiquated values presented in Table
3 of Procedure D-5-5. Removal of these parameters can easily be accomplished
through the use of water treatment technologies employing ion exchange
(softener) or absorption/oxidation (greensand filters) technologies.

Hardness

The water contained within the water supply aquifer intercepted by TW4 and
TWS5 is considered to be very hard. As there are no maximum treatable limits set
for hardness, the degree of hardness removal is ultimately a function of the
capacity of the water softener. It is anticipated, based on average hardness
concentrations of approximate 473 mg/L that reduction to the ODWS Operation
Guideline (OG) of hardness of 100 mg/L is easily achievable. Given that water
softeners operate based on the ion exchange principle, if sodium chloride is used
to charge the resin, sodium concentrations-in the treated water will increase.
Individuals requiring control of sodium intake can easily substitute potassium
chloride to recharge the resin. As there is no discharge of sodium into the
treated water when potassium chloride is used, sodium concentrations will not
increase.

TDS

The total dissolved solids (TDS) of the water supply aquifer intercepted by TW4
and TWS5 is present at a concentration of between 670 and 825 mg/L. The water
is slightly alkaline with moderate buffering potential with a pH of between 7.6 and
7.98 and the alkalinity between 220 and 300 mg/L. Based on this information,
corrosion of the distribution piping is not likely, even in cases where the water is

softened.. Encrustation is only anticipated where unsoftened water is heated. In
heating the water, calcium carbonate will be precipitated.  Typically the
precipitate, noted as a dense white scale, forms on heating elements in kettles,
electric fired hot water tanks, etc.

Table 2.1.3 below presents a summary of the aesthetic parameters and the
recognized concentrations that the water treatment industry acknowledges as
being treatable as well as the associated standard treatment technology
available to achieve the necessary level of treatment.
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Ottawa North Bay

Chloride and Sodium

There are no concerns with either chloride or sodium in the test wells located
within the residential area of the proposed development given that both of these
parameters are well below the aesthetic objectives. With respect to sodium, the
concentrations in the TW4 and TW5 are above 20 mg/L. As a result, it is
required, under Procedure D-5-5, that the Medical Officer of Health be notified to
allow the information to be disseminated to local physicians.

. Table2.1.3- g

" SUMMARY OF MAXIMUM TREATABLE LIMTS AND COMMON TREATMENT

_ TECHNOLOGIES FOR RELEVENT AESTHETIC PARAMETERS

e | D55 ~WQA? . o
: RSt A(;[s)t\t,\\!aﬁ & -~ Maximum -~ Maximum : Mpst Commonly
- Parameter Objective Reasonable ; Reasonable Available Treatn’;ent ;
. “(mgll) - Treatable Limit | Treatable Limit - Technologies™
S - (mg/L) (mg/L) o SRR
Woater softeners, air
Iron 0.30 10 30 oxidation combined with
filtration
v Water softeners, air
Manganese 0.05 1.0 2.0 oxidation combined with
filtration
Hag:ggi)(as 500 N/A 1105 Water softeners
3 Point of Use Reverse
TDS 500 N/A 5000 Osmosis
1. From Table 3 of MOE Procedure D-5-5. '
2. Information based on summary letter by Water Quality Association certified water treatment

professional (TechnaLinks Letter Dated June 7, 2006 —refer to Appendix 3)
3. TDS = total dissolved solids. TDS is largely based on dissolved ions, namely sodium and
chloride. Removal of these ions will reduce TDS.

Office Park

TW1, TW2, TW3 are all located in the proposed office park portions of the
subject site. TW8, a well constructed April 21, 20086, is located at the edge of the
office park area, immediately adjacent to the residential area.

Based on the most recent water quality data from these wells (refer to laboratory
analysis records in Appendix 1) that, like the residential part of the development,
the water has elevated concentrations of sodium, hardness, and TDS. Unlike the
residential portion of the site, the water supply aquifer intercepted by these test
wells also has elevated chloride concentrations. Please note, there is no sodium
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or chloride issue with the residential portion. The six (6) units abutting the
highway proposed for office use are affected.

Sodium

Sodium concentrations are higher in TW1, TW2, TW3 and TW6 than in TW4 and
TWS5 with values ranging from 270 to 318 mg/L. Sodium, as noted in the
discussion in the residential portion of the site, will require notification of the
Medical Officer of Health. Furthermore, as explained in the Technical Support
Document for Ontario Drinking Water-Standards, Objectives and Guidelines
(June 2003); :

“The aesthetic objective for sodium in drinking water is 200 mg/L at which
it can be detected by a salty taste. Sodium is not toxic. Consumption of
sodium in excess of 10 grams per day by normal adults does not result in
any apparent adverse health effects. In addition, the average intake of
sodium from water is only a small fraction of that consumed in a normal
diet. A maximum acceptable concentration for sodium in drinking water
has, therefore, not been specified.”

It has been suggested that the source of the sodium is anthropogenic in nature.
The water supply aquifer(s) beneath the site, as detailed in the original report,
and supplemented with the work summarized in Section 2.1.10 of this
addendum, are hydraulically isolated from the surface. As such, the source of
the sodium must be offsite and hydraulically up-gradient of the subject property.
It should be noted that in the final report by Jacques Whitford Ltd., entitled Final
Draft Groundwater Study Interim Report #1 (City of Ottawa-Shields Creek
Subwatershed Study), dated 2002, concluded that chloride “appears to tend
higher along major roadways”, which supports the offsite sources of sodium and
chloride.

Sodium can be easily removed using membrane technology (i.e. reverse
osmosis) for drinking water need in the office park areas. As the buffering
potential of the water is moderate, corrosion of the distribution system is not
anticipated, even with the elevated TDS values and, hence, total water treatment
(i.e. all incoming water) will not be required.

Ch!oride

The chloride concentrations in TW1, TW2, TW3 and TW8, all located within the
office park portion of the development, are above the aesthetic objective of 250
mg/L with values ranging between 527 and 650 mg/L. As detailed in the section
above concerning sodium, the subject site is hydraulically isolated from the water
supply aquifer. As such, the source of the chlorides is offsite and hydraulically
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up-gradient of the subject site. Furthermore, as chlorides are generally
unattenuated in the natural environment, the chloride concentration would be
expected to increase with depth in the water supply aquifer. This would also
provide a natural explanation for the concentrations of chloride and sodium
reported in TW2, TW3 and TW6.

The concentrations of chloride in the office park portion of the development,
although generally elevated, are within the range of values observed from
samples collected in neighbouring wells located close to the western and
northern portions of the development. Refer to Table 2.1.4.1 in section 2.1.4 for
the summary of neighbouring water quality analysis and Drawing No. PH0145-5
for the sample locations. :

By conducting comparative analysis on the neighbouring sample locations, it is
apparent thata source of contamination exists beyond the site to the north and
west. Given the pressures placed on the City of Ottawa to reduce salt
application to Regional Roads, it is anticipated that chloride (and sodium)
concentrations will fall in the future as new de-icing technologies (such as liquid
brine application) become mainstream.

Like sodium, chloride can be easily removed with membrane t‘echnologyv for the
drinking water supplies in the office park portions of the site. There is no need
for treatment in the residential portion.

Hardness

As the concentrations of hardness in the commercial portions of the site are
similar to those of the residential, the same treatment options as those used for
the residential part of the site can be utilized.

TDS

As the concentrations of TDS and levels of pH and alkalinity are similar to those
of the residential portion of the subject site, encrustation may occur on heating
elements. When using membrane treatment technologies, the units should be
sized to accommodate the TDS concentrations to increase the time between
membrane maintenance intervals.

, Summar_y

Based on the water quality information, especially with respect to the information
obtained from the new TW6 located in the commercial area, adjacent to the
residential development, well construction in the residential portion of the site
should be revised to target the upper part of the water supply aquifer. ltis clearly
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apparent, when comparing the water quality from TW4 and TWS5 to the other four
(4) test wells, that TW4 and TW5 have lower concentrations of aesthetic
parameters. As such, it would appear prudent to recommend the depth of the
wells in the residential and commercial areas, where possible, to no more than
approximately 37 m below the surface of the ground.

With respect to maximum treatable limits, as imposed by the antiquated values
contained within Procedure D-5-5, current technologies are such that the
maximum treatable limits no longer accurately reflect available treatment
technologies. As such, based on the information presented in this section, the
aesthetic parameters can be easily treated to meet the ODWS. As there are no
health related issues with the water supply aquifer in the office park portion of the
site and the indicated aesthetic parameters can be easily treated, if required,
there is no scientific basis to prevent the development of the office park.

2.1.4 “Results of groundwater sampling from existing developments were
not provided. Section 4.4.1 in Procedure D-5-5 indicates that
sampling from the existing developments should be obtained and
analysed.”

Response

Samples were collected from six (6) neighbouring developments under the
supervision of Paterson. The samples were collected on May 4, 2005 and
submitted for analysis to Accutest Laboratories Ltd. (Accutest). The laboratory
records of analysis are provided in Appendix 1. The geographical locations
relative to the subject site are depicted in Drawing No. PH0145-5 in Appendix 5.
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Cer s e TABLE A s e e B
 SUMMARY OF NEIGHBOURING WATER QUALITYANALYSIS -~

_ Parameter | Units | ODWS | 1508 | 7164 | 7200 | 7281 | 7377 | S
Microbiological Parameters '

Total Coliforms ct/100mL 0 0 0 0 0 0 0
E.Coli ct/100mL 0 0 0 0 0 0 0
HPC ct/1mL 500 1 2 12 185 16 0
Faecal Coliforms | ct/100mL 0 0 0 0 0 0 0
Faecal ct/100mL

Streptocuccus 0 0 0 0 0 0
Chemical Parameters (Health Related)

Fluoride mg/L 24 0.17 0.11 0.11 0.17 0.59 0.51
Nitrite mg/L 1 <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10
Nitrate mg/L 10 <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10
Turbidity NTU 1 10.4 6.8
Chemical Parameters with Aesthetic Objectives/ Operational Guidelines

Alkalinity mg/L 500 340 316 307 0.17 218 299
Chloride mg/L 250 136 175 228 1536 316 399
Colour TCU 5 <2 <2 <2 <2 <2 <2
DOC mg/L 5 1.1 <0.5 <0.5 <0.5 <05 | <0.5
Hydrogen Sulfide mg/L 0.05 0.13 <0.01 <0.01 | <0.01 1.40 1.10
pH ' 65-85| 8.01 7.88 7.88 7.89 7.99 | 807
Sulphate mg/L 500 81 91 98 87 47 69
Hardness mg/L 100 466 463 486 617 342 5
Sodium mg/L 20 56 82 105 807 159 418
Iron mg/L 0.3 1.24 0.57 0.32 0.26 0.41 | <0.03
Manganese mg/L 0.05 0.05 0.10 0.06 0.06 0.03 | <0.01

2.1.5 “Under Procedure D-5-5 section 4.3.1, recovery measurements
following pump testing must continue until 95 % recovery, or for 24
hours, whichever is less. Data from three of the pump tests indicate
that recovery monitoring data provided stops at approximately 60 to
80% recovery even though the study methodology section indicates
that 95% recovery was observed in all wells. All recovery data
should be provided for review.”

Response

A 120 minute recover period of constant recording of water levels was performed
on all wells as a standard monitoring protocol. Where 95% recover has not been
achieved in a particular well at the completion of the 120 minute period,
additional measurements are taken either at 18 hours or 24 hours after
completion of pumping. Three test wells, TW2, TW3 and TW5 had slower
recovery rates during pump testing resulting in water levels not recovering to at
least 95% within the allotted time period. As such, Paterson recorded drawdown
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measurements for these wells within 24 hours of completion of pumping. The
recovery data for these wells is provided below, as the data points were omitted
from the water level data used to conduct the aquifer analysis since they were
irrelevant to the analysis of the aquifer parameters.

In conjunction with supplemental field work carried out to address other
comments contained within this report, TW4, TW5, and a newly constructed well,
TWG6, were pump tested. The drawdown data for these pump tests appear in
Appendix 1. Analysis of the drawdown and recovery data indicates full recovery
in less than a 24 hour period and confirms that no mining of the water supply
aquifers has occurred.

2.1.6 “As per Procedure D-5-5 Section 4.3, hydraulic gradients were
provided for the water supply aquifer. Hydraulic gradients for the
receiving aquifer should also be provided.” ,

Response

The receiving aquifer exists in the silty sand layer overlying the siity clay to
clayey silt soils present above the bedrock. This is confirmed by water infiltrating
downward through the sand being held up on the underlying low-permeable soils
resulting in a perched water table. As the water exists in a perched condition, the
slope of the low permeable soils and drainage network generally governs the
hydraulic gradient of the receiving aquifer. Most of the drainage ditches, which
form the primary drainage network, are incised into the underlying low permeable
soils. This provides an outlet of water trapped within the sand layer above the
low permeable soils. The hydraulic gradients for the receiving aquifer have been
added to Drawing No. PH0145-3 and reflect the general trending of the perched
water in the sand layer.

2.1.7 “The report does not discuss the water or sewage requirements for
the proposed commercial “Professional Office Park” or the
associated potential impacts. An estimate of water demand, yield
and interference potential as per D-5-5, leaching bed space -
requirements, and sewage system impacts as per D-5-4 Section 5.6.3
should be provided.”

Response

With respect to the anticipated water demand for the Professional Office Park,
each building to be located on each business lot is proposed to have a gross
floor area of approximately 200 m? (2000-2100 ft). The proposed use of these
building is intended for office space as indicated in the application for zoning
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amendment. As such, using total daily design sanitary sewage flow values
contained within Table 8.2.1.b of the Ontario Building Code (OBC) a value of 75
L/day/9.3 m? of office area is applicable. Using this value, each office building is
anticipated to have a total daily design sanitary sewage flow of approximately
1650 L/day. The daily water demand for each office building will be
approximately 1650 L/day; this value is one half of the quantities of water
anticipated for each of the proposed dwellings within the residential subdivision.
As such, for the purpose of analysis, two lots within the office park can be
considered to behave as a residential lot with respect to sewage system sizing
and potential well interference. Since peak water use in an office building is
generally two hours in the morning followed by two hours at lunch, water demand
and well interference will also be similar to a residential dwelling, however, much
residential usage (nights, weekends) will differ from office use (day time).

With respect to leaching bed sizing, given that the daily design sanitary sewage
flows expected from the proposed office buildings are similar to residential flows,
similar leaching bed sizes to those in the residential subdivision, are expected.
The lot development plan (Drawing No. PH0145-2) has been revised to reflect
the proposed building footprint, well and sewage system locations for the
professional office park.

2.1.8 “It is commonly accepted practice that new subdivisions have
sufficient space to accommodate at least one Class 4 leaching bed
(largest system area) such that the lot owner has space for a
complete range of sewage system options when developing the
property, or for replacement space in the event of a problem with the
installed system. The proposed plan includes six lots with filter beds
proposed. We recommend that the lots be revised to accommodate
Class 4 leaching beds for the above noted reasons. Further, loading
rates as defined by the Code and Guide for Sewage Systems, 1997,
should be based on Percolation Time (T) > 50 min/cm associated
with the presence of silty clays on the site. These calculations
should be provided.

In addition to the above, the narrow mantles proposed may not be
able to accommodate the horizontal flow into and through the
mantle, based on the proposed system layout and design parameters
provided for flow, percolation rate (permeability) and mantle
dimensions. The layout of the sewage system and the mantle design
should address potential mounding based on the assumption that
negligible flow will enter the native subsurface soils to ensure the
systems will function properly. The rationale and calculations
should be provided.”
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Response

1. The six lots referred to are able to accommodate a Class 4 absorption
trench leaching bed and a full range of sewage system options. The Lot
Development Plan ( Drawing PH0145-2) has been 