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1.0 INTRODUCTION

GEMTEC Consulting Engineers and Scientists (GEMTEC) was retained by Cameron and June
Young to conduct a hydrogeological investigation and terrain evaluation at the site of a proposed
residential subdivision (Lot 3, Concession 8) in Beckwith Township, Ontario. The location of the
subject property is indicated in the Site Plan, Figure 1.

Based on the information provided to us, the proposed residential development (hereafter referred
to as ‘the subject site’) will be comprised of 11 residential lots. The proposed lots will be serviced
by an internal roadway system. The total property area to be developed is about 9.7 hectares.
The majority of the subject site is currently vacant and has been previously used for agricultural
purposes. Residential properties with private services are located along 9™ Line Road, situated
on the northern, eastern and southern borders of the site. In addition, there is currently one
residential property located on the subject site. Based on a review of aerial photographs, the site
appears to be agricultural or vacant land.

The proposed layout of the development is shown on the Young Concept Plan, prepared by
ZanderPlan Inc., and provided in Appendix A.

1.1 Objectives of Investigation

The objectives of this investigation are as follows:

e To review available background information to assist in characterization of subsurface
conditions in the vicinity of the subject site and develop a hydrogeological conceptual
model;

e To identify and characterize the shallow subsurface conditions on the subject site as they
relate to the design of septic sewage disposal systems under the Ontario Building Code
(OBO);

e To assess the potential for impact on the receiving aquifer(s) and any nearby surface
water features from on-site septic disposal systems;

e To investigate the potential quantity and quality of groundwater available from drilled test
wells on the subject site for potential domestic supply; and,

e To assess the long-term impacts on groundwater supply from existing developments on
drilled water supply wells in the vicinity of the subject site.

Following a review of available background information and analysis of the results of the field
investigation, conclusions and recommendations for the proposed residential development of the
subject site are provided.

Report to: Cameron and June Young
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2.0 REVIEW OF BACKGROUND INFORMATION

2.1 Land Use

The majority of the subject site is currently vacant undeveloped land and was previously used for
agricultural purposes. Land use in the vicinity of the site consists of vacant undeveloped land,
mature trees and residential properties on private services (Detailed Site Plan, Figure 2). Specific
land uses near the subject site boundaries are documented in Table 2.1.

Table 2.1 — Summary of Land Use in Study Area

Site Boundary Existing Land Use

North e Residential properties and vacant/agricultural lands
East e Residential properties, mature trees

South o Residential properties and vacant/agricultural lands
West e Mississippi Lake

Potential impacts to groundwater quality from adjacent lands within 500 metres of the subject site
boundary are limited to those associated with residential septic systems and agricultural land use
based on past and present land use.

No large-scale water takings capable of causing adverse impacts to groundwater quantity were
identified within 500 metres of the subject site boundary.

2.2 Topography

Topographic mapping data indicates that elevations range from about 135 to 147 metres above
sea level (Figure 3: Topography and Drainage). Overall, the property is relatively flat with a
regional slope to the west, towards Mississippi Lake. A local topographic high is located in the
eastern portion of the property at 9" Line Road.

2.3 Drainage

The drainage of the subject site is influenced by the natural topography of the site and is
anticipated to be generally west towards Mississippi Lake (Figure 3).

Report to: Cameron and June Young
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2.4 Regional Surficial and Bedrock Geology

Surficial and bedrock geology maps of the Carleton Place area (Ontario Geologic Survey) indicate
that the overburden generally consists of Precambrian bedrock with areas thinly veneered by up
to 2 metres of unconsolidated Quaternary sediments (Figure 4). Based on site observations made
during the course of the field investigation, no areas of exposed bedrock were noted at the ground
surface. The thickness of the overburden on the site is indicated to range from 0 to 3 metres
based on OGS drift thickness mapping. The bedrock is mapped as sandstone of the Nepean
Formation (Potsdam Group) overlying Precambrian metasedimentary and metavolcanic bedrock
(Figure 5).

2.5 Environmental Considerations

The subject site is located within a ‘highly vulnerable aquifer’ as identified in the Mississippi-
Rideau Source Protection Plan Report, 2013. Highly vulnerable aquifers are characterized as
being susceptible to contamination from sources at the surface. In addition, the site is located
within a significant groundwater recharge area as identified in the Mississippi-Rideau August 4,
2011 Assessment Report. To note, the proposed subdivision is not located within any Wellhead
Protection Areas and is located outside of the Carlton Place Intake Protection Zone (refer to
Appendix B).

The proposed residential subdivision is located approximately 7.0 kilometres southwest of the
special overlay area of a known volatile organic compound (VOC) plume (refer to Appendix B).
The mapped VOC plume originates in Carleton Place (Lake Avenue and Beckwith Street) extends
to the east. The subject site is located upgradient of the special overlay area and groundwater
flow is away from the subject site.

The proposed residential subdivision is consistent with the adjacent land use and is considered
to be a low impact development. The hydrogeological investigation presented herein will discuss
the environmental impacts and aquifer vulnerability.

2.6 Ontario Ministry of Environment, Conservation and Parks Water Well Records

The Ministry of the Environment, Conservation and Parks (MECP) Water Well Records for
existing private wells in the surrounding development were obtained to determine the
characteristics of existing private wells in the vicinity of the subject site (1 kilometre radius - east
of Mississippi Lake). A total of 73 well records were reviewed from the MECP online water well
record mapping resource. All of the drinking water well records were for wells completed in
bedrock.

Table 2.2 provides a summary of the well characteristics for the 73 water well records for depth
to water found, static water levels, depth to bedrock, depth into bedrock and total well depth. The
MECP Water Well Records are summarized in Appendix C.

Report to: Cameron and June Young
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Table 2.2 — Summary of Water Well Records Search Results

Average /
Geometric Mean

Parameter 10t Percentile 90" Percentile

Depth Water Found* (m) 9.2 52.2 26.0/20.6
Static Water Level (m) 1.0 6.4 3.7/2.6
Depth to Bedrock (m) 0.0 8.1 3.1/04
Total Well Depth (m) 11.3 61.0 29.3/23.7

Notes. 1. Depth water found as reported by well technician (refers to water bearing fractures encountered at the time
of drilling).

Based on the offsite MECP Water Well Records, the subject site and adjacent lands are
characterized by wells with an average overburden thickness of 3.1 metres and completed to an
average depth of 29.3 metres. Groundwater was encountered at an average depth of 26.0 metres.

3.0 TERRAIN EVALUATION

3.1 Field Procedure

A total of 15 test pits numbered 18-1 to 18-15, inclusive, were advanced at the site on March 1,
2018 using a hydraulic mini excavator operated by Lakeside Excavation. The test pits were
advanced to a depth of up to 2.6 metres below surface grade or until practical refusal on inferred
bedrock was encountered. The subsurface conditions in the test pits were identified by visual and
tactile examination of the materials exposed on the sides and bottom of the test pits. The short-
term groundwater condition within the open test pits was observed upon completion of excavating.

Following the completion of the test pit excavation, the soil samples were returned to our
laboratory for examination by an environmental engineer/geoscientist. Descriptions of the
subsurface conditions logged in the test pits are provided on the Record of Test Pit sheets
appended (Appendix D). Selected samples were submitted for moisture content and grain size
distribution testing. The results of the laboratory classification tests on the soil samples are
provided in Appendix D.

The locations of the test pits are shown on the Detailed Plan, Figure 2. The ground surface
elevations at the test pit locations were determined using our Trimble R10 GPS survey instrument.
The elevations are referenced to geodetic datum. All field work was observed by a member of
our engineering staff.

Report to: Cameron and June Young

@ GEMTEC Project: 60215.11 (March 11, 2020)



3.2 Soil and Groundwater Conditions

3.2.1 General

As previously indicated, the soil and groundwater conditions identified in the test pits are given on
the Record of Test Pit sheets in Appendix D. The logs indicate the subsurface conditions at the
specific test locations only. Boundaries between zones on the logs are often not distinct, but
rather are transitional and have been interpreted. The precision with which subsurface conditions
are indicated depends on the method of excavation, the recovery of samples, the method of
sampling, and the uniformity of the subsurface conditions. Subsurface conditions at other than
the test locations may vary from the conditions encountered in the test pits. In addition to soil
variability, fill of variable physical and chemical composition can be present over portions of the
site or on adjacent properties.

The groundwater conditions described in this report refer only to those observed at the place and
time of observation noted in the report. These conditions may vary seasonally or as a
consequence of construction activities in the area.

The soil descriptions in this report are based on commonly accepted methods of classification
and identification employed in geotechnical practice. Classification and identification of soil
involves judgement and GEMTEC does not guarantee descriptions as exact but infers accuracy
to the extent that is common in current geotechnical practice.

The following presents an overview of the subsurface conditions encountered in the test pits
advanced during this investigation.

3.2.2 Topsoil

A surficial layer of topsoil was encountered at all of the test pit locations. The topsoil is generally
composed of brown sand, some silt, trace gravel with varying amounts of organic material. The
topsoil layer has a thickness ranging between 0.1 to 0.4 metres.

3.2.3 Silt and Sand

Below the top soil in test pit 18-1, native deposits of brown silty sand, trace gravel with organic
material were encountered overlying native deposits of grey brown sandy silt, trace clay. The silt
and sand deposits were encountered at 0.3 metres below ground surface. Test pit 18-1 was
terminated within the silt and sand layer at 1.9 metres below ground surface.

3.2.4 Sand

Native deposits of brown sand, trace silt and gravel were encountered below the top soil layer in
test pit 18-2 at a depth of 0.3 metres below ground surface with a thickness of 1.1 metres.

One grain size distribution test was undertaken on a sample of sand recovered from test pit 18-2
and the results of this testing are provided in Appendix D. The select sample of sand is comprised
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of 1% gravel, 96% sand and 3% silt and clay sized particles. The moisture content of this material
is 5%.

3.2.5 Glacial Till

Native deposits of glacial till comprised of grey brown silty sand, some clay and trace gravel were
encountered underlying the topsoil deposits in test pits 18-3, 18-4, 18-5 and underlying the sand
deposits in test pit 18-2. The glacial till in these test pits was encountered at depths ranging
between 0.9 and 2.2 metres below ground surface. All of the above test pits were terminated
within the glacial till layer at depths ranging between 1.8 and 2.6 metres below ground surface.

Native deposits of glacial till comprised of brown silty clayey sand, trace gravel, followed by glacial
till composed of grey brown sand, some silt and gravel trace clay, were encountered underlying
the topsoil deposit in test pits 18-7 to 18-10. The glacial till in these test pits was encountered at
depths ranging between 0.2 and 0.3 metres below ground surface. Test pits 18-7 to 18-9 were
terminated within the glacial till layer at depths ranging between 1.5 and 2.6 metres below ground
surface. The glacial till in test pit 18-10 is 1.0 metre thick.

Native deposits of glacial till comprised of brown sandy clayey silt and trace gravel, followed by
glacial till composed of grey brown sand, some silt and gravel trace clay, were encountered
underlying the topsoil deposit in test pits 18-13. The glacial till in this test pit was encountered at
a depth of 0.3 metres below ground surface and has a thickness of 1.0 metre.

Grain size distribution testing was undertaken on four representative samples of glacial till from
test pits 18-3, 18-8 and 18-13 and the results of this testing are provided in Appendix D. The
glacial till is comprised of 1 to 16% gravel, 31 to 59% sand and 25 to 67% silt and clay sized
particles. The moisture content of the glacial till ranges between 22 and 31%.

3.2.6 Silty Clay

Native deposits of weathered grey brown silty clay, some sand were encountered underlying the
top soil layer in test pit 18-6. The weathered silty clay was encountered at a depth of 0.3 metres
below ground surface and was terminated within the silty clay layer at a depth of 1.8 metres below
ground surface.

3.2.7 Sand and Gravel

Native deposits of red brown sand, some gravel, trace silt were encountered underlying the topsoil
layer in test pits 18-11 and 18-15 at a depth of 0.3 metres below ground surface with a thickness
of 2.3 and 0.5 metres respectively. Native deposits of brown sand and gravel, trace silt were
encountered underlying the topsoil layer in test pit 18-14 and underlying the red brown sand,
some gravel, trace silt layer in test pit 18-15. The brown sand and gravel was encountered at 0.3
and 0.8 metres below ground surface, respectively and the thickness of this layer was 0.6 and
1.7 metres, respectively.
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One (1) grain size distribution test was undertaken on a sample of sand and gravel recovered
from test pit 18-14 and the results of this testing are provided in Appendix D. The select sample
of sand and gravel is comprised of 36% gravel, 57% sand, 7% silt and clay sized patrticles. The
moisture content of this material is 17%.

3.2.8 Bedrock

Excavator refusal on inferred bedrock was noted in test pits 18-10, and 18-12 to 18-15 at depths
ranging between 0.3 and 2.5 metres below ground surface. It should be noted that the type and
quality of bedrock was not confirmed by bedrock coring.

3.2.9 Groundwater Conditions

Groundwater seepage was observed in several test pits advanced on March 2, 2018.
Groundwater conditions were only observed for the short period of time when the test pits were
open. The observed groundwater conditions are summarized in Table 3.1.

Table 3.1 — Observed Groundwater Conditions on March 2, 2018

Groundwater Elevation Below

Groundwater Depth Below

Test Pit SOu S EEE (EEs) Ground Surface (metres, Geodetic

Datum)

18-1 - -

18-2 = -

18-3 1.4 139.4

18-4 1.1 138.2

18-5 1.2 1376

18-6 15 137.0

18-7 15 136.4

18-8 1.1 136.5

18-9 0.3 1355

18-10 = -

18-11 - -

18-12 - -

18-13 0.2 1390

& GEMTEC Report to: Cameron and June Young
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Groundwater Elevation Below
: Groundwater Depth Below :
Test Pit Ground Surface (metres, Geodetic
Datum)

Ground Surface (metres)

18-14 1.0 140.1

18-15 - -

Based on the topography in the vicinity of the subject site, any shallow groundwater is expected
to flow west, towards Mississippi Lake.

4.0 HYDROGEOLOGICAL CONCEPTUAL MODEL

4.1 Background Information

Based on the results of the review of MECP water well records, land use observations and
available geology maps, the local hydrogeology on the subject site and adjacent lands are
characterized by thinly veneered quaternary sediments consisting of silty clay, sands and glacial
till.

The overburden thickness varies across the subject site, ranging from 0.3 to 3.1 metres based on
test well and test pit information (Figure 6). With the exception of overburden soils in the vicinity
of TP18-12, the overburden thickness is greater than 1.0 metres in thickness which reduces
surficial impacts to the bedrock water supply aquifer.

The site-specific geology findings are consistent with the findings of the available background
information.

4.2 Hydrogeological Conceptual Model

The framework for the hydrogeological conceptual model for the subject site is summarized in
Table 4.1 below.

A hydrogeological cross-section (Figure 7) across the subject site was prepared based
information from onsite test wells and 15 test pits. Please note that the boundaries between zones
indicated on the cross-section have been interpreted based on available information. Ground
surface elevations for each of the test wells and test pits were measured by GEMTEC staff using
a Trimble R10 global positioning system. The elevations are referenced to geodetic datum.
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Table 4.1 — Framework of Hydrogeological Conceptual Model

Stratigraphic Unit Generalized Composition Thickness

e Topsoil;

e Localized shallow bedrock (0.3
metres; northwestern portion of the
site)

Overburden e Deposits of silty clay, sand, sand
and gravel (north to northeastern
portion of the site, locally
discontinuous);

e Deposits of glacial till (south to
southwestern portion of the site)

e 0.3to 3.1 metres

e Sandstone / Limestone e 4310 7.3 metres
e Granite e >11.6 metres

Bedrock

e Surface water body located adjacent
to subject site

Mississippi Lake

The bedrock surface elevation ranges from about 135.1 to 142.0 metres Above Mean Sea Level
(AMSL) and the base of the well casings range from 125.9 to 131.9 metres AMSL. The elevation
of the water bearing zones (depth water found) ranges from 122.0 to 128.2 metres AMSL and the
elevation of the bottom of test wells ranged from 119.83 to 124.9 metres AMSL.

The cross-section, based on the onsite test well water well records and test pit information,
indicates that the total thickness of the overburden ranges from approximately 0.3 to 3.1 metres
and generally consists of thinly veneered quaternary sediments (silty clay, glacial till and sands
and gravels). The average overburden thickness across the subject site, based on test pit and
test well data is 1.9 metres. It is noted that only five of the 15 test pits were terminated on inferred
bedrock, the remaining test pits encountered groundwater and could not be advanced further.
The surface topography slopes west, towards Mississippi Lake.

It is our assessment that the hydrogeological cross section is consistent with available
background information and the site-specific geology from the field investigation on the subject
site. Due to the variable overburden thickness (0.3 to 3.0 metres) above the bedrock at the
subject site, the bedrock aquifer is not completely isolated and therefore measures should be
implemented in the design of septic systems to add additional protection above the bedrock.
However, it is noted that the water supply aquifer (granite) is overlain by the sandstone/limestone
bedrock aquifer which ranges in thickness from 4.3 to 7.3 metres.
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5.0 IMPACT ASSESSMENT

The impact on groundwater and surface water resources due to wastewater treatment and
disposal by individual onsite sewage disposal systems on the subject site are assessed in the
following sections.

5.1 Sewage Disposal Systems

This section discusses the results of the terrain evaluation as they relate to the feasibility of
installing sewage disposal systems on the subject site for onsite wastewater treatment and
disposal.

It should be noted that the following information is provided for general guidance purposes only
and that all septic systems installed on the subject site should be designed on a lot by lot basis
using a lot specific investigation involving test holes to determine the actual subsurface conditions
at the location of the proposed septic system. In all cases, the septic system design must conform
to the Ontario Building Code (OBC) requirements.

5.1.1 Class IV Septic Sewage Disposal Systems

This section discusses the results of the terrain evaluation as they relate to the feasibility of
installing Class IV septic sewage disposal systems on the subject site.

The septic system envelope area (septic envelope) represents the area on a lot set aside for the
construction of the leaching bed and is for the leaching bed only. It does not include that area
required for the septic tank or the isolation/separation distances required by the Ontario Building
Code (OBC). The size of the septic system envelope is a function of the percolation rate of the
native soil in the vicinity of the septic envelope (or the fill used for the construction of a septic bed)
and the daily effluent loading to the septic bed.

The septic envelope sizes were estimated for the purposes of preparing a Conceptual Lot
Development Plan (Appendix A). The conservative average septic system envelope required to
service a single-family dwelling at this site; which was calculated using a conservative design flow
of 3,500 litres/day and a conservative loading rate of 4 litres/m?/day. The septic envelope area
required under this scenario is 875 m? (0.088 hectares). This septic system envelope should be
readily accommodated on the lot sizes that are proposed (minimum 0.60 hectares), as
demonstrated in the Conceptual Lot Development Plan (Appendix A).

Prior to establishing the actual septic envelope (leaching bed) location on any particular lot, test
holes should be excavated to determine the actual subsurface conditions in the area of the
proposed leaching bed.

The septic leaching bed design must ensure that the bottom of the absorption trenches is at least
0.9 metres above low permeability soils (such as silty clay), bedrock, and the seasonally high
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groundwater table. Based on the soil conditions which were observed in the test pits and
boreholes, it is expected that some or all of the septic leaching beds at this site will be partially or
fully raised.

A site-specific investigation should be carried out on each lot for septic system design purposes
to determine the thickness and type of overburden present in any areas proposed for installation
of leaching beds.

5.1.2 Tertiary Septic Systems

Approved septic disposal systems that meet the OBC requirements for tertiary treatment could
also be considered for this development in place of conventional Class IV septic systems. The
disposal beds for tertiary treatment systems require a smaller area than conventional Class IV
septic systems. Furthermore, the required separation distance between the underside of the
crushed stone layer in the disposal bed and low permeability soils, bedrock, or the seasonally
high groundwater table is less than the required 0.9 metres for conventional septic systems.
Some tertiary treatment systems are also effective in reducing contaminants, such as nitrate, prior
to disposal to the leaching bed.

5.2 Groundwater Impacts

The potential risk to groundwater resources on and off the subject site was assessed in
accordance with Ministry of Environment Procedure D-5-4: Technical Guideline for Individual On-
Site Sewage Systems: Water Quality Impact Risk Assessment. To evaluate the groundwater
impacts, the Three-Step Assessment Process outlining in MECP D-5-4 was followed.

5.2.1 Three-Step Assessment: Step 1 - Lot Size Considerations

Lot sizes of 1.0 hectares or larger are assumed to be sufficient for attenuative processes to reduce
nitrate-nitrogen to acceptable concentrations in groundwater below adjacent properties. The
proposed lot sizes of 0.6 hectares (minimum) does not meet this consideration.

5.2.2 Three-Step Assessment: Step 2 — Isolation

Where proposed lot sizes are less than 1.0 hectares, the risk of sewage effluent contamination
must be assessed for the proposed subdivision. As per Procedure D-5-4, it is required to:

e Evaluate the most probable groundwater receiver for sewage effluent; and,

e Define the most probable lower hydraulic or physical boundary of the groundwater
receiving the sewage effluent.

Based on the hydrogeological conceptual model and as per the isolation requirements of MECP
Procedure D-5-4, the groundwater receiver for the septic effluent is upper sandstone/limestone
bedrock aquifer and the septic effluent may not be fully isolated from the water supply aquifer.
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The result of the hydrogeological conceptual model indicates that the thin surficial overburden
deposits across the site generally do not meet the above requirements for isolation.

5.2.3 Three-Step Assessment: Step 3 - Nitrate Dilution Calculations

Where it cannot be demonstrated that the effluent is hydrogeologically isolated from the water
supply aquifer and the proposed lot sizes are less than 1.0 hectares, the risk of individual on-site
septic systems will be assessed using nitrate-nitrogen contaminant loading. The maximum
allowable concentration of nitrate in the groundwater at the boundaries of the subject property is
10 milligrams per litre as per MECP Procedure D-5-4, dated August 1996.

The nitrate concentration at the site boundaries was calculated using the information in Table 5.1,
below.

Table 5.1 Nitrate Dilution Assumptions

Parameters Nitrate Dilution Calcs

Lot Area 88,250.5 m?
Infiltration Area
Lot area — 10% for hard surfaces 79,4255 m?
(e.g. roof, driveways)
_ - 75 mm
Water Holding Capacity Shallow rooted crops/urban lawns, fine sandy loam
Annual Water Surplus? 381 mm/year
0.1
Topography Factor (TF) Hilly Land
_ 0.4
Soil Factor (SF) Open Sandy Loam
0.1
Cover Factor (CF) Cultivated Land
Infiltration Factor® 0.60

(TF + SF + CF)
1. Water holding capacity of soils (WHC) based on information obtained from Table 3.1 of the Ministry of
Environment Stormwater Management Planning and Design Manual, dated March 2003.

2. Annual water surplus based on Environment Canada Water Surplus Datasheets (Appendix E) for weather
station Carleton Place-Appleton (1984-2006).
3. Infiltration factors based on information provided in MOEE, 1995.

The predictive assessment is conducted using a mass balance calculation to determine the
sewage loading for nitrate at the property boundary (see equation below).

Mass Annual Nitrate Loading(grams/year) ~  grams mg

Cn: = = - =
Nitrate = yolume ~ Annual Dilution Volume(cubic metres/year) ~ cubic metre L

The nitrate dilution calculations are provided in Appendix E and summarized in Table 5.2 below.
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Table 5.2 Nitrate Dilution Calculations

Parameters Nitrate Dilution Calcs

Number of Lots 11

160,600 grams/year
Annual Nitrate Loading
(11 lots x 40grams/lot/day *365 days/year)

19,670 m¥/year

Annual Dilution Volume o o
[(surplus 0.381 m/year * infiltration factor 0.65 * infiltration area 79,425.5 m?)

+ (septic flows of 1 m¥lot/day * 11 lots * 365 days/year)

Nitrate Concentration at

7.2 mg/L
Property Boundary

Based on the above information, the weighted average nitrate concentration at the site boundaries
was calculated to be 7.2 mg/L (refer to the calculation in Appendix E). The nitrate impact
assessment, using conservative assumptions, meets the acceptable nitrate impact requirement
of 10 mg/L established by the MECP.

5.2.4 Background Nitrate Conditions

To further evaluate the potential risk of septic effluent on the water supply aquifer, the background
water quality was assessed. Groundwater samples (PW1, PW2 and PW3) were collected from
three (3) private wells on December 27, 2017 and February 19, 2018 and submitted for
‘subdivision package’ parameters. Private wells PW1 and PW3 are located directly adjacent to
the subject site and PW?2 is currently located within the subject site (refer to Figure 2 for private
well locations). The nitrate concentrations were reported to be <0.1, 1.0 and 0.2 mg/L for PW1,
PW2 and PW3 respectively. It is noted that PW1 and PW3 are completed at similar depths to the
onsite test well and based on information provided to us, PW2 is a shallow on-site well with a
depth of approximately 6.0 metres. No MECP WWR is available for PW2 and the increased nitrate
may be due to poor well installation (e.g. grouting procedure and depth of casing unknown).

Groundwater samples were collected from standpipe piezometers installed in three shallow test
pits (TP 18-3, 18-9 and 18-13) on March 2, 2018 in order to determine nitrate concentrations in
the shallow subsurface. The location of the test pits is provided on Figure 2 and the nitrate
concentrations are summarized in Table 5.1 below.
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Table 5.1 — Summary of Groundwater Quality from Test Pits

Groundwater Quality Units (;:;:jg:;/ TP 18-3 TP 18-13
Nitrate as N mg/L 10 <0.1 <0.1 <0.1
Nitrite as N mg/L 1.0 <0.05 <0.05 <0.05
Ammonia as N mg/L - 0.07 0.11 0.11
Total Phosphorous (TP) mg/L - 0.10 1.18 0.71
Total Kjeldahl Nitrogen (TKN) mg/L - 0.4 1.1 0.9

1.  Ontario Drinking Water Standards

The groundwater samples collected from piezometers installed in test pits TP18-3, 18-9 and 18-
13, reported non-detectable concentrations of nitrate and nitrite. In addition to the nitrate and
nitrite sampling, total phosphorous, total kjeldahl nitrogen and ammonia were analyzed in order
to assess phosphorous loading to Mississippi Lake (discussed in section 5.3 below).

It has been determined that, through dilution of the nitrate stemming from the proposed septic
systems, the proposed 11 residential lots can be established while maintaining a nitrate
concentration within the groundwater at the property boundary of less than 10 mg/L. Therefore,
the proposed subdivision meets the requirements of the Three-Step Assessment Process as
outlined in MECP D-5-4.

5.2.5 Aquifer Vulnerability

The nitrate levels in all onsite test wells ranged from the method detection limit of the laboratory
(<0.10 mg/L) to 0.2 mg/L. The subject site and surrounding area were historically used for
agricultural purposes and given the low concentrations of nitrate detected, the bedrock water
supply aquifer does not appear to be significantly impacted from the agricultural use.

Possible off-site impacts from the proposed subdivision include those associated with septic
system effluent. However, nitrate dilution calculations carried out as part of this investigation have
shown that nitrate concentrations are expected to be less than the limit of 10 milligrams per litre
at the site boundaries, as established by the MECP.

Surficial geological mapping and on-site test pits indicate that the site is underlain by
approximately 0.3 to 3.05-metre-thick, thinly veneered, unconsolidated sediments and therefore,
the site is classified as hydrogeologically sensitive. The proposed residential development is not
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anticipated to negatively impact the groundwater aquifer, based on the calculated nitrate
concentration of 7.2 mg/L at the property boundary. In order to minimize the potential risk to
groundwater resources from the septic system, a clay liner, extended well casing and increased
separation distances between the well and septic are recommended.

5.3 Surface Water Impacts

Based on the hydrogeological conceptual model, the septic effluent receiver is the shallow
bedrock aquifer; however, given the sloping topography towards Mississippi Lake, the shallow
groundwater system may also discharge to Mississippi Lake. Provided the on-site septic systems
are constructed in accordance with the Ontario Building Code, municipal requirements and
appropriate surface water setbacks, adverse water quality impacts to surface water are not
anticipated.

Nevertheless, in order to assess the impacts from phosphorous loading to Mississippi Lake, a
mass loading analysis was completed to estimate the phosphorous loading to Mississippi Lake.
Mississippi Lake is part of the Mississippi River system and for the purposes of assessing surface
water impacts, will be considered a flow through system (i.e. river). The following equation is used
to solve the downstream phosphorous concentration from the proposed 11 lots on Mississippi
Lake:

_ CRQR + Cpr
’ Qr

where, Cr is the calculated concentration of phosphorous in Mississippi River at the downstream
boundary; Qris the discharge of the Mississippi River; Cr is the concentration of phosphorus
upstream in the Mississippi River; Qg is the discharge upstream; Cr is the concertation of
phosphorus in septic effluent; Qp is the septic effluent discharge rate.

. Qr =32 m%s (average daily flow from Mississippi River at Ferguson Falls gauging station
02KF001, 1982 to 2015; https://wateroffice.ec.gc.cal/index_e.html);

. Cr=0.0260 mg of phosphorous per litre (maximum phosphorous concentration measured
in Mississippi Lake based on available data between 1975-2011, Mississippi Lake
Association, 2015);

- Noted to be downstream locations; however, the maximum available concentration
was utilized as a conservative estimate.

. Qp=1.3x10"*m%s (11,000 litres per day; 1,000 litres per day per lot);

- Conservative estimate assumes direct septic effluent into Mississippi Lake.
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. Cp =165 mg/L (15 mg/L per lot, 11 lots total; concentration of phosphate recommended
to assess potential impact of sewage effluent as outlined in MECP D-5-4); and,

« Q7 =Sum of Qr and Qp

The daily septic effluent volumes of 1.3 x 10 m%s (1,000 litres per day per septic system) are
considered to be negligible in comparison to Mississippi River daily flow volumes of 32 m¥s. It is
noted that the average daily inflow (Mississippi River at Ferguson Falls 02KF001) and outflow
(Mississippi Lake at Appleton 02KF006) from Mississippi Lake are both approximately 32 m3/s.

The calculated downstream concentration of phosphorus is 0.0267 mg/L, which corresponds to
an increase in phosphorous of 0.0007 mg/L. The background phosphorous concentrations in the
overburden groundwater were measured to be 0.10 to 1.18 mg/L (Table 5.1), which is lower than
the estimated phosphorous septic loading of 15 mg/L. It is noted that the calculations are
extremely conservative and are provided to demonstrate that the proposed Mississippi Lake
surface water will not be negatively impacted by the proposed development.

6.0 GROUNDWATER SUPPLY

A groundwater supply investigation was carried out in accordance with the MECP August 1996
document “Procedure D-5-5, Technical Guideline for Private Wells: Water Supply Assessment”,
to determine the quantity and quality of groundwater available for domestic water supply. The
results of the groundwater supply investigation are summarized in the following sections.

6.1 Test Well Construction

The MECP Procedure D-5-5 document indicates that a minimum of three (3) test wells are
required for sites up to 15 hectares, with the Site under investigation being 9.7 hectares. Three
(3) new test wells (TW1, TW2 and TW3) were drilled by Air Rock Drilling Co. Ltd. under Well
Contractor License No. 1119. The wells were completed on July 10 and 11, 2018; copies of the
MECP Water Well Records and the Certificates of Well Compliance (Well Grouting Inspections)
are provided in Appendix F.

The locations of the new test wells were chosen to provide maximum coverage of the site and
with the intent for future use as water supply wells on individual lots (Figure 2). The geographical
references for the test wells are provided in the respective MECP Water Well Records.

Well grouting inspections were carried out by GEMTEC staff during the sealing of the well casings
in all test wells. The test wells were constructed using a nominal 159 millimetre inside diameter
steel casing. The construction details of the test wells are summarized in Table 6.1.

Table 6.1 — Summary of Test Well Construction Details
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Depth to Depth of Well Depth Water
Bedrock Casi E q Total Well Depth
Test Well edroc asing oun
m BGS

(m BGS) (m BGS) (m BGS) ( )
TW 1 2.4 12.2 158&17.1 19.2
TW 2 3.0 12.2 16.1 & 16.8 18.3
TW 3 15 12.2 15.2&16.1 18.3

Notes: m BGS - Metres Below Ground Surface

6.2 Pumping Tests Field Procedure

The pumping tests for the onsite test wells were conducted between August 7 and August 9,
2018. A six (6) hour duration constant discharge rate pumping test was conducted in each test
well. The pump discharge was directed to the ground surface at a distance ranging from 5 to 10
metres from the test wells and in a manner such that the flow of water on the ground surface was
directed away from the test wells.

6.2.1 Water Level Measurements

During the pumping tests, water level measurements were taken at regular intervals in the well
being pumped using an electric water level tape and on a continuous basis using electronic data
loggers. After the pump was shut off, water level data was collected until a minimum of 95 percent
of the drawdown in water level had recovered in the test wells or two hours had passed. The
water level measurements for the drawdown and recovery data for the pumping tests are provided
in Appendix F. The drawdown data was measured with reference to the top of the well casings.

Water level measurements were also taken from other onsite test wells (observation wells) during
the pumping of each of the test wells to determine potential interference effects between the test
wells during pumping. Water level measurements taken in the observation wells are provided in
Appendix G.

6.2.2 Flow Rate Measurements

The wells were pumped using a 1.5 HP electric submersible pump and portable generator
supplied by Air Rock. The flow rate of the pump discharge hose was constantly monitored using
a timed-volume method. Multiple flow measurements were taken within the first hour of the
pumping test and then at 60 to 120-minute intervals throughout the remainder of the pumping test
to ensure that the discharge rate maintained a constant flow rate (i.e. within 5%). A summary of
the flow rate from the pumping tests of the test wells is provided in Table 6.2:
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Table 6.2 — Pump Test Flow Rates

Flow Rate (Litres per minute)

Time (min) TW 2

0-360 30.3 37.8 37.8

Please note that the discharge rate on the drawdown data and graph sheets for the pumping tests
are listed as variable because the recovery period, where the discharge rate is zero, is included
in the same data set as the drawdown data. However, the actual discharge rate during the
pumping of the test wells was at a constant rate.

6.2.3 Groundwater Sampling

Total chlorine tests were conducted in the field to ensure that chlorine levels were at 0.0 mg/L
prior to sampling for bacteriological testing. The temperature, conductivity, total dissolved solids,
pH, turbidity, colour and total chlorine levels of the groundwater were measured at periodic
intervals during the pumping tests and are summarized in Appendix H. The field equipment used
during the pumping test is calibrated monthly by GEMTEC and the details of field equipment are
provided in Table 6.3:

Table 6.3 — Field Equipment Overview

Field Parameters Manufacturer Model No.

Total Chlorine Hach CN-60

pH, temperature, TDS and

. Hanna HI 98129
Conductivity

Turbidity Hanna HI 98703

Colour Hanna DR 890

Groundwater samples for laboratory analysis were collected from the test wells after three (3) and
six (6) hours of pumping.

The groundwater samples were collected in laboratory supplied bottles and prepared/preserved
in the field in accordance with the industry standard sampling, handling and preservation

Report to: Cameron and June Young

@ GEMTEC Project: 60215.11 (March 11, 2020)



procedures required by the laboratory. All water samples, including samples for metal analysis,
were unfiltered. The groundwater samples were subsequently submitted to AGAT laboratories in
Ottawa, Ontario for chemical, physical and bacteriological analyses as listed in the MECP
guideline titled “Technical Guideline for Private Wells: Water Supply Assessment”, dated August
1996.

6.3 Test Well Water Quality

The results of the chemical, physical and bacteriological analyses on the water samples from the
test wells are summarized in in Appendix H and the laboratory results from Paracel Laboratories
is provided in Appendix |.

6.3.1.1 Bacteriological Parameters

Total chlorine measurements made at regular intervals during the pumping test confirmed that
total chlorine concentrations in the well water was non-detectable at the time of bacteriological
sampling.

The proposed water supply aquifer, based on water samples collected from the onsite test wells,
contains total coliform maximum acceptable concentration exceedances of the Ontario Drinking
Water Standards (ODWS). Test well TW?2 initially had elevated fecal and total coliforms detected
(59 CFU/100mL and confluent, respectively) in the 3-hour pumping test sample. The water
sample collected at the end of the pumping test (6-hour sample) reported non-detectable fecal
and total coliform concentrations. Following well chlorination and additional well development, the
fecal coliform remained non-detectable and the total coliform was reported to be 3 CFU/100mL.

Although the total coliform concentration in TW2 exceeds the ODWS maximum acceptable
concentration of 0 CFU/100mL, the total coliform concentrations detected meet the MECP
Procedure D-5-5 limit of less than 6 counts per 100 mL for Total Coliform bacteria. In addition,
the concentration of other bacteria indicator species such as e.coli and fecal coliform (with the
exception of TW2 3-hour sample, pre-chlorination) were determined to be non-detectable in all of
the water samples.

Based on the bacteriological testing, the water is suitable for consumption.

6.3.1.2 Other Health Related Parameters

No other maximum acceptable concentration limits of the ODWS were exceeded (with the
exception of total and fecal coliform in TW2 noted above) in the three and six-hour water samples
collected from the onsite test wells. This includes fluoride, nitrate, nitrite and heavy metals.
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6.3.2 Operational Guideline Exceedances

Operational related exceedances of the Ontario Drinking Water Standards (ODWS) were
detected for hardness (all test wells) and organic nitrogen (TW1 and TW3) and are discussed in
the following section:

Hardness

The concentration of hardness in water samples obtained from all three test wells ranged from
284 to 401 mg/L as CaCOs3; and was higher than the operational guideline of 80 to 100 mg/L of
CaCOs as specified in the ODWS.

Water having a hardness level above 80 to 100 mg/L as CaCO3 is often softened for domestic
use. The MECP Procedure D-5-5 document states that water having a hardness value more than
300 mg/L is considered "very hard". The Ontario Ministry of the Environment publication entitled
"Technical Support Document for Ontario Drinking Water Standards, Objectives and Guidelines",
states that water with hardness in excess of 500 mg/L is considered to be unacceptable for most
domestic purposes. There is no upper treatable limit for hardness specified in MECP Procedure
D-5-5.

The concentrations of hardness in all the test wells are below the reported threshold of 500 mg/L
as CaCOa3 as specified in the Technical Support Document for the ODWS. The concentration of
hardness observed in the test wells is considered to be reasonably treatable using a conventional
water softener. Most water supply wells within rural eastern Ontario are equipped with water
softeners.

Water softening by conventional sodium ion exchange may introduce relatively high
concentrations of sodium into the drinking water that may be of concern to persons on a sodium
restricted diet. The use of potassium chloride in the water softener (which adds potassium to the
water instead of sodium); could be considered as a means of keeping sodium concentrations in
the water at background levels. Consideration could also be given to providing a bypass of the
water softener for drinking water purposes (for example, a bypass of the softener to the cold-
water kitchen tap).

Organic Nitrogen

The organic nitrogen concentration (total kjeldahl nitrogen — ammonia) exceeded the operational
guideline of 0.15 mg/L for Ontario Drinking Water Standards (ODWS) in all test wells. The organic
nitrogen ranged from 0 to 0.4 mg/L which slightly exceeds the ODWS. It is noted that the organic
nitrogen decreased from 0.4 to 0 and 0.3 to 0.2 mg/L during TW1 and TW3 pumping tests.

The ODWS indicates that levels of organic nitrogen in excess of 0.15 mg/L may be caused by
septic tank or sewage effluent contamination and is typically associated with Dissolved Organic
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Carbon (DOC) contribution of 0.6 mg/L. Organic nitrogen can react with chlorine and severely
reduce its disinfectant power; in addition, taste and odour problems may also occur. It is not
expected that chlorination will be utilized by homeowners in the residential subdivision and, as
such, no concerns with the operational objective exceedance for organic nitrogen were identified.

6.3.3 Aesthetic Objective Exceedances

Aesthetic objective exceedances of the Ontario Drinking Water Standards (ODWS) were detected
for iron and colour. These exceedances are discussed in the following sections:

Iron

The iron levels in samples recovered from the on-site test wells ranged from 0.3 to 1.0 milligrams
per litre. Samples recovered from test wells TW 1 and TW 2 exceed the ODWS aesthetic objective
for iron of 0.3 milligrams per litre. Elevated levels of iron may cause staining to plumbing fixtures
and laundry. However, the iron level is well within the maximum reasonably treatable limits (5.0
mg/L) provided in Table 3 of the Appendix in the MECP Guideline D-5-5.

Colour

The analytical laboratory results for colour (true colour unit - TCU) exceeded the ODWS aesthetic
objective at all test well locations (TW 1, TW 2 and TW3). The colour in samples from these test
wells ranged from 10 to 50 TCU. The highest levels were generally noted in TW1 which has the
highest iron concentrations. The elevated colour parameter may be the result of high iron
concentrations, which can precipitate out of solution and increase the colour levels. Generally,
the test wells with the highest iron concentrations were associated with higher colour.

Water having a faint yellow/brown colour can be caused by organic materials and contributed to
by iron and manganese. Colour is not generally considered a health issue and the aesthetic
objective is set by appearance. However, the laboratory-measured colour in samples from all
three test wells exceeded the treatability limit of 7 TCU. Upon resampling of TW2 on September
6, 2018 the field measured colour at the time of sample collection was 0 TCU and the
corresponding laboratory measured colour was 10 TCU.

Given the absence of any elevated organic substances (e.g. dissolved organic carbon, nitrate,
nitrite, tannins and lignins and organic nitrogen) exceeding the ODWS and the elevated iron
levels, which exceed the ODWS aesthetic objective, the colour is likely the result of elevated iron
concentrations and can be treated using manganese greensand treatment systems. As stated in
Table 3 of the Appendix in the MECP Guideline D-5-5, higher iron-related colour (exceeding the
maximum concentration considered reasonably treatable limit of 7 TCU) may be removed by
manganese greensand treatment.
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6.4 Offsite Private Well Water Quality

The water quality from three adjacent properties were assessed to determine the background
water quality (Figure 2). Table 6.4 provides a list of maximum acceptable concentration (MAC),
aesthetic objectives (AO) and operational guidelines (OG) exceedances for both onsite test wells
and the offsite test wells.

Table 6.4 — Comparison of Onsite and Offsite (Neighbouring Properties) Well Water
Quality

Onsite Test Wells Offsite Test Wells
MAC, AO and OG Exceedances AO and OG Exceedances
Organic Nitrogen = 0 — 0.4 mg/L Organic Nitrogen = 0.2 mg/L
Total Hardness (as CaCOs) Total Hardness (as CaCOs) = 244 — 349
=284 - 401 mg/L mg/L
Iron = 0.3 — 1.0 mg/L Iron = <0.1 — 0.424 mg/L
Fecal coliform (TW2 = 59 CFU/100mL%) and Fecal Coliform = Not-Detected
Total coliform (TW2 = 3 CFU/1mL?2) Total Coliform = Not-detected
Total Dissolved Solids = 310 — 472 mg/L Total Dissolves Solids = 404-836 mg/L
Colour = 10 = 50 TCU? Colour =<2 TCU

Notes: Bolded values exceed the ODWQS.

1. Fecal coliform of 59 CFU/100mL measured during 3-hour pumping test sample. Fecal coliform subsequently
decreased to non-detectable concentrations in the 6-hour pumping test sample, as well as resampling on
September 8, 2018.

2. Review of the water quality data and field measured colour indicates that the colour is iron-related and higher
iron-related colour can be removed by manganese greensand treatment.

The total dissolved solids (TDS) concentrations in the offsite private wells were measured to be
404 to 836 mg/L, which exceeds the ODWS aesthetic objective of 500 milligrams per litre.
Elevated levels of TDS can lead to problems associated with encrustation and corrosion.

To determine the corrosive nature of the groundwater, the Langelier Saturation Index (LSI) was
calculated for PW2 and PW3, which exceeded the ODWS for TDS. These values are based on
the TDS, temperature, pH, alkalinity, and calcium observed in the sample. The LS| was calculated
to be 0.02 and 0.14 (PW2 and PW3) using an estimated groundwater temperature of 10°C. This
indicates that the water is slightly scale forming and corrosive. In our experience, the palatability
of water with a TDS concentration of that measured should not be an issue.

Report to: Cameron and June Young

@ GEMTEC Project: 60215.11 (March 11, 2020)

22



As per the “Technical Support Document for Ontario Drinking Water Standards, Objectives and
Guidelines”, TDS levels in excess of 500 mg/L may result in excessive hardness, taste, mineral
deposition or corrosion. According to the “Guidelines for Canadian Drinking Water Quality:
Guideline Technical Document — Total Dissolved Solids (TDS)”, published by Health Canada
(1991), TDS levels between 600 and 900 mg/L are considered to be ‘fair’. At levels above 1,200
mg/L, the palatability of drinking water is ‘unacceptable’. The palatability of the drinking water is
expected to be acceptable, although some taste problems may occur as the palatability is
classified as ‘fair’.

Based on the onsite and offsite test well water quality, water quality on the site is generally similar
to offsite test wells. The occurrence of aesthetic objectives and operational guidelines may vary;
the water quality is within maximum treatability limits as specified in the Ontario Drinking Water
Quiality Standards, Objectives and Guidelines.

6.5 Impact from Mississippi Lake

The groundwater chemistry of the private wells sampled, all located within 65 to 200 metres from
Mississippi Lake, do not have any significant elevated surface water indicators such as total
coliform, e.coli, fecal coliform, ammonia, dissolved organic carbon, colour, phenols, tannin and
lignin, total kjeldahl nitrogen or organic nitrogen. Based on the available water well records, the
private wells have likely been in operation for greater than 20 years and have minimum O.Reg
903 casing lengths of approximately 6.0 metres below ground surface.

The newly drilled test wells generally have similar water quality to the private wells sampled, with
no significant elevated surface water indicators, with the exception of colour. The elevated colour
is attributed to the elevated iron and manganese concentrations, which were generally reported
to be greater in on-site test wells. Furthermore, the test wells have minimum well casing lengths
of 12.2 metres below ground surface, to further reduce the risk of potential surface water impacts.

6.6 Pumping Test Analysis

6.6.1 Pump Test Analysis Overview

The drawdown and recovery water level data from the three (3) pumping tests conducted on the
onsite test wells TW 1 to TW3, inclusive, are provided in Appendix G. The details of the pumping
tests carried out on the test wells are provided in Table 6.5. All depths provided are in metres
below ground surface (m BGS).
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Table 6.5 — Pumping Tests Details

Parameter

Duration (minutes) 390 390 390
Flow Rate (litres per minute) 30.3 37.8 37.8
Static Water Level (m BGS) 6.91 3.09 2.17
Well Depth (m BGS) 19.2 18.3 18.3
Available Drawdown (m) 15.3 15.2 16.1
Water Level at End of Pumping (m BGS) 11.36 6.39 15.93
Observed Drawdown at End of Pumping (m) 4.45 3.30 13.76
Percent Drawdown Utilized (%) 29.0 21.7 85.5

As per MECP Procedure D-5-5, each of the test wells was pumped at a flow rate greater than
18.8 litres per minute for 6 hours. The maximum drawdown observed at the end of pumping, at
rates of 30.3 to 37.8 litres per minute, was 15.9 metres in test well TW 3 which is equivalent to
approximately 85 percent of the available drawdown in the test well. The drawdown utilized in
the remaining test wells ranged from 22 to 29 percent. Based on these results, all of the onsite
test wells are capable of supplying water at a rate significantly greater than 18.8 litres per minute
for a period greater than six (6) hours. This is considered more than sufficient for typical domestic
use.

6.6.2 Transmissivity Analysis

The transmissivity of the water supply aquifer was estimated from the pump test drawdown and
recovery data using Agtesolv version 4.5, a commercially available software program from
HydroSOLVE Inc. An analysis of the pump test and recovery data was carried out using the
Cooper-Jacob method of analysis and Theis recovery method of analysis. The results of the
Aqtesolv 4.5 analysis are provided in Appendix J.
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6.6.2.1 Pumping Test TW 1

Test well TW 1 was pumped at a constant rate of 30.3 L/min for 385 minutes. The drawdown in
the pumped well increased to approximately 3.8 m after 60 minutes of pumping and then gradually
increased to 4.5 metres until approximately 385 minutes after pumping started. The water level in
the test well recovered 95% within approximately 13 hours after the pump was shut off (Appendix
G).

The specific capacity of the well at the time of maximum drawdown was 6.7 L/min/m. An aquifer
transmissivity of 7.4 and 7.8 m?/day was estimated using the drawdown and recovery data,
respectively (Appendix J). Observation well data from TW2 and TW3 displayed minimal
drawdown of 0.24 and 0.23 metres respectively and aquifer parameters could not be evaluated
using drawdown and recovery data from the observation wells.

6.6.2.2 Pumping Test TW 2

Test well TW 2 was pumped at a constant rate of 37.8 L/min for 385 minutes. The drawdown in
the pumped well increased to approximately 2.7 m after 60 minutes of pumping and then gradually
increased to 3.3 metres until approximately 385 minutes after pumping started. The water level in
the test well recovered 95% within approximately 13 hours after the pump was shut off (Appendix
G).

The specific capacity of the well at the time of maximum drawdown was 11.5 L/min/m. An aquifer
transmissivity of 15 and 12 m?day was estimated using the drawdown and recovery data,
respectively (Appendix J). Observation well data from TW1 and TW3 displayed minimal
drawdown of 0.22 and 0.34 metres respectively and aquifer parameters could not be evaluated
using drawdown and recovery data from the observation wells.

6.6.2.3 Pumping Test TW 3

Test well TW 1 was pumped at a constant rate of 37.8 L/min for 390 minutes. The drawdown in
the pumped well increased to approximately 13.7 m after 120 minutes of pumping and then the
drawdown remained consistent at 13.8 metres until approximately 390 minutes after pumping
started. It is noted that discharge measurements collected at regular intervals throughout the
pumping test recorded measured flows of approximately 37.8 litres per minute (i.e. 10 US gallons
per minute). The water level in the test well recovered 95% within approximately 10 hours after
the pump was shut off (Appendix G).

The specific capacity of the well at the time of maximum drawdown was 2.7 L/min/m. An aquifer
transmissivity of 1.4 and 5.8 m?/day was estimated using the drawdown and recovery data,
respectively (Appendix J). Observation well data from TW1 and TwW2 displayed minimal
drawdown of 0.31 and 0.08 metres respectively and aquifer parameters could not be evaluated
using drawdown and recovery data from the observation wells.
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6.7 Hydraulic Interference Effects

During the pumping of the onsite test wells, manual water level measurements were taken at one
to two-hour intervals in the two test wells that were not being pumped (bedrock observation wells)
on the site. In addition, continuous water level loggers, recording at 15 second intervals, were
installed in all test wells. The water level measurements in the observation wells are reported in
Appendix G and discussed below.

6.7.1 Bedrock Observation Wells

The change in water level measurements in bedrock monitoring wells (test wells not being
pumped) during the pumping tests for test wells TW 1, TW 2, and TW 3 ranged from 0.08 metres
to 0.34 metres. The water level increased and decreased in the observation wells throughout the
pumping tests. Given the minor water level fluctuations observed during the pumping tests
(maximum of 0.34 metres), the observed water level fluctuations (both increases and decreases)
may be associated with natural water level fluctuations and not with pumping.

6.7.2 Computer Model Simulations

A well interference simulation was developed using Agtesolv version 4.5. One scenario was
developed and the well simulation output is provided in Appendix K for discussion purposes. A
discussion of each simulation and the parameters used in its development are provided in the
following sections.

No estimates of the storativity are available, however typical values for confined aquifers range
from 5 x 10°to 5 x 10 (Todd, 1980).

6.7.2.1 Scenario 1 (Figure K1 - Appendix K)

Scenario 1 is provided to illustrate the maximum drawdown using the unified aquifer parameters
identified in Table 6.7. Furthermore, the average storativity for a confined aquifer was used (Todd,
1980). The following parameter values were utilized in the model:

e Number of pumping wells = 11 wells;

e Individual well pumping rate = 18.9 litres per minute;

e Duration of pumping = 120 minutes;

e Analysis model = Theis

e Agquifer thickness = 6.0 metres;

e Aguifer transmissivity = 6.6 m?/day (geometric mean based on TW1, TW2 and TW3);
and,

e Storativity coefficient = 5 x 10° (conservative estimate of storativity).

The results of Scenario 1 simulation indicate that the maximum drawdown within the site, localized
at the individual pumping wells is approximately 4.25 to 4.50 metres. The maximum drawdown
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between wells is 1.1 metres. The drawdown decreases to less than 0.05 metres at the property
boundary. Based on the results of the well interference simulation, the interference between
drinking water wells and neighbouring properties is considered to be acceptable.

6.8 Long Term Well Yields

The British Columbia Ministry of the Environment (2012) estimates the long-term well yield by first
determining the well’s specific capacity after 100 days of pumping (theoretical drawdown without
recharge). The assessment was carried out using the following data:

e Time (t) - 100 days;

e Pumping Rate (Q) - 27 m3/day (based on peak flow of 18.75 litres per minute);

e Transmissivity (T) — 6.6 m?/day (geometric mean based on TW1, TW2 and TW3);
e Distance (r) - 0.078 metres (based on radius of open hole test well);

e Storativity (S) — 5 x 10° (conservative estimate of storativity for a confined aquifer -
Todd, 1980); and,

e Maximum Available Drawdown (D) — 15.5 metres (geometric mean based on TW1, TW2
and TW3).

First, the drawdown in the aquifer after 100 days of pumping is calculated using the Modified
Nonequilibrium Equation (Groundwater and Wells 2" Ed., Driscoll, 1986):

S:0.183-() ‘Log 2.2§-T -t
T r--S
The specific capacity after 100 days (SC) is calculated using the pumping flow rate (Q) and
estimated drawdown after 100 days (S):

SC=9
S

The safe well yield (Qsae) can then be estimated by multiplying the specific capacity after 100
days of pumping (SC) by the maximum available drawdown (D) by a safety factor of 0.7:

Q. =0.7xSC,,, xD

available

Using this approach, the safe well yield was calculated for the average scenario based on unified
transmissivity values. The safe well yield was calculated to be approximately 28 litres per minute
of continuous pumping for 100 days. This is 1.5 times more than the peak pumping rates of MECP
Procedure D-5-5 of 18.9 litres per minute for a period of 2 hours.
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7.0 CONCLUSIONS

Based on the results of the hydrogeological investigation, the following conclusions and
professional opinions are provided:

& GEMTEC

The site geology generally consists of thinly veneered unconsolidated quaternary
sediments, consisting of silty clay, sand and gravels and/or glacial till. The subject site
overburden thickness ranges from approximately 0.3 to 3.1 metres. The site is considered
to be hydrogeologically sensitive and protective measures are recommended to minimize
potential impacts to the water supply aquifer.

Some areas of thin overburden will require augmentation of native soils to meet the
minimum overburden thickness required for onsite septic systems. The proposed lot sizes
are considered to be acceptable based on the proposed conceptual lot development plan
as well as the nitrate dilution calculations.

The water quality available from drilled wells on the subject site is safe for consumption
based on the absence of health-related exceedances; however, groundwater treatment
for aesthetic parameters will likely be required.

o To note, despite the initial detection of fecal coliform bacteria, two subsequent
samples were non-detectable indicating that the fecal coliform bacteria were likely
associated with the well construction. Furthermore, following the initial detection of
total coliform in TW2 (confluent), two subsequent samples were less than 6
CFU/100mL and meets MECP Procedure D-5-5 for acceptable drinking water
quality.

o To note, colour exceeds the maximum concentration considered reasonably
treatable; however, the nature of the constituents casing excessive colour has
been determined to be elevated iron and manganese concentrations and can be
removed by manganese greensand treatment.

The quality of the groundwater meets the Ministry of the Environment, Conservation and
Parks Regulations, Standards, Guidelines and Objectives with the exception of hardness,
total dissolved solids, colour, organic nitrogen, sodium and iron.

o The levels of hardness and iron are considered to be reasonably treatable using a
conventional water softener and/or manganese greensand filter.

o The levels of colour reported exceed the ODWS aesthetic objective of 5 TCU and
the maximum acceptable reasonably treatable limit of 7 TCU; however, the colour
is considered to be iron-related and can be treated using manganese greensand
filters.
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o The levels of sodium remain well below the 200 mg/L aesthetic objective; however,
several wells exceed the 20 mg/L warning limit for persons on sodium restricted
diets.

o The organic nitrogen concentration (total kjeldahl nitrogen — ammonia) was found
to range from 0 to 0.4 mg/L which exceeds the operational guideline of 0.15 mg/L
for Ontario Drinking Water Standards (ODWS). Organic nitrogen can react with
chlorine and severely reduce its disinfectant power; in addition, taste and odour
problems may also occur. Itis not expected that ongoing chlorination will be utilized
by homeowners in the residential subdivision and, as such, no concerns with the
operational objective exceedance for organic nitrogen were identified.

o The total dissolved solids concentrations measured in two neighbouring private
wells exceed the ODWS aesthetic objective of 500 mg/L. Elevated levels of TDS
can lead to problems associated with encrustation and corrosion. The Langelier
Saturation Index (LSI) indicates the groundwater is slightly scale forming and
corrosive. In our experience, the palatability of water with a TDS concentration of
that measured should not be an issue. According to the “Guidelines for Canadian
Drinking Water Quality: Guideline Technical Document — Total Dissolved Solids
(TDS)”, published by Health Canada (1991), TDS levels between 600 and 900
mg/L are considered to be ‘fair’.

The water quality from nearby private wells are similar to the water quality found in the
proposed subdivision. No significant impacts from septic systems, Mississippi Lake or
surrounding land use have been identified based on the water quality results.

The surface water assessment demonstrates that Mississippi Lake will not be negatively
impacted by the proposed development. Additional protective measures (increased
separation distance between septic systems and surface water bodies (i.e. Mississippi
Lake) are recommended.

The water quality determined in the course of this investigation is representative of long-
term water quality from which future lot owners are likely to obtain from their wells
constructed in accordance with the well construction recommendations.

The quantity of groundwater available from the proposed water supply aquifer is more
than sufficient for the proposed development and will sustain repeated pumping at the test
rate and duration at 24-hour intervals over the long term.
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Interference between drinking water wells is expected to be negligible under typical usage
for residential developments.

No negative impacts to the bedrock aquifer are anticipated based on nitrate dilution
calculations which demonstrate that offsite nitrate impacts are less than 10 mg/L.

The test well construction is typical of wells which will be used in the development in the
future.

The well yields determined in the course of the investigation are representative of the
yields which residents of the development are likely to obtain from their wells in the long
term.

8.0 RECOMMENDATIONS

The following provides recommendations regarding well construction specifications, water quality
and septic systems:

8.1 Well Construction Recommendations

& GEMTEC

All wells that are drilled in the subdivision should be constructed in accordance with local
and MECP regulations, including, but not limited to, Ontario Reg. 903.

Drinking water wells should be located so that they meet and preferably exceed the
minimum setback distances from septic systems, property lines and any other sources of
contamination, as required in the Ontario Building Code and/or Ontario Reg. 903.

o Drinking water wells should be located in general accordance with the Conceptual
Lot Development Plan, prepared by GEMTEC (Appendix A).

Well casings should be extended at least 12.2 metres (40 feet) below ground surface and
completed in competent bedrock. This is consistent with Beckwith Township well casing
requirements. The entire annular space between the steel casing and the overburden/
bedrock should be filled with a suitable cement or bentonite grout;

o In addition to the minimum recommended well casing lengths specified in the
preceding recommendation, all well casings should be completed a minimum of
3.0 metres into sound, competent bedrock;

A well grouting certification inspection should be conducted during the installation and
grouting of the well casing for all future wells installed on the subject site. The well grouting
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certification inspection should be conducted under the supervision of a professional
engineer or professional geoscientist.

It is recommended that newly drilled water wells be developed by the well driller for a
minimum of one (1) hour of pumping following completion of the well drilling. This well
development can be carried in conjunction with the one (1) hour pumping test that is
required for the MECP Water Well Record.

It is recommended that newly drilled water wells be chlorinated by the well driller following
completion of the well drilling and pumping.

8.2 Well Ownership Recommendations

& GEMTEC

It is recommended that the property owners construct, maintain and test their drinking
water well in accordance with the Ministry of the Environment and Climate Change
document “Water Supply Wells - Requirements and Best Management Practices, Revised
April 2015”.

For all newly drilled wells, it is recommended that a raw water sample be collected and
analyzed for potability requirements (E. Coli. and total coliform bacteria).

o If any bacteriological exceedances of the Ontario Drinking Water Standards
(ODWS) are noted in the sampling, then it is recommended that the homeowner
take remedial actions (such as chlorination of the well to eliminate bacteria) and
retest a raw water sample to confirm that the remedial actions were effective.

It is recommended that homeowners be informed that hardness levels may exceed the
ODWS operational guideline for hardness. Conventional water softeners may be desired
by homeowners to treat minor aesthetic objective and operational guideline exceedances
of the ODWS such as hardness. On heating, hard water has a tendency to form scale
deposits and can form excessive scum with regular soaps.

It is recommended that homeowners be informed that water softening by conventional
sodium ion exchange may introduce relatively high concentrations of sodium into the
drinking water which may be of concern to persons on a sodium restricted diet. The use
of potassium chloride in the water softener (which adds potassium to the water instead of
sodium) could be considered as a means of keeping sodium concentrations in the water
at background levels. Consideration could also be given to providing a bypass of the
water softener for drinking water purposes.
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It is recommended that homeowners be informed that neighbouring private wells
encountered total dissolved solids concentrations exceeding the ODWS aesthetic
objective of 500 mg/L. Elevated levels of TDS can lead to problems associated with
encrustation and corrosion. The Langelier Saturation Index (LSI) indicates the
groundwater is slightly scale forming and corrosive. In our experience, the palatability of
water with a TDS concentration of that measured should not be an issue. According to the
“Guidelines for Canadian Drinking Water Quality: Guideline Technical Document — Total
Dissolved Solids (TDS)”, published by Health Canada (1991), TDS levels between 600
and 900 mg/L are considered to be ‘fair’.

8.3 Septic System Construction Recommendations

& GEMTEC

Septic systems should be located in general accordance with the Conceptual Lot
Development Plan, prepared by GEMTEC (Appendix A).

In areas where shallow bedrock is present (i.e. bedrock at less than 2.0 metres below
ground surface), it is recommended that a minimum 150-millimetre-thick silty clay seal
be placed between the bedrock and the imported septic sand.
o Lots 4,5, 6 and 7 based on the Conceptual Lot Development Plan, prepared by
GEMTEC (Appendix A)

It is recommended that the separation distance between the well and septic should be
increased from 15 metres to 30 metres;

It is recommended that the separation distance between septic systems and surface water
(Mississippi Lake) should be increases from 30 metres to 60 metres, as demonstrated on
the Conceptual Lot Development Plan, prepared by GEMTEC (Appendix A);

The proposed lots will be serviced by conventional septic sewage disposal systems
designed according to the Ontario Building Code. A site-specific investigation should be
conducted on each lot for the design of the septic system;

Advanced treatment septic systems could be considered for the proposed development
and/or individual property owners. Any advanced treatment septic systems should be
designed according to the Ontario Building Code. A site-specific investigation should be
conducted on each lot for the design of the septic system; and,

It is recommended that if property owners choose to install advanced treatment septic
systems, then it will be required to enter a maintenance agreement with authorized agents
of the system manufacturer for the service life of the system.
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8.4 Septic Ownership Recommendations

e |t is recommended that the property owners construct, maintain and check their onsite
septic system in accordance with the Ontario Building Code.

9.0 LIMITATIONS OF REPORT

This report was prepared for Cameron and June Young and is intended for the exclusive use of
Cameron and June Young. This report may not be relied upon by any other person or entity
without the express written consent of GEMTEC and Cameron and June Young. Nothing in this
report is intended to provide a legal opinion.

The investigation undertaken by GEMTEC with respect to this report and any conclusions or
recommendations made in this report reflect the best judgments of GEMTEC based on the site
conditions observed during the investigations undertaken at the date(s) identified in the report
and on the information available at the time the report was prepared. This report has been
prepared for the application noted and it is based, in part, on visual observations made at the site,
subsurface investigations at discrete locations and depths and laboratory analyses of specific
chemical parameters and material during a specific time interval, all as described in the report.
Unless otherwise stated, the findings contained in this report cannot be extrapolated or extended
to previous or future site conditions, portions of the site that were unavailable for direct
investigation, subsurface locations on the site that were not investigated directly, or chemical
parameters, materials or analysis which were not addressed.

Should new information become available during future work, including excavations, borings or
other studies, GEMTEC should be requested to review the information and, if necessary, re-
assess the conclusions presented herein.

We trust this report provides sufficient information for your present purposes. If you have any
guestions concerning this report, please do not hesitate to contact our office.

A forudtor

Andrius Paznekas, M.Sc.
Hydrogeologist

4

Shaun Pelkey, M.Sc.E., P.Eng.
Principal, Environmental Engineer
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APPENDIX A

Lot Development Plans (ZanderPlan & GEMTEC)

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



Young Subdivision Concept
3160 Ninth Line Beckwith

Part Lot 3, Concession 8

Parts 1 -3, 27R-2652, Parts 1 & 2,
27R-2874, Part 1, 27R-9676
Township of Beckwith

COUNTY OF LANARK

‘:‘ Key Map
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Mississippi
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Legend
Proposed Easement

Subdivision Boundary
Right-of-Way / Edge of Road
Road Centreline

Lot Lines

Block Lines

TW
O Test Wells

Notes:

1.The proposed easement is to protect the access for
those lots fronting on Mississippi Lake which currently
use Dalton Lane for road access.

2. Block 2 will form an addition onto the proponents
property, described as Parts 1 - 4 on 27R-5607.

3. Boundary and dimensions of the subject property
derived in part from Plan 27R-2652, Plan 27R-2874, Plan
27R-4439, Plan 27R-5607 and Plan 27R-8896 with some
dimensions approximated using aerial photography.
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LEGEND

SUBJECT SITE

REGULATION LIMIT PER MISSISSIPPI LAKE
RISK MAP (REV. 4 - October 16, 2015)

60 METRE OFFSET FROM WATER'S EDGE

POTENTIAL WELL LOCATION

CONCEPTUAL DWELLING FOOTPRINT

CONCEPTUAL
SEPTIC SYSTEM

Septic System Assumptions:

Septic System Envelope = 42 x 21 metres

Class 4 - Fully Raised Fill Based Absorption Trench (Conventional) System on
material with a loading rate = 4

Daily flow calculated assuming dwelling with 300m? area; 5 bedrooms, 4.5
bathrooms = 3,500 litres per day

Required Septic System Separation Distances per 2012 Ontario Building Code, Part
8.2.1.6.

Septic tank/tertiary unit to dwelling/structures = 1.5 m (min)

Septic tank/tertiary treatment unit to well = 18 m (min)

Septic tank/tertiary unit to property line = 6 m (min)

Distribution pipe to dwelling/structures = 8 m (min)

Distribution pipe to property line = 6 m (min)

Distribution pipe to drilled well = 18 m (min)

Increased to 30m based on recommendation from Hydrogeological
Investigation & Terrain Analysis report.

Septic tank/tertiary treatment unit/distribution pipe to river = 30 m (min)

Note:
This drawing is conceptual and is intended for illustration purposes only.

All structures shown on this plan have been drawn to scale and meet the minimum
separation distances required per 2012 Ontario Building Code.

C 32 Steacie Drive
G E M T E Ottawa, ON K2K 2A9
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|Drawing

CONCEPTUAL LOT DEVELOPMENT PLAN
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APPENDIX B

Background Documentation

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)
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Textbox


Project 60215.11 

Subject site is approximately 7.0 kilometres southwest and upgradient of the mapped contamination plume.
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APPENDIX C

MECP Water Well Records

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



Project: 60215.11
Cameron and June Young
Lot 3, Concession 8
1000 metre radius MECP Water Well Records

Well Depth Water found
WELL_ID COMPLETED (m BGS) Depth To Bedrock (m) Static Water Level (m) (metres BGS) Water Detail Well Use
3500353 October 23, 1958 19.5 2.7 1.2 195 FR PS
3500373 April 17, 1959 12.2 0.6 15 12.2 FR MN
3500367 May 3, 1968 21.9 0.6 4.3 21.9 FR DO
7109867 July 28, 2008 36.6 - - 26.8,34.7 FR DO
3515348 May 19, 2006 13.1 - - - - -
3515410 July 27, 2006 22.6 0.9 13.4 7.9, 14.6, 20.7 FR DO
7137634 December 8, 2009 70.1 - 1.7 31.4,54.9,6.7 FR DO
3513789 July 8, 2002 30.5 0 5.8 17.1,23.8,27.4 UK DO
7115351 October 15, 2008 24.4 - 5.2 - uT DO
3512096 July 10, 1997 61 3 3.7 58.8 UK DO
3500379 August 18, 1964 11.3 8.2 15 11.3 FR DO
3504343 April 15, 1976 50.3 1.8 7.6 48.8 FR DO
3515382 July 18, 2006 21 7 3.7 7,125,17.7 FR DO
3504956 June 7, 1977 24.4 3.7 4.3 9.1,21.6 FR DO
3509438 May 7, 1990 38.1 15 4.6 36.6 FR DO
3500372 March 27, 1959 7.9 1.8 0.6 7.9 FR DO
7046713 June 4, 2007 18.3 - - - - DO
3500357 March 21, 1962 13.4 3 1.8 13.4 FR DO
3503854 September 28, 1974 62.2 4.3 6.1 27.4,60.4 FR DO
7131835 September 16, 2009 70.1 - - - - -
3500352 August 1, 1958 21.6 10.4 5i5) 213 FR DO
3500358 June 24, 1963 16.5 10.1 3.7 15.8 FR DO
3503812 August 8, 1974 134 0.6 4.6 10.4 FR DO
3514755 November 22, 2004 54.9 21 1.8 - - DO
3500368 October 11, 1967 67.4 2.7 B 18, 45.7, 66.4 FR DO
3506157 October 13, 1981 35.4 6.7 0 15.2,33.8 FR DO
3506666 May 23, 1983 50.3 0 34 48.8 FR DO
3503381 June 14, 1973 19.5 0.6 3 18.3 FR DO
3500365 June 21, 1960 6.1 15 3.7 6.1 FR PS
3505241 October 31, 1978 13.4 4 4.6 - - DO
3513594 November 17, 2001 24.1 6.1 6.1 223 FR DO
3500366 April 10, 1968 17.4 9.8 4.3 17.4 FR DO
3500374 October 13, 1959 9.4 15 3.7 9.4 FR DO
3500375 May 17, 1960 10.1 4.6 0 10.1 FR DO
3504688 June 26, 1977 16.8 0.9 21 14.9 FR DO
3506951 July 18, 1984 317 18.3 55 29.9 FR DO
3508144 September 22, 1987 42.7 0 24 7.3,35.1,41.1 FR DO
3506418 February 18, 1983 48.2 0.6 5.2 47.2 FR DO
3505426 May 9, 1979 25.6 0 5.8 24.4 FR DO
3512664 June 30, 1999 13.7 4.3 24 6.4,11 FR DO
3506366 May 5, 1982 134 0 3.7 11.6 FR DO
3509593 September 26, 1990 43.3 0.3 1.8 41.1 FR DO
3506563 September 6, 1983 32 0.9 - 15.2 UK DO
3500359 March 13, 1961 18.6 4.6 6.7 18.3 FR DO
3508914 July 7, 1989 106.7 15 7.6 88.4 FR DO
3506543 July 28, 1983 155 3.7 0.6 7.9 FR DO
7145657 March 4, 2010 11.6 - 0.7 19.8, 36 uT DO
3510020 August 30, 1991 335 0 6.4 29.9 UK DO
3500371 March 19, 1958 9.8 0.6 24 9.8 FR IN
3512508 October 5, 1998 83.2 1.8 6.4 78.6 UK ST
3504821 November 18, 1977 22.6 0 15 15.8,21.9 FR DO
7109890 July 28, 2008 - - - - - -
3500376 June 11, 1960 6.7 1.8 1.2 6.7 FR DO
7131530 September 15, 2009 54.9 - 53 23.8,33.8,52.7 uT DO
3505073 May 25, 1978 9.8 5.8 0.6 8.2 FR DO
3503813 August 7, 1974 317 0.9 4.6 30.2 FR DO
3503814 August 7, 1974 134 0 4.6 10.4,11.9 FR DO
3514044 March 1, 2003 61 4.9 4.6 48.2 UK DO
3502793 June 23, 1971 229 9.1 4.3 18.3 FR DO
3502582 May 4, 1970 16.8 0 0.6 16.8 FR DO
3500355 November 4, 1959 19.8 3.7 24 18.3 FR DO
7145658 March 4, 2010 17.6 - 1.3 56.4 uT DO
3503332 May 2, 1973 66.1 0 6.1 65.8 FR DO
3508755 January 26, 1989 25.9 0.6 52 25 FR DO
3515280 February 6, 2006 26.5 6.4 1.2 11.3,18.6, 24.1 FR DO
3500354 June 3, 1959 18.3 6.4 1.8 16.5 FR DO
3505242 October 31, 1978 134 0 6.7 11.9 FR DO
7170948 September 7, 2011 52.7 - 2.8 51.2 uT DO
3512481 August 7, 1998 18.9 0.6 3.7 155,17.1 FR DO
3506665 November 2, 1983 18.3 0 6.4 16.8 FR DO
3500377 July 2, 1960 15.8 9.4 3.7 15.8 FR DO
3510966 November 30, 1993 23.2 3.7 24 22.6 FR DO
3500370 January 26, 1958 18.3 0.6 1.8 18 FR MN
Average 29.3 31 3.7 26.0
Geomean 237 0.4 2.6 20.6
10th Percentile 113 0.0 1.0 9.2
90th Percentile 61.0 8.1 6.4 52.2
Code Description for "Well Use" Code Description for "Water Detail"
DO Domestic FR Fresh
ST Livestock SA Salty
IR Irrigation SuU Sulphur
IN Industrial MN Mineral
Cco Commercial UK Unknown
MN Municipal GS Gas
PS Public IR Iron
AC Cooling and A/C
NU Not Used
oT Other
TH Test Hole
DE Dewatering
MO Monitoring
MT Monitoring Testhole
AB Abondoned

‘GEMTEC

ConsuLTING ENGINEERS
AND SCIENTISTS
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Cg:l_ry_or District
LAV

PW3

5]
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Municipality Con.
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WATER WELL RECORD

ip/Borough/City/Town/Village

BECKWI T+

Qon_ block trSct survey, etc.

Address C KELTD ate SO 6 W
EOO"/ MOONLIGH T (Eﬁ r RO. QHCE,, completed monthyoer

‘ Northing RC Elevation RQ Basin Code i ni iv
lJ‘llllill!I__,lLi___LLJ’L_J‘[l[‘Ili{I‘ 11 lJ__‘
17 18 24 25 26 30 47

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description Depth - :-eet
o

LRI

N

&

LR

Sano

O PAVE (N STONVES

/3.

RROWN

SANVOSTOVE

2 |

(RCE Y

LIMESTONE

LNYEES oF b6KREY

SHAMODSToVE

9S

",

I
ST

|

RN

Pl bla by g

1|L|

|1
|

J\Ii
l

L]
Ll

|
!

b

32 |‘°11: 5i|1!|12|111|h|- Pl J||HH|MJJH Ll U
a1 ATER RECORD 51 CASING &_gﬁ‘E-N HOLE RECORD (SsllzesNof ;)pening 313 Dlameter 338 | Length 3840
. i 4 t No.
ater found Inside i £ Wall Depth - feet =| se
\ahtl_ feet Kind of water diam Material ‘i thicknesg, w inches feet
= inches "F inches From To 1]
10-13 ‘gﬁesh :‘ 0 Sulphur T ool ot ) S s Material and type Depth at top of screen ©
{ ? Salty 4 B g»ar;erals __( 2 Galvanized” : l * wn
3 (O Concrete ~7" = teet
15-18 | Fresh ° O Sulphur @ ‘7 4 [J Open hole L4 D 2
“ [0 Minerals 5 [J Plastic R
2 Salty 5 [ gas — - - 61 PLUGGING & SEALING RECORD
23 1 O Fresh : B ;l:*pe?:;s % ; E} ?i:l:lanized ’L o — K;\nnular space J Abandonment
5 3 y epth set at - feet
20 salty s O Gag b . Srg;’;ﬁfﬁt:le / d? g g From T Material and type {(Cement grout, bentonite, etc.)
3-8 [y 4 Fesh 8 O Sulphur = s [ Plastic Vi ém dp_g
0 Say | e AT /S _
PraeTy = leo 2 [ Galvanized e 72
- O Fresh * O Sulphur 3 O Concrete
O sal 1+ [0 Minerals 4 J Openhole %6-29 %3 |80
aly s 3 Gas s [J Plastic
Pumpj — $| Pumping ra =11 Duration of pymping
e R RN E H 2/0) gou | P BN Sy, LOCATION OF WELL
. In diagram below show distaa€es of well fro ine.
Static level gztec:fls:::ping Water levels during ! [ Pumping 297 Recovery Indicagte north gy arrow. m road and lot line
b= 221 224 | 45 minutes | 30 minutes 45 minutes 60 migutes
[7] £ % 29-31 32-34 35-37
w
2 7/
[0 feet feet et feet feet feet
Z | It flowing give rate 3841 | Pump inta;?s t at Water at end of test @
] GPM teet UClear [ Cloudy
=
2 | Recommended pump type Recommended 43-45 | Recommended 46-49
o ﬁ. pump setting Q S pump rate /5 ¢
Shall D
PD o b feet GPM K 70
53
.
FINAL STATUS OF WELL s
Water supply 5 [0 Abandoned, insufficient supply ® {1 Unfinished
Observation well § [1 Abandoned, poor quality 0 (] Replacement well : —
a 0 Testhole 7 [ Abandoned (Other) / 25 =
4 O Recharge well 8 [] Dewatering ?
WATER USE 5558
t J Domestic 5 [0 Commercial s O Notused
2 [J Stock § O Municipal w O Other.....coeceeeieene
3 0O lrrigation 7 O Public supply
s O Industrial 8 [ Cooling & air conditioning
METHOD OF CONSTRUCTIQN *
1 [0 Cable tool s ir percussion 9 [0 Driving QTA COM~ 20_
2 [J Rotary {conventional} ¢ [J Boring 1 3 Digging
3 O Rotary (reverse) 7 O Diamond 1O Other oo 1 9 8 6 8 1
4 {1 Rotary (air) s [ Jetting

Name of Well Contractor 0 Well Contractor’s Licence No. > Data s8 Contracctor . 59-62 |Date received B0
. SAvnoees Oem-)/uo w77 z 48790 AUG 13 1999

Addres . w Date of inspection Inspector

DR | BesESIOE Onr XbA 16O |8

Name of Well Technician Well Technician's Licence No. E Remarks

TROY SANDERS [ -OS/7 |5 - CSS oy

Signature giffechnician/C actor[ (;?on d ﬁ 4 - 55. t 50
n H+ =

2- Mﬂ\llSTER OF ENVIRONMENT &

0506 (07/94) Front Form 9


Andrius.Paznekas
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APPENDIX D

Record of Test Pit Sheet & Grain Size Analyses

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



RECORD OF TEST PIT 18-1

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
x
w SOIL PROFILE % w o
) = S| & Tz | WATERLEVELIN
3 W 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % p 5 OPEN TEST PIT
W o
= o b + NATURAL @ REMOULDED [ — = OR
Fu DESCRIPTION < R ufg Yo Wl 5= STANDPIPE
] < DEPTH % < [a):] INSTALLATION
<<
[a] o (m) < n —
'J) %] 10 20 30 40 50 60 70 80 90
0 Ground Surface 142.72
B RN Backfilled
. . . - -] ith
Brown sand, some silt, trace gravel with organic ... wi
material (TOPSOIL) /7Ny excavated
RN
- J14247
0.25
Brown SILTY SAND, trace gravel with organic
material
SA1|G.S.
— 1
Sl 114142
T 1.30
Grey brown SANDY SILT, trace clay %
i NN SA2|G.S
i 1L {14082
1.90
End of Test Pit o o : : : RPN DS IS I I
~ 2 RN EEEE B : ESUEREEY EEREY RRREY EREEY ERRS No ]
il il : : : [ BEEE S B groundwater
| observed ]
upon
completion
B of ]
excavation
I 3 p—
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-2

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE 21w
Z0 = 21g 22| warERLEVELIN
3 W 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % p 5 OPEN TEST PIT
w =~
= o b + NATURAL @ REMOULDED [ — = OR
Fu DESCRIPTION < IZI)EIIE_IE'\I'/H dlz Yo Wl 5= STANDPIPE
] < < < <D( 5?: INSTALLATION
e 'D—: m % @ 10 20 30 40 50 60 70 80 90 -
(2]
0 Ground Surface 142.33
B IS Backfilled
. . . ith
Brown sand, some silt, trace gravel with organic w
material (TOPSOIL) excavated
-\
£ 2L 142,03
-] 030
Brown SAND, trace silt and gravel
: sailos| || L
— 1
SA2 | G.S.
| i M 140.93
9/33/‘ &y 1.40
Grey brown silty sand, some clay, trace gravel /6{;/
- (GLACIAL TILL) b 17
5%
;;/.( - % SA3|G.S.
)'z_’§".<
B /gf{()
" 5
| o5
5 2. A7)140.03
2.30
End of Test Pit
5 No ]
groundwater
| observed ]
upon
completion
B of ]
excavation
I 3 p—
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-3

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE 21w
= — 2|g 22| waterLEVELIN
8& 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\)AII\ITENTY% zZE OPEN TEST PIT
= & |gev !l o 2| +NATURAL @REMOUDED W 8§ 4y |ED OR
5 e DESCRIPTION S [oerm| 2 | f “18a| ot TAToN
a x (m) 2 & <3
5 %) 10 20 30 40 50 60 70 80 90
L, Ground Surface 140.83 )
BN B_ackfllled
Brown sand, some silt, trace gravel with organic with
- material (TOPSOIL) excavated
' SR
i Grey brown silty sand, some clay, trace gravel /6{/
(GLACIAL TILL) VA%
N ;{Q/
b
i <)
D1
i %
947
g %
A
: grc
1 s
405
' b
9%
- a7
5
' 2es
g %
_ %/«
/D) sates ||| e
b
- 9%
bl
i %
947
g %
- o
iz
G5
' b
9%
- a7
954
| gas
g %
_ e
| 9// SZY 138.23
2.60
End of Test Pit
GROUNDWATER
OBSERVATIONS
[ oe [P |55 ]
o 18/03/02( 1.40 Z 139.43
I 3 —
GEMTEC LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-4

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE % w ©
s = Sl g . Iz | WATERLEVELIN
9 W 9 = E SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN (‘;EST PIT
EE DESCRIPTION E e z +NATURAL G REVOULDED o b——6———w,_| EX STANDPIPE
& b L2 22 INSTALLATION
e = (m) s1° 10 20 30 40 50 60 70 80 90 -
(2]
L, Ground Surface 139.29 )
BN B_ackfllled
Brown sand, some silt, trace gravel with organic with
- material (TOPSOIL) excavated
' S
i Grey brown silty sand, some clay, trace gravel /6{/
(GLACIAL TILL) 9%%
b
i <)
D1
i %
947
g %
o
- 75
1 gy
A
| ??é SA1|G.S.
954
- 455
954
| 629
g %
i ;/ %
75
- gy
b
' 95
| A A 13749
1.80
End of Test Pit
Test Pit Caving @ 0.90 metres
I 2 p—
GROUNDWATER
OBSERVATIONS
[ oe [P |55 ]
- 18/03/02( 1.10 Z 138.19
I 3 —
GE MTEC LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-5

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE 21w ©
20 = 21 & . 2= | WATERLEVELIN
3 W 9 = E SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN (‘;EST PIT
T+ o ELEV. w _ ~+ NATURAL @ REMOULDED wWhb—6——w [ E
w T P L STANDPIPE
B e DESCRIPTION S [oerH g| 3 8% |  INSTALLATION
a x (m) Zz | » <3
5 %) 10 20 30 40 50 60 70 80 90
L, Ground Surface 138.83 )
BN B_ackfllled
Brown sand, some silt, trace gravel with organic with
material (TOPSOIL) excavated
SR
Grey brown silty sand, some clay, trace gravel /6{3/
(GLACIAL TILL) %
%5
P
A%
s
]
o
/DA
)
7
b1 ;/ sA1|Gs.
i
]
o
i /DA
_ 93¢
55
' b ;SZ)
457
- G
7
[ ]
_ ;?/
L, 9// @ 136.83
2.00
End of Test Pit
Test Pit Caving @ 0.80 metres
GROUNDWATER
OBSERVATIONS
[ oe [P |55 ]
- 18/03/02( 1.20 Z 137.63
I 3 —
GE MTEC LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-6

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
o
w SOIL PROFILE G w o
) = S| & Tz | WATERLEVELIN
3 W 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % p 5 OPEN TEST PIT
w =~
= o b + NATURAL @ REMOULDED [ — = OR
Fu DESCRIPTION < R ufg Yo Wl 5= STANDPIPE
& s DEPTH gz [a):] INSTALLATION
<<
[a] o (m) < n —
s %) 10 20 30 40 50 60 70 80 90
0 Ground Surface 138.49
B IR Backfilled
. ) ’ ith
Brown sand, some silt, trace gravel with organic w
material (TOPSOIL) excavated
AR
£ > 143819
0.30
Grey brown SILTY CLAY, some sand
— 1
SA1|GsS.
| 136.69
1.80
End of Test Pit
Test Pit Caving @ 1.10 metres
I 2 p—
GROUNDWATER
OBSERVATIONS
B DEPTH | ELEV. ]
DATE (m) (m)
5 18/03/02| 1.50 Y| 136.99]
I 3 —
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-7

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE 21w ©
20 = 21 & . 2= | WATERLEVELIN
3 W 9 = E SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN (‘;EST PIT
T+ o ELEV. w _ ~+ NATURAL @ REMOULDED wWhb—6——w [ E
w o P L STANDPIPE
B e DESCRIPTION S [oerH g| 3 8% |  INSTALLATION
a x (m) Zz | » <3
17 %] 10 20 30 40 50 60 70 80 90
L, Ground Surface 137.90
RN Backfilled
Brown sand, some silt, trace gravel with organic AR with
material (TOPSOIL) 1/ 0 excavated
W 63770
T 0.20
Brown silty clayey sand, trace gravel (GLACIAL /6{ ;/
TILL) A%
0%
i
A%
“
i
>/ / sat|Gs.
454
g7
- s
b
%;'_
[ A=
_ s
6%
I fjé '/1_35_.40 AVA
o/ % 50 -
Grey brown sand, some silt and gravel, trace clay /6{;/
- (GLACIAL TILL) 7%
AL
: %%
45
- D
?{{é SA2 | G.S.
' <]
Sz
- Basd
| %'-A-}/ 135.70
2.20
End of Test Pit
i ) ) R EREEY BN : R EEERN EEERY EREEY ERERS ERES Groundwater ]
Test Pit Caving @ 1.20 metres B B : RN ERREN ERERY EEEEY ERERY BEE inflow at
| R N : S B R R BESE B 1.5 metres ]
below
surface
| grade. i
GROUNDWATER
OBSERVATIONS
i 18/03/02| 150 | 136.40.]
I 3 —
G EMTE C LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-8

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE % w ©
20 = 2] ¢ 22| WATERLEVELIN
8& 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\)AII\ITENTY% zZE OPEN TEST PIT
Y REMOULDED — e = OR
£l DESCRIPTION < Beviulg HNATURAL & Vo W Ei STANDPIPE
] < < < <D(< INSTALLATION
[a) E (m) I | @ 3
17 %] 10 20 30 40 50 60 70 80 90
Ground Surface 137.62
— 0 RIS Backfilled
Brown sand, some silt, trace gravel with organic BERE with
material (TOPSOIL) 1, excavated
S0
.. - ]137.37
7Py 025
Brown silty clayey sand, trace gravel (GLACIAL /6’7
TILL) A1
G54
e
PS5
S
G5
e
| [ 7
o
b/
/6’/ s R : FE P N N I
>/, SAT[G.S. || : SRS EEREY EERRY B RN EEERY I
__— ? g%
3 P,
. o0 v
G5
' 47
5 [/
_ ;?
b/
- s
_ 654
o5
- ../9/ 3/-1136.02
y‘/ﬁ 60
Grey brown sand, some silt and gravel, trace clay /6‘//
B (GLACIAL TILL) >/ g
G55
i 9"{'/}2j s R : FE P N N I
/@/ SAZIGS. |1 : U EREEE EEREY ERREY EREEN EERRY B
G5
%
i 7 13552
2.10
End of Test Pit
B . . o o : : : A S I SR Groundwater 7
Test Pit Caving @ 0.60 metres o o : : : IR D D I B inflow at
| s s : : : HEE FE S I N R 1.1 metres i
below
surface
| grade. i
GROUNDWATER
OBSERVATIONS
i 18/03/02| 1.10 | 136.52]
I 3 —
GEMTEC LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




CLIENT:
PROJECT:

JOB#:

LOCATION: See Test Pit Location Plan, Figure 1

RECORD OF TEST PIT 18-9

10F1
Geodetic

BORING DATE: March 2, 2018

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

AND SCIENTISTS

SOIL PROFILE o
4 a | o)
o — Sl s . <z | WATERLEVELIN
oY 9 S| E| sHEARSTRENGTH (Cu) kPA WATER CONTENT, % 22| ‘orentesThm
ot = OR
= o NATURAL @ REMOULDED [ — w
Fu DESCRIPTION Tofeevlufz| * ® "o Wl 5= STANDPIPE
&= k [PEPTHI T | 2 0% |  INSTALLATION
fa} o m | 2| @ <3
'J) %) 10 20 30 40
L, Ground Surface 135.78
NEARNE Backfilled
Brown sand, some silt, trace gravel with organic R with
material (TOPSOIL) /7 ’ . g;z\gled
A -\ 143558
Py 020
Brown silty clayey sand, trace gravel (GLACIAL /’/6{ ;/
TILL) A%
G55
éé
gug
___________________ ,9_// Sja_34_.98
0k
Grey brown sand, some silt and gravel, trace clay /6‘//
(GLACIAL TILL) y‘ 174
G594
- b
94
<)
b1
gsd
5 &'-A-}/ 134.28
1.50
End of Test Pit
i . . Groundwater 7
Test Pit Caving @ 0.70 metres level
| observed ]
at about
0.3 metres
B below ]
surface
grade on
L March 2, -
2018.
I 2 p—
GROUNDWATER
OBSERVATIONS
i DEPTH | ELEV. |
DATE | ) )
- 18/03/02| 0.30 V| 135.48}
I 3 —
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:




GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

RECORD OF TEST PIT 18-10

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
SOIL PROFILE x
w ww ]
20 = 2] ¢ <z | WATERLEVELIN
g i 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % p 5 OPEN TEST PIT
w =~
= [ + NATURAL @ REMOULDED [ — W OR
Z DESCRIPTION < |EEV|w]g Wo Wl 5= STANDPIPE
8= . |PEPTHI Z [ 2 og INSTALLATION
fa} o m | 2| @ <3
'J) %] 10 20 30 40 50 60 70 80 90
[, Ground Surface 140.35 Backfilled
aCKTllie
. . . ith
Brown sand, some silt, trace gravel with organic w
. excavated
material (TOPSOIL) material
2 7" 1140.05
Py 030
Brown silty clayey sand, trace gravel (GLACIAL / 6{ ;/
TILL) %
994
75
5
?59 SA1|G.S.
___________________ \a¥e 413955
9% 4% XY
Grey brown sand, some silt and gravel, trace clay /6‘//
(GLACIAL TILL) y‘ LA
494
— 1 9"< % %2
1 § i/ sr2|Gs.
)
%8 /[2 139.05
1.30
End of Test Pit
No ]
Excavator refusal on inferred bedrock groundwater
observed
upon ]
completion
of ]
excavation
I 2 —
I 3 —
GEMTEC LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-11

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
SOIL PROFILE ©
= o| & 22| WATERLEVELIN
<o - S| > o <z
8& 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN TEST PIT
w =~
£l DESCRIPTION TolEEv | w [ g | HNATURALGRENOUDED e W [EE STANDPIPE
&= L [PEPTHl Z | 2 Qg |  INSTALLATION
fa} o m | 2| @ <3
[ ) 10 20 30 40 50 60 70 80 90
0 Ground Surface 141.33
B IR Backfilled
) ) ) ith
Brown sand, some silt, trace gravel with organic \g)I(cavated
material (TOPSOIL) material
e\
.2 141,03
AN Y
Red brown SAND, some gravel, trace silt o- 0.'<'
D
e
(3%
D .Y
o B
g
o5
N
o B
O
o3
D
— 1 o B
R
o3
N
o B
R
o3
D
o B
p QO
'0_60_'. SA1|G.S.
N
o B
R
o3
D
o B
O
o5
D
o B
p QO
— 2 '0_60.' |
N
o B
O
o3
D
o B
NONQ
y a
- °E3 e
o B
i 6 Q-
X0
i 95 13873
2.60
End of Test Pit
i No i
groundwater
| observed ]
upon
completion
5 of |
excavation
I 3 p—
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-12

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
x
w SOIL PROFILE % w Lo
20 = 21 & 2= | WATERLEVELIN
3 W 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN TEST PIT
w =~
= o b + NATURAL @ REMOULDED [ — = OR
Fu DESCRIPTION < R ufg Yo Wl 5= STANDPIPE
] < DEPTH % < [a):] INSTALLATION
<<
[a] o (m) < n —
'J) %] 10 20 30 40 50 60 70 80 90
0 Ground Surface 137.78
B IR Backfilled
. . . ith
Brown sand, some silt, trace gravel with organic w
material (TOPSOIL) excavated
-\
£ 2L |137.48
0.30
End of Test Pit
il il : : : [ BEEE S B No T
Excavator Refusal on Inferred Bedrock o o : : : IR D D I B groundwater
il il : : : [ BEEE S B bsarved |
upon
completion
of ]
excavation
I 1 p—
I 2 p—
I 3 p—
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-13

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

AND SCIENTISTS

CLIENT: 10F 1
PROJECT: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
SOIL PROFILE %
u_lJ o E 290
o — Sl s . <z | WATERLEVELIN
9 W 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN TEST PIT
=] = OR
o NATURAL REMOULDED b—oe—— w
£l DESCRIPTION Tofeevlufz| * ® "o Wl 5= STANDPIPE
&= k. [DEPTH| Z | = 9d | INSTALLATION
fa} o m | 2| @ <3
'(7) %] 10 20 30 40
L, Ground Surface 139.19
Bgckfilled
Brown sand, some silt, trace gravel with organic with
- material (TOPSOIL) excavated ]
material
| . z |
i 2" 7" |138.80 ]
7By 030
Brown sandy clayey silt, trace gravel (GLACIAL /6{;/
- TILL) A% E
G594
95
B N SA1 MH E
95
due
E /gf {(&
I 9// Zj; 138.29
Y 0.90
Grey brown sand, some silt and gravel, trace clay /6’/
— 1 (GLACIAL TILL) >/ %
ol
- 77
957
i %
i DA 137.80
1.30
End of Test Pit
i Groundwater ]
Excavator Refusal on Inferred Bedrock level
| observed ]
Test Pit Caving @ 0.50 metres at about
0.2 metres
| below i
surface
grade on
B Mrach 2, i
2018.
I 2 p—
GROUNDWATER
OBSERVATIONS
i DEPTH | ELEV. |
DATE | ) )
5 18/03/02| 0.20 Y| 138.99]
L 3 -
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:




RECORD OF TEST PIT 18-14

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
x
w SOIL PROFILE % w o
) = S| & Tz | WATERLEVELIN
3 W 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % p 5 OPEN TEST PIT
w =~
= o b + NATURAL @ REMOULDED [ — = OR
Fu DESCRIPTION < R ufg Yo Wl 5= STANDPIPE
DEPTH| & [a):] INSTALLATION
w < S < <<
[a) o (m) < %] -
'J) %] 10 20 30 40 50 60 70 80 90
0 Ground Surface 141.06
B IS Backfilled
. . . ith
Brown sand, some silt, trace gravel with organic w
- material (TOPSOIL) excavated
| >/ 14076
0.30
Brown SAND and gravel, trace silt N <
o
- Q¢
o[
o0 fsales| || [ L
o
! D0
- o (3
e e SEY L EETH FEENL T EETH RN EEE T v
1.00 [ RN : (S50 EREEY EEEEY EEREY EREEY ERES -
End of Test Pit
i o o : : : ISEEE BEEEY DEEEE B BN Groundwater ]
Excavator Refusal on Inferred Bedrock o o : : : ISEEE BEEEY DEEEE B BN seepage
| il il : : : [ BEEE S B 210,05 |
metres
below
a surface i
grade.
I 2 p—
GROUNDWATER
OBSERVATIONS
B DEPTH | ELEV. |
DATE (m) (m)
5 18/03/02| 1.00 Y| 140.06]
I 3 —
‘ GEMTEC LOGGED: G.D.
CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




RECORD OF TEST PIT 18-15

GEO - TESTPIT LOG 60215.11_GINT _TESTPITS 2018-03-05.GPJ GEMTEC 2018.GDT 16/5/18

CLIENT: SHEET: 10F 1
PROJECT: DATUM: Geodetic
JOB#: BORING DATE: March 2, 2018
LOCATION: See Test Pit Location Plan, Figure 1
w SOIL PROFILE 21w
= [ a 22 WATER LEVEL IN
<o - S| > o <z
3 i 9 2| SHEAR STRENGTH (Cu), kPA WATER CC\JAII\ITENTY % zZE OPEN TEST PIT
w = OR
£l DESCRIPTION TolEEv | w [ g | HNATURALGRENOUDED e W [EE STANDPIPE
& = ':( DEPTH % 5 a 5?: INSTALLATION
fa} o m | 2| @ <3
'J) %] 10 20 30 40 50 60 70 80 90
0 Ground Surface 144.52
B REZNY Backfilled
i i i R ith
Brown sand, some silt, trace gravel with organic - w
! -y excavated
material (TOPSOIL) '/ -_.\‘ {/ material
AN
.- 14427
@# 0.25
Red brown SAND, some gravel, trace silt a2k
e
R
K 4
61 Y sa1|Gs.
7
S
N
QZ )
&n' 143.72
-] 080
Brown SAND and gravel, trace silt with cobbles o <
o 0.
— 1 'O'Q' .
o[y
o 0.
6 Q- C
(3%
o 0.
6 Q-
(3%
o 0.
6 Q-
£
D T g SA2|G.S.
© D
6 Q-
(3%
o 0.
6 Q-
£
— 2 - L
DIGEAS
6 Q-
(3%
o 0.
6 Q-
(3%
?@db:.
6 (4 00
2.50
End of Test Pit
Excavator Refusal on Inferred Bedrock o o : : : [EEE EEEEY EEEEN TR PR groundwater
il il : : : [ BEEE S B observed i
upon
completion
of ]
excavation
I 3 -
GEMTEC LOGGED: G.D.
‘ CONSULTING ENGINEERS CHECKED:

AND SCIENTISTS




SOILS GRAIN SIZE GRAPH UNIFIED % (HYDRO) 60215.11_GINT TESTPITS 2018-03-05.GPJ HOULE CHEVRIER FEB 9 2011.GDT 10/5/18

GRAIN SIZE DISTRIBUTION FIGURE
Sieve Size, mm
75.0 50.0 26.5 13.2 .180
63.0 375 19.0 9.5 4.75 2.00 .850 425 250 150 .075
| [ | | |11
100 T — e
ﬁ \L
NNRE sevey
90 \\‘_; n I
\k\\
80 \\ N\b EE \6\
\\\M
o A\
Ney
N N
60 I he,
o - \ﬂ\ e
£ "N
B 5 L \s\
©
o \ kN NS
S R
40 Y a--\.\_ \g\
\( \\ ki i
30 A
N[N
. A\ BN RN
\ i
~
10 g |
\\n
0 hi
100 10 1 0.1 0.01 0.001
Grain Size, mm
] COARSE FINE COARSE MEDIUM FINE
2 SILT CLAY
8 GRAVEL SAND
Legend Test pit Sample Depth (m) % Gravel % Sand % Silt & Clay
® 18-2 1 0.3-0.9 1 96 3
h 4 18-3 1 04-26 8 58 23 12
A 18-8 1 0.3-1.6 8 45 27 21
* 18-8 2 1.6-2.1 16 59 25
® 18-13 1 0.3-0.9 1 31 45 22
e 18-14 1 0.3-0.9 36 57 7

4

GEMTEC

CONSULTING ENGINEERS
AND SCIENTISTS

Date: March 2018

Project: 60215.11




APPENDIX E

Nitrate Dilution Calculations

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



Project 60215.11

Nitrate Dilution Calculation Worksheet

Nitrate Loading

Residential Septic Systems (assumes 1,000 L/day/lot)

Number of lots with untreated septic systems = 11 lots

Nitrate loading from untreated septic system = 40 grams/lot/day

Total annual nitrate loading from untreated systems = 160600 grams/year
Total Annual Nitrate Loading from all Systems = 160600 grams/year

Dilution Volumes

Infiltration Factors

Topography factor = 0.1
Soil factor = 0.4
Cover factor = 0.1
Combined infiltration factor = 0.6

Precipitation Infiltration
Annual water surplus = 0.381 metres/year
Annual infiltration (Water Surplus x Infiltration Factor) = 0.2286 metres/year

Infiltration Area and Infiltration Volumes
Total Lot Area 88250.5 total
Area available for infiltration (Lot Area - Hard Surface Area) = 79425.45 square metres (- hard surface)
(assumes 10% HS in residential for roofs, driveways)

Total Annual Volume of Infiltration (Infiltration x Area) = 18157 cubic metres/year
Annual Flow from Residential Lots (assuming 1000 L/day/lot) = 4015 cubic metres/year
Total Annual Volume Available for Dilution = 22172 cubic metres/year

Dilution Calculation

Mass Annual Nitrate Loading(grams/year) ~ grams mg

C . — — — —
Nitrate ™ yolume ~ Annual Dilution Volume(cubic metres/year) ~ cubic metre L

_ 160600 grams/year
Chitrate = 9 y = 7.24 mg/L

22172 cubic metres/year

& GEMTEC

CoNsSULTING ENGINEERS
AND SCIENTISTS



APPENDIX F

Test Well Water Well Records

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



;»
bf Ontario

Measurements recorded in:

Ministry of the Environment
|mate Change

[ Metric  [] Imperial

Mailing Address (Street Number/Name)

Well Tag No. (Place Sticker and/or Print. Below)

Last I\iame / Organization
Cameron &

ine: Youpg

E-mail Address

Wel

Regulation 903 Ontario Water
Page

Record
Resources Act
of

ell Constructed
by Well Owner

TMunicipakdy

Province

. (inc. area code)

S : S i
Address of Well Location (Street Number/Name) Townshnp Concessnon
2160 9ih Line (TEST WELL #1) Beckwith Pz 8
County/District/Municipality City/Town/Village Province A Pastal Code
Ontario 1] ’
Lanark Carleton Blace
UTM Coordinates| Zone , Easting Northing Municipal-Plan and Sublot Number Other
NAD | 8|3

FocKkMateridls/Abandonme

Most Common Material

B

General Colour

x§l’ il

e

General Descriptlon

Ciay (= Boulders
Brown Limestene
Black Granite
Black Granite
Black Granite 568" |63’

. Depth Setat (m@ Type of Sealant Used Volume Placed
From *'(Material and Type) (MY

40/ 20/ Neat cement 12.5

a0 ! ol Bentonite slurry 42

R el

| Recovery

[] Cable Tool |:| Dlamond |:| Public

[ Commercial

] Rotary (Conventional) [ Jetting Domestic [ Municipal [] Dewatering
[ Rotary (Reverse) [ Driving I Livestock [] Test Hole [ Monitoring
[1Boring [ Digging [ irigation [J Cooling.& Air Conditioning

ir percussion [ Industrial

|:| Other, specify

EI Other, specify

] > R
o 'e't %p?n HcledOFRbMatlenal Depth (m@®
iameter alvanized, Fibreglass, |- Thi
(cm/@d '(Concrete, Plastic, giese?) T};cckness From To .'?:s Tﬁ;el:ent Wwell
él / 4__“ StEFI ) ";'1‘88‘" +37 an¢ [J Recharge Well
5 - : - 7 . = [ D Well
é}u Open Hg!e : 40 82 [ Observation and/or
Monitoring Hole
[ Alteration
(Construction)
[ Abandoned,
L Insufficient Supply

ReEaSEis

Outside |

[[J Abandoned, Poor

Water Quali
Diamefer | plastic, Ga?vt::ized Stee|  SiotNo. - o |0 Abandonedl,qgther,
(cm/in) PP specify
\
. / [ Other, specify

[Z] Not used

i _...‘ o, Cs b .—"‘ i.ﬁ:
Water found at Depth |Kind of Water: [ ]Fresh

ntested

Depth (m/ft)

Affer testof well yléld water was: Draw Down
[ Clearand sand free Time | Water Level | Time | Water Level
[ Other, specify (min)| — (mA) |(min)|" - (mA)
~ — : =1 | Static [ P
If pumping disgontinued, give reason: ("0 | QS.?" aghhv
j 1] 333 35.2
Pump intake set am 2 257 | 2 239
50 — -
Pumping rate (Ymin/ GPM) 3 37.3 34
10 4 { 4
Duration of pumping 384 0.6
4 hrs+_g  min 5 38.1 € 30
Final water le/vel end of pumpmg (m/ft) 10 a1.4 10 20
-48.3Y —
Iff_lowmg give! rate (Vmin/ GPM)- : 15 42.5..| 18 28
20| ..4%.2..[.20 2
Recommended pump depth (n@ 43.2 27.2
Al ISR 25| 458+ 25 2
_R7903n§19— ded pump rate ¥ : 2
(Vmin?/ I G 30, 4@.3-| 30| 258
10°
o 40| 4549 |40 258
Well-production (me@ ) x (;)

52 () [JGas| [JOther, specify From (em/in)
Water found at Depth |Kind of Water: [_|Fresh %] Untested 44 an q?il‘
o -t = 7
[JGas Dother, specify a ” ; X
Water found at Depth |Kind of Water: [_|Fresh []Untested 63

(m/ft) DGas [JOther, specify

Busmess lame of Well Contractor

Air Rack Drilling Co. Lid.

Well Contractor’s Licence No.
1148 | |

R8sy PSR SRR

e

Province Postal Code

ON !I(B,’l ffZL

Business E-mail Address ]
air-reck@sympatico.ca

Bus.Telephone No. (inc. area code)

| 812pabai7g | | | |

Name of Well Technician (Last Name, First Name)

Well Technician’s Licence No. Sgna
P

Furcall, Shannen
ntte
B ]

e of TechW

3

Comments:

442 HP 10 GPM SET AT 50 FEET

Well owner’s | Date Package Delivered
information
package
delivered Y Y
Yes Date Wc:lrk Comple-:fd 0
No Ylgﬁ‘Y?YmMIDHD

0506E (2014/11)

"
7

Ministry’s Copy

© Queen's Printef for Ontario, 2014




L=y

o

é@x\r\&d \,D‘SM\V\L e[S

Do hereby certify that | am licensed to drill wells in the Provinee of Ontario AND THAT | have

CERTIFICATE OF WELL COMPLIANCE
(REQUIRED FOR OCCUPANCY lNSPElTION ONLY)

Doy I\E:,(at\:(

Name of Well Driller/Com

supervised the drilling of a well on the property of q”) 0
Name of Landowner
Locatedin S| bo GTH L NE Dlace in the
Legal Description (Lot, Concession, Plan No., Part or Sub-lot)

Township of Backwith. )

Con E___ Plart _ N Sl 3¢

AND FURTHER THAT | am aware of the well drilling requirements of the Township of Beckwith 7

and the guidelines, recommendations and regulations of the Ministry of the Environment as they I
govern well Installation In the Province of Ontario, ﬁ

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased and cement grouted to the
standards required.

Signed this IQ(G(’dayof jU\ L\\f 2018 .

nel S

Pebbie auis

Landowner : T
| o | 3241
TS AoB91 29
T [ of 2

v




.“"‘)
L Ontario

Measurements recorded in: [}

Ministry of the Environment
and Climate Change

v

Tag#:A 229130 itBeiow

Metric qﬁ Imperial

AZZ9130

T ST
Lasit Name / Organization
Cameron & June

Young

Well

Record

Regulation 903 Ontario Water Resources Act

Page

D We||
by |

of

Constructed
ell Owner

Mailing Address (Street Number/Name)

Telephone No. (ific. area code)

R

Address of WeII‘ Locatlon (Street NumberIName) - Concession
3160 9ih Line (TEST WELL #2) Beclwith |L?§
County/District’Municipality City/Town/Village Province Postal Code
| Carleton Place Ontario I ’
UTM Coordinates| Zone , Easting Northing Municipal Plan and Sublot Number Other
General Colour v ”Most Common Matenal Other Matenals General Description
Clay o Gravel ofl o
Browon Sandstone [ =) 10 ¢ |24 ¢
Red & Black Granite 24 ( |sa’
Red & Black Granite 531 |g& '
Red & Black Granite 55 |0’
— 1
lest NeQQ 2 e 3
: T = e e S e o o =
‘Depth Set at (m@ Type of Sealant Used Volum'e Placed | | After test of well vield, water was: - -|| -~ Draw-Down -] - “|Recovery.
From (Material and Type) (mA5 [ Ciear and sand free Time | Water Level | Time | Water Level’
ao’ 30 X Neat cement 9.28 [J Other, specify_ {min)| "~ @) |(mi)| ()
b : e —— [Static A
" P - If ; Al e -y« v
30’ [ 07 | Bentonite siumy 16.8 pumping cscontinue e reason: ovel| [3) 1
1 204 |1 22.5
Pump érgake set at (mf@) 2 26 | 2 19.0
Pumping rate (Vmin/ GPI/) 31 287 |3 18
[ Cable Tool ] Diamond I:I Commercial - [] Not used _20 4 272 | 4| 47
[ Rotary (Conventional) : [] Jetting » Domestic [J Municipal ] Dewatering Duration of pumping . N
[CTRotary (Reverse) [ Driving [ Livestock [ Test Hole [J Monitoring || —4— hrs + g mn 5 28.2 5 18
[Z] Boring [[] Digging [ irrigation [ Cooling & Air Conditioning Final water level end of pumping (m/f) i
) ir percussion [T Industrial & 10 30.8 | 19 13.1
3. 'I
Oth i |
£ Other, specty [] Othe, speoffy If flowing give fate (Vmin/ GPM) 15 2.1 | 18 13.4
o ‘ T SRRl b
2 P - P - N N 20 -~
D:nsxd?e (%p?n HoledOHRbMatenaI Wall Depth (m@D ¢ Water Supply Recommended pump depth (m/f) 328 | 20 13.1
iameter. alvanized, Fibreglass, |- Thickness Ty :
(/@ Concrete,.Plasﬁc,egteeI) (cmA> From To L Replacement Well a0 / 25 333 | 28 13.4
y ] VZ L] Test Hole Recommended pump rate
7« ¢ :
8 ’/4“ Steal .188 +2 | 4o/ S Recharge Well (Viin /GER) 30| 33530 131
¢ D Well o
ta..!/g.«‘. | Open Hole 40 ° | 807 | [ Observation andor W—ma,oduwon in 40 .33.8-1'49] 131
Monitoring Hole ¥ - -
[ Alteration e 80 34 - |50 13.1
(Construction) rfegted? 7 7
[J Abandoned, 'Yes [ No 60 34.4%) 60 134 «
—— | — Insufficient Supply
DCLEE Dt [J Abandoned, Poor
| Water Quality
- erial
Diametel
(l:n"-l‘ﬁen)r (Plastic, Gaivanlzed, Steel) SW/F,;“_E To O Qb:;%?ned, other,
: /’ " 4
gv [] Other, specify
S NakRpREIS e e e Hole Dlamete e
Water found at Depth |Kind of Water: DFresh Untested Depth (m/ﬂ) Diameter
53 (m@ [JGas LCJOther, specify From (em/in)
Water found at Depth |Kind of Water: ["]Fresh [JUntested 4 Ap /1 q 2 /F u
Y (m@® [Gas| [JOther, specify ; /( Ly
Water found at Depth {Kind of Water: [ JFresh [_]Untested 40 Li1H] é 8
(m/ft) [(]Gas| []Other, specify ]

RTSTE

EWelISohtrastorand WallETeehniciandntotn

Business Name of Well Contractor Well Contractor's Licence No.

Air Reck Drilling Co. Lid. e | |
Busi di Str icipali :

‘EBEE AP WS RS SRRy Mg RN Comments:

1£2 HP 10 GPM SET AT 50 FEET
Province Postal Code Business E-mail Address . )
ON ’[(D‘f‘ %Zﬂ air-rock@sympatico.ca Well owner's | Date Package Delivered

Bus.Telephone No. (inc. area code) [Name of Well Technician (Last Name, First Name) gggggagon v A
| 813g3b2170 | | | | Purceil, Shannor delivered Datezwz,?zo i ?led =
Well Technician’s Licence N%ikgtur of Technician and/or Col fDate &8N ﬂ‘@s q e
e 2 , R LR o |2, R1b] ot bl e
0506E (2014/11) 0 Ministry’s Copy © Queen's Printeri for Ontario, 2014




e

CERTIFICATE OF WELL COMPLIANCE
(REQUIRED FOR OCCUPANCY INSPEZ!'ION ONLY)

2\

u,_ée/v\ &\u{ }SM lv\.{ e <

Name of Well Drillet/Company
Do hereby certify that | am licensed to drill wells in the Provinee of Ontario AND THAT have

supervised the drilling of a well on the property of CO-W\Q(‘OV\ q j/l.uﬂ( \}) 0 Wv‘q |

Locatedin I o GTH L NE
Legal Description (Let,

Township of Backwith.

and the guldellnes, recommendations and regulations of the Ministry of the Environment as they
govern well Installation In the Province of Ontario,

AND DO HEREBY CERTIFY THAT the sald well has been drilled, cased and cement grouted to the

standards required.

Con__8 Qlame XN sla)

AND FURTHER THAT | am aware of the well drilling requirements of the Township of Beckwith

DG (4

Name of Landowner

{ p QT L inthe
Concession, Plan No., Part or Sub-iot)

2012 .

Signed this l l w&ay of j O L\\!

- ¥ N,fd\é’sm( nelsS
DXL T AT

Witness ‘ Pebbie Davis

Lmdomer : :
o | R34
TG A |Bo
i\ ?7 =




Ministry of the Environment
and Climate Change

P}_ -
7 Ontario ! Tag#:A2291

3 1 it Below)

Measurements recorded in: [ Metric Y| Imperial AZ20131

N

WELOwheEs T

First Name

R

Last Name / Organization

E-mail Address

|
Well [Record

Page

] Wl Constructed
Well Owner

by

Regulation 903 Ontario Water Resources Act

of

Cameron-SJunReyionan;

Mailing Address (Street Number/Name)

ayx‘\véé TR n.aw B i 2k R g AR AR S
Address of Well Location (Street Number/Name) Township

Province Postal Code

Concession

ith
Cour i ni City/ iownwlliage

UT™M ém‘fés Zone | Easting
NAD [ 83| |
(Overburdsn and]

7

o Reeoid (5e

s

Lot
L3
Province Postal Code
Ontario l

L]

F )
MunbmagiBWumber

General Description

Other

General Colour Other Materials
Pl 0N
Clay
Brewn Sandstene
Black Granita
Siack Sranite
Blacl Granite

(mfD Type of Sealant U: ‘Volume Elaced
From To (Material and Type) (m
a0/ 3a/ Neat cement 8.38
o’ |of Beritonite slurry 8.4

W

[J:Commercial - [ Not used

[Z] Rotary (Conventional) [ Jetting Domestic [ Municipal [ Dewatering

[I'Rotary (Reverss) [ Driving [ Livestock [ Test Hole [J Monitoring

[] Boring [ Digging [ Irrigation [J Cooling & Air Conditioning
%Lpercussion [ industrial

[]Othérspecify ______

By ;ORSEE G Statsiof Welk:

bl Water Supply

sice 1 “Open Hole OR Material
iameter- | (Galvanized, Fibreglass, [ Replacement Well
] (cm/@ Concrete, Plastic, Steel) [ Test Hole
/1 / ‘ . 48 / [ Recharge Well
é 4| sicel 188 +2 an’ |Hop Well
i / yu' | g / [ Observation and/or
é - Dpen Hole 40 80 Monitoring Hole
[] Alteration
(Construction)
[ Abandoned,
Insufficient Supply
b L : [J Abandoned, Poor
Outside | : ' Depth (m/) Water Quality
f Material pth (m/)
Diameter : ‘ { SlotNo.
Plastic, Galvanized, Steel, Abandoned, other,
(emiin) (Plastic, Galvaniz: ,‘eeﬁ From To (] specify

[1 Other, specify

L iaWatenDe

Water found at Depth |Kind of Water: E]ﬂFresIA'l Un!es’(ed Depthu(m/ft) Diameter |]

S i (M/@ [ Gas| []Other, specify . From To (cm/in)

Water found at Depth |Kind of Water: [_|Fresh [RUntested eﬂ L

53 (mAD) [ Gas| []Other, specify 1 9%’

Water found at Depth |Kind of Water: [_]Fresh [_]Untested &L BG’ ib l/éu
(m/ft) (] Gas| []Other, specify

WelGontEe e a Wel TeenhE A noanation

ertt of well eld, - 'Draw. D : -|Recovery ]
[J:Clear-and sand free Time [ Water Level{ Time [ Water Level
[ Other, specify __ || (min)| () |(min)|" (m/):
e 5 Bt Static oy 54 {
'fpur'?vm? tinued, e eason || [oloil g3 ag2”
\ R T BT
Pump intzke set at (n@ 2 2
. 234 318
&0
Pumping rate (Vmin/m 3 2% 7 3 287
10 4. . . 4
Duration of pumping - 7 F‘ = 281
| ey omn o LB aam | 8] o
Finalwater level-end.of pumping:(m/)| | - 10 10 .
; Nt | Y ikl 17.8
an[ L4
ifflowing give rate (Vmin/ GPM) 151 454 18] 4ma
20 = | 20 ’
Recommended pump depth (m#&> | 4585 122
o 25 25
= e P S 47 2 11.3
ecofiended pump rate
' 30 470 3¢ 0.2
10 - 40 40 v
Well production (/min€GEM) : 438 il 403

EMMQ

el ) aane
Business Name of Well Contractor Well Contractor's Licence No.
Al Rock Drilling Co. Lid qahg | |
Business Address (Stréet Number/Name) Municipality Comments:
8858 Franktown Road, RR#1 Richmeond
- Fi
Province Postal Code Business E-mail Address 142 HP 10 GPR SET AT 50 FEET
ON kok 370 air-reck atico.ca y\lfell owt?er's Date Package Delivered
Bus. Telephone No. (inc. area code) | Name of Well Technician (Last Name, First Name) package :
! | l delivered ke Y MM D
el =1 “"_‘:E”‘—Siﬁﬁ%@l‘ _ Datt Completed
ell Technician’s Licence No. [Signatufe of Techniciah and/or ctor|Date Submitted Yes
438 S /12098 o 1o | o | 2098 || o
0506E (2014/11) /y y Ministry’s Copy :
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I,Mk{ :D‘SM \V\Ce,f‘g i B L‘QDCKMU—';FE

Do hereby certify that | am licensed to dvill wells in the Provinee of Ontario AND THAT § have

CERTIFICATE OF WELL COMPLIANCE
{REQUIRED FOR OCCUPANCY INSPEGTION ONLY)

6Y
E?

Name of Well Driller/Com

supervised the drilling of a well on the property of CGW\Q(‘OV\ a’) u \P 0 Wv‘q :

Name of Landowner

Located i 3 o GTH L NE RoftT pY @Jgﬂ}g? [ac e e
Legal Description (Lot, Concession, Plan No., Part or Sub-lot)

Township of Backwith.

Con— 8 Pt _ N S 3¢

AND FURTHER THAT | am aware of the well drilling requirements of the Township of Beckwith
and the guldelines, recommendations and regulations of the Ministry of the Environment as they

govern well Installation In the Province of Ontario,

AND DO HEREBY CERTIFY THAT the said well has been drilled, cased and cement grouted to the
standards required. '

Signed this “ ™ day of jU\ L\\l 20 |8 .

nelsS

Witness . Debbie awis

Landowner - ‘
| o | RARS
& AR |

TW#® 3 35

Vv
e
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APPENDIX G

Pumping Test Drawdown and Recovery

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



‘GEI\/ITEC

ConsuLTING ENGINEERS
AND SCIENTISTS

Pumping Test Analysis Report

Project: Hydrogeological Investigation

Project Number: 60215.11

Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM Pumping Well: TW1 P-Test Date: August 9, 2018

Analysis Performed by: AP |Method: -

Analysis Date: September, 2018

Aquifer Thickness: 6.0 m [Discharge: 30.3 L/min Duration: 385 minutes

Pumping Test Data (TW1): Drawdown and Recovery

14

-
(e)] (o] o N

D

Groundwater Level (metres belqw TOC)

N

—_—TW1
@ TW1 Manual
- = -TWa1 Static
TW2 Obs

——TW3 Obs

0 120 240 360 480 600 720 840 960 1080 1200

Water Levels (metres below top of casing)

Casing height above ground surface: 0.60

Static : 7.51 m

End of pump test (385 minutes): 11.96 m

Time (minutes)

Final water level following recovery (20-hours): 7.62 m




Pumping Test Analysis Report

‘ G E M T E C Project: Hydrogeological Investigation

CONSULTING ENGINEERS Project Number: 60215.11

AND SCIENTISTS Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith
Test Conducted by: LM Pumping Well: TW2 P-Test Date: August 8, 2018
Analysis Performed by: AP |Method: - Analysis Date: September, 2018
Aquifer Thickness: 6.0 m [Discharge: 37.8 L/min Duration: 385 minutes
Pumping Test Data (TW2): Drawdown and Recovery
8
/ VA TW2
A

(@) A TW2 Manual
O6
2 ) TW2 Static
° A
_§ s A — TW1 Obs
g ——TW3 Obs
E
—4
% T i
E 3 N~
@®©
2
©
C
S
2
)

0 120 240 360 480 600 720 840 960 1080 1200

Time (minutes)
Note: Diver Datalogger recording at 15-second intervals; compensated with on-site barometer.

Water Levels (metres below top of casing)

Casing height above ground surface: 0.60 m

Static : 3.62 m

End of pump test (385 minutes): 6.92 m

Final water level following recovery (20 hours): 6.92 m




‘GEI\/ITEC

ConsuLTING ENGINEERS

AND SCIENTISTS

Pumping Test Analysis Report

Project: Hydrogeological Investigation

Project Number: 60215.11

Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM

Pumping Well: TW3 P-Test Date: August 7, 2018

Analysis Performed by: AP

Method: -

Analysis Date: September, 2018

Aquifer Thickness: 6.0 m

Discharge: 37.8 L/min Duration: 390 minutes

Pumping Test Data (TW3): Drawdown and Recovery

18
E B B E m —

16 TW3
— B TW3 Manual
@)

4
|91 — . = TW3 Static
2
S ——TW1 Obs
o]
4 TW2 Obs
@l0
£
E
ko 8
3
g 6
©
[
>
°4
.

........................ P ———
2
0
0 120 240 360 480 600 720 840 960 1080 1200

Time (minutes)

Note: Diver Datalogger recording at 15-second intervals; compensated with on-site barometer.

Water Levels (metres below top of casing)

Casing height above ground surface: 0.60 m

Static : 2.72m

End of pump test (390 minutes): 16.48 m

Final water level following recovery (20 hours): 2.72 m




APPENDIX H

Water Quality Field and Lab Data Summary

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



Summary of Measured Field Parameters

Test Well Time Since Electrical Conductivity  Total Dissolved Colour Colour Turbidity Total
Initiation of () Solids (ppm) (ACU?) (TCUL3) (NTU) Chlorine
Pumping (Hours) (mg/L)
ULt et L August 9, 2018 8.9 7.32 ; . . ] 2.73 -
2 - 8.9 7.83 - - . i 1.59 -
3 - 8.9 7.78 . - . B 1.62 0
4 - 8.9 7.31 636 314 - . 1.20 -
> - 8.9 7.51 610 301 - B 1.52 .
6 8.9 7.34 658 327 - - 1.14 0
ULt ! August 8, 2018 9.3 7.31 542 274 ; ; 244 -
2 - 8.9 6.89 564 282 - . 3.05 -
3 - 9.0 7.53 516 263 - - 2.73 0
4 - 9.0 7.51 544 270 - . 4.71 -
> - 9.0 7.65 532 268 - B 2.16 =
6 - 9.0 7.74 525 261 - - 1.50 0
TW19-2R1 September 6, 2018 10.9 8.24 593 297 31 0 0.87 0
UL ! August 7, 2018 9.5 7.15 760 375 ; ; 213 -
2 - 9.5 7.42 745 396 - . 2.22 -
3 - 9.2 7.45 761 378 - . 0.67 0
4 - 9.4 7.45 770 382 - . 0.83 -
> - 9.4 7.47 751 375 - - 0.84 -
6 - 9.4 4.65 748 372 - . 0.66 0
A December 27, 2017 ; - ; } . . 4.60 0
Pw2 December 27, 2017 ; - ; ) . . 0.34 0
A February 19, 2018 9.9 7.06 705 352 : - 2.05 0
1. Temperature for pumping tests measured utilizing downhole datalogger.
2. Field filtered using 0.45 micron filter
2. ACU = Actual Colour Units
3. TCU = True Colour Units




Summary of Laboratory Parameters Analyzed (1/4)

Parameter PW1 PW?2 PW3 TW1 TW2 TW3 Oobws! Standard
Dec 27, Dec 27, Feb 19, Aug 9, 2018 Aug 8, 2018 Aug 7, 2018
2017 2017 2018 3-hr 6-hr 3-hr 6-hrs 3-hr 6-hr
— q . . 7 7 7 7 7/ 2
.g " Escherichia coli CFU/100mL ND5 ND ND ND ND ND ND’ /ND ND ND 0 MAC
U) P
s Fecal Colif CFU/100mL ND ND ND” / ND ND ND - -
S8 ecal Coliform /100m ND ND ND 59 /
'§ g Total coliforms CFU/100mL ND ND ND ND’ ND’ Confluent ND’ /37 ND ND 0 MAC
L a
= Heterotrophic Plate Count CFU/1mL <10 <10 50 - - - - 80 90 - -
Alkalinity (as CaCO,) mg/L 322 283 270 269 267 240 244 340 342 30-500 0G3
Ammonia as N (NH,) mg/L 0.11 0.03 0.04 0.11 0.17 0.13 0.15 0.07 0.07 - -
Dissolved Organic Carbon (DOC) mg/L 31 3.4 0.9 4.1 4.1 ND (0.5) ND (0.5) 1.6 1.7 5 AO*
Colour ACU B R R - - - -/13 - - - -
Colour TCU < < < 24 50 22 24/10 21 19 5 AO
Q Electrical Conductivity uS/cm 701 1030 726 718 716 596 595 832 832 - -
c
% Total Hardness (as CaCO,) mg/L 349 268 244 357 344 290 284 401 327 80-100 0G
o
£ pH pH units 75 74 76 8.0 8.0 8.0 8.0 8.0 7.9 6.5-8.5 0G
T
2 Phenols mg/L <0.001 <0.001 <0.001 ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) ND (0.001) : :
O . .
Total Dissolved Solids (TDS) mg/L 404 562 836 452 448 328 310 472 462 500 AO
Sulphide (S,) mg/L <0.02 <0.02 <0.02 ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) ND (0.02) 0.05 AO
Tannin & Lignin mg/L ND (0.1) ND (0.1) ND (0.1) 0.2 0.2 ND (0.1) ND (0.1) ND (0.1) ND (0.1) - -
Total Kjeldahl Nitrogen (TKN) mg/L 03 0.2 0.2 0.5 0.2 0.2 0.2 0.4 0.3 = =
Organic Nitrogen (TKN - NH,) mg/L 0.2 0.2 0.2 0.4 0 0.1 0.1 0.3 0.2 0.15 0G
JUEkicHY N 3.2 0.5 0.2 5.0 4.9 3.0 2.4 1.6 15 : -
1. ODWS = Ontario Drinking Water Standards
2. MAC = Maximum Acceptable Concentration
3. OG = Operational Guideline
4. AO = Aesthetic Objective
5. ND = Not Detectable
6. WL =Warning Level
7. Background counts greater than 200 (refer to laboratory certificate of analysis)
8. iti [ i inati ix (6) hours of pumping at approx. 10 GPM (US)




Summary of Laboratory Parameters Analyzed (2/4)

Parameter PW1 PW2 PW3 TW1 TW2 TW3 Standard
Dec 27, Dec 27, Oct 26, Aug 9, 2018 Aug 8, 2018 Aug 7, 2018
2017 2017 2017 3-hr 6-hr 3-hr 6-hr 3-hr 6-hr
Chloride (Cl) mg/L - 164 73 68 66 43 42 66 66 250 AO*
o Fluoride (F) mg/L 0.7 <0.1 0.2 0.5 0.5 0.9 1.0 0.7 0.7 1.5 MAC?
-,<§ Nitrate as N (NO,) mg/L <01 1.0 0.2 ND (0.1) ND (0.1) ND (0.1) ND (0.1) ND (0.1) 0.2 10 MAC
Nitrite as N (NO,) mg/L <0.05 <0.05 <0.05 ND (0.05)  ND(0.05) | ND(0.05)  ND(0.05) | ND(0.05) ND (0.05) 0.1 MAC
Sulphate (SO,) mg/L 48 m )8 33 32 25 25 39 38 500 AO
Calcium (Ca) mg/L 100 81.8 714 110 106 78.0 77.3 105 76.0 - -
Lo (2] mg/L 0.424 <0.1 <0.1 1 1 0.6 0.5/0.48 03 03 e 9
é Magnesium (Mg) mg/L 23.9 15.5 16.0 20.0 19.4 23.2 22.2 33.4 33.4 - -
= Manganese (Mn) mg/L 0.035 <0.005 <0.005 0.046 0.046 0.017  0.015/ 0.0138) 0.036 0.035 0.05 AO
Potassium (K) mg/L 5.47 1.45 1.0 4.0 3.9 5.2 4.8 9.8 9.7 - -
Sodium (Na) mg/L 11.8 123 63.5 14.0 13.8 14.9 14.5 32.8 32.4 (20) 200 (WL®) AO
NOTES:

ODWS = Ontario Drinking Water Standards

MAC = Maximum Acceptable Concentration

OG = Operational Guideline

AO = Aesthetic Objective

ND = Not Detectable

WL = Warning Level

Background counts greater than 200 (refer to laboratory certificate of analysis)

Additional water samples collected September 6, 2018 following well chlorination and about six (6) hours of pumping at approx. 10 GPM (US)
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Summary of Laboratory Parameters Analyzed (3/4)

Parameter PW1 PW2 PW3 TW1 TW2 TW3 Standard
Dec 27, 2017 Dec 27, 2017 Oct 26, 2017 Aug 9, 2018 Aug 8, 2018 Aug 7, 2018
6-hr 6-hr 6-hr 6-hr 6-hr 6-hr
Mercury mg/L ) ) } ND (0.0001) ND (0.0001) ND (0.0001) 0.001 MAC
Aluminum mg/L i ) ) ND (0.001) 0.001 0.002 0.1 0G
Antimony mg/L ) ) } ND (0.0005) ND (0.0005) ND (0.0005) 0.006 MAC
Arsenic mg/L ) ) ) 0.002 ND (0.001) ND (0.001) 0.025 IMAC
Barium mg/L . : : 0.465 0.140 0.159 1.0 MAC
Beryllium mg/L ) ) ) ND (0.0005) ND (0.0005) ND (0.0005) - -
" Boron mg/L i i i 0.05 0.15 0.11 5.0 MAC
<
g Cadmium mg/L ) ) } ND (0.0001) ND (0.0001) ND (0.0001) 0.005 MAC
g Chromium mg/L i i i 0.002 0.003 ND (0.001) 0.05 MAC
I
Chromium (VI) mg/L i i i ND (0.010) - - - -
Cobalt mg/L ) ) ) ND (0.0005) ND (0.0005) ND (0.0005) = =
Copper mg/L ) ) i ND (0.0005) ND (0.0005) 0.0005 1 AO
Lead mg/L ) B B 0.0001 ND (0.0001) ND (0.0001) 0.01 MAC
Molybdenum mg/L ) ) ) 0.0016 0.0009 ND (0.0005) - -
Nickel mg/L i i . 0.002 0.001 0.002 - =
Potassium mg/L i i i 3.9 4.8 9.7 - -
NOTES:
1. ODWS = Ontario Drinking Water Standards
2. MAC = Maximum Acceptable Concentration
3. IMAC = Interim Maximum Acceptable Concentration
4. OG = Operational Guideline
5. AO = Aesthetic Objective
6. ND = Not Detectable




Summary of Laboratory Parameters Analyzed (4/4)

Parameter PW?2 PW3 TW1 TW?2 TW3 ODws! Standard
Dec 27, 2017 Dec 27, 2017 Oct 26, 2017 Aug 9, 2017 Aug 8, 2018 Aug 7, 2018
6-hr 6-hr 6-hr 6-hr 6-hr
Silicon mg/L i i 6.47 5.11 3.22 - -
Selenium mg/L i _ ND (0.001) ND (0.001) ND (0.001) 0.01 MAC
Silver mg/L i i ND (0.0001) ND (0.0001) ND (0.0001) - -
Strontium mg/L _ _ 1.09 2.55 3.95 - -
é Thallium mg/L B} B} ND (0.001) ND (0.001) ND (0.001) - -
§ Tin mg/L ) ) ND (0.01) ND (0.01) ND (0.01) - -
% Titanium mg/L _ B ND (0.005) ND (0.005) ND (0.005) - -
Tungsten mg/L ) ; ND (0.01) ND (0.01) ND (0.01) - -
Uranium mg/L _ _ 0.0005 0.0008 0.0012 0.02 MAC
Vanadium mg/L _ _ 0.0060 0.0065 0.0010 - -
Zinc mg/L _ _ 0.007 ND (0.005) 0.007 5 AO
NOTES:

ODWS = Ontario Drinking Water Standards

MAC = Maximum Acceptable Concentration

IMAC = Interim Maximum Acceptable Concentration
OG = Operational Guideline

AO = Aesthetic Objective

ND = Not Detectable
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APPENDIX |

Laboratory Certificates of Analysis

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



1-800-749-1947
RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60211.11 Report Date: 3-Jan-2018
Custody: 39710 Order Date: 27-Dec-2017

Order #: 1752025

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

Paracel ID Client ID
1752025-01 TW1
1752025-02 TW2
Approved By: S ; o e Dale Robertson, BSc
» g & e P Laboratory Director

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

Page 1 of 7


Andrius.Paznekas
Callout
PW1 and PW2


(6PARACEL

Order #: 1752025

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 03-Jan-2018
Order Date: 27-Dec-2017
Project Description: 60211.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Alkalinity, total to pH 4.5 EPA 310.1 - Titration to pH 4.5 28-Dec-17 28-Dec-17
Ammonia, as N EPA 351.2 - Auto Colour 28-Dec-17 28-Dec-17
Anions EPA300.1-1IC 29-Dec-17 29-Dec-17
Colour SM2120 - Spectrophotometric 28-Dec-17 28-Dec-17
Conductivity EPA 9050A- probe @25 °C 28-Dec-17 28-Dec-17
Dissolved Organic Carbon MOE E3247B - Combustion IR, filtration 3-Jan-18 3-Jan-18
E. coli MOE E3407 27-Dec-17 27-Dec-17
Fecal Coliform SM 9222D 27-Dec-17 27-Dec-17
Heterotrophic Plate Count SM 9215C 27-Dec-17 27-Dec-17
Metals, ICP-MS EPA 200.8 - ICP-MS 3-Jan-18 3-Jan-18
pH EPA 150.1 - pH probe @25 °C 28-Dec-17 28-Dec-17
Phenolics EPA 420.2 - Auto Colour, 4AAP 27-Dec-17 28-Dec-17
Subdivision Package Hardness as CaCO3 3-Jan-18 3-Jan-18
Sulphide SM 4500SE - Colourimetric 29-Dec-17 29-Dec-17
Tannin/Lignin SM 5550B - Colourimetric 2-Jan-18 2-Jan-18
Total Coliform MOE E3407 27-Dec-17 27-Dec-17
Total Dissolved Solids SM 2540C - gravimetric, filtration 2-Jan-18 3-Jan-18
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 28-Dec-17 28-Dec-17
Turbidity SM 2130B - Turbidity meter 28-Dec-17 28-Dec-17

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com

Page 2 of 7



(6PARACEL

Order #: 1752025

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Report Date: 03-Jan-2018
Order Date: 27-Dec-2017

Client PO: Project Description: 60211.11
Client ID: TW1 TW2 _
Sample Date: 27-Dec-17 27-Dec-17 -
Sample ID: 1752025-01 1752025-02 -
MDL/Units Water Water -
Microbiological Parameters
E. coli 1 CFU/100 mL ND ND -
Fecal Coliforms 1 CFU/100 mL ND ND -
Total Coliforms 1 CFU/100 mL ND ND -
Heterotrophic Plate Count 10 CFU/mL <10 <10 -
General Inorganics
Alkalinity, total 5mg/L 322 283 -
Ammonia as N 0.01 mg/L 0.11 0.03 -
Dissolved Organic Carbon 0.5 mg/L 3.1 3.4 -
Colour 2TCU <2 <2 -
Conductivity 5uS/em 701 1030 -
Hardness mg/L 349 268 -
pH 0.1 pH Units 75 7.4 -
Phenolics 0.001 mg/L <0.001 <0.001 -
Total Dissolved Solids 10 mg/L 404 562 -
Sulphide 0.02 mg/L <0.02 <0.02 -
Tannin & Lignin 0.1 mg/L <0.1 <0.1 -
Total Kjeldahl Nitrogen 0.1 mg/L 0.3 0.2 -
Turbidity 0.1NTU 3.2 0.5 -
Anions
Chloride 1mg/L 31 164 -
Fluoride 0.1 mg/L 0.7 <0.1 -
Nitrate as N 0.1 mg/L <0.1 1.0 -
Nitrite as N 0.05 mg/L <0.05 <0.05 -
Sulphate 1mg/L 48 44 -
Metals
Calcium 100 ug/L 100000 81800 -
Iron 100 ug/L 424 <100 -
Magnesium 200 ug/L 23900 15500 -
Manganese 5 uglL 36 <5 -
Potassium 100 ug/L 5470 1450 -
Sodium 200 ug/L 11800 123000 -
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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(6PARACEL

Order #: 1752025

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 03-Jan-2018
Order Date: 27-Dec-2017
Project Description: 60211.11

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit ~ RPD  Limit  Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Calcium ND 100 ug/L
Iron ND 100 ug/L
Magnesium ND 200 ug/L
Manganese ND 5 ug/L
Potassium ND 100 ug/L
Sodium ND 200 ug/L
Microbiological Parameters
E. coli ND 1 CFU/100 mL
Fecal Coliforms ND 1 CFU/100 mL
Total Coliforms ND 1 CFU/100 mL
Heterotrophic Plate Count ND 10 CFU/mL
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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(6PARACEL

Order #: 1752025

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 03-Jan-2018
Order Date: 27-Dec-2017
Project Description: 60211.11

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chloride 315 1 mg/L 31.3 0.6 10
Fluoride 0.72 0.1 mg/L 0.71 0.5 10
Nitrate as N ND 0.1 mg/L ND 0.0 20
Nitrite as N ND 0.05 mg/L ND 20
Sulphate 48.7 1 mg/L 48.4 0.7 10
General Inorganics
Alkalinity, total 321 5 mg/L 322 0.3 14
Ammonia as N ND 0.01 mg/L ND 17.7
Dissolved Organic Carbon 3.3 0.5 mg/L 3.1 6.3 37
Colour ND 2 TCU ND 12
Conductivity 692 5 uS/cm 701 1.3 11
pH 7.6 0.1 pH Units 7.5 15 10
Phenolics 0.004 0.001 mg/L 0.004 9.6 10
Total Dissolved Solids 420 10 mg/L 404 3.9 10
Sulphide ND 0.02 mg/L ND 10
Tannin & Lignin ND 0.1 mg/L ND 0.0 11
Total Kjeldahl Nitrogen 5.50 0.4 mg/L 5.60 1.9 10
Turbidity 3.3 0.1 NTU 3.2 0.9 10
Metals
Calcium ND 100 ug/L ND 0.0 20
Iron ND 100 ug/L ND 0.0 20
Magnesium ND 200 ug/L ND 0.0 20
Manganese ND 5 ug/L ND 0.0 20
Potassium ND 100 ug/L ND 0.0 20
Sodium ND 200 ug/L ND 0.0 20
Microbiological Parameters
E. coli ND 1 CFU/100 mL ND 30
Fecal Coliforms ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30
Heterotrophic Plate Count ND 10 CFU/mL ND 30
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com

Page 5 of 7



(6PARACEL

Order #: 1752025

Certificate of Analysis Report Date: 03-Jan-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 27-Dec-2017
Client PO: Project Description: 60211.11

Method Quality Control: Spike

Analyte Result Reﬂ(;:ittmg Units ?{%usrjlf %REC (yi'?rﬁ? RPD E';?t Notes
Anions
Chloride 41.3 1 mg/L 31.3 101 78-112
Fluoride 1.68 0.1 mg/L 0.71 96.9 73-113
Nitrate as N 1.04 0.1 mg/L ND 104 81-112
Nitrite as N 0.897 0.05 mg/L ND 89.7 76-117
Sulphate 57.8 1 mg/L 48.4 94.1 75-111
General Inorganics
Ammonia as N 0.247 0.01 mg/L 98.7 81-124
Dissolved Organic Carbon 14.4 0.5 mg/L 3.1 113 60-133
Phenolics 0.024 0.001 mg/L 0.004 80.5 69-132
Total Dissolved Solids 102 10 mg/L 102 75-125
Sulphide 0.51 0.02 mg/L ND 101 79-115
Tannin & Lignin 0.9 0.1 mg/L ND 91.5 71-113
Total Kjeldahl Nitrogen 1.79 0.1 mg/L 89.6 81-126
Metals
Calcium 1010 ug/L ND 101 80-120
Iron 1010 ug/L ND 101 80-120
Magnesium 1060 ug/L ND 105 80-120
Manganese 58.5 ug/L ND 117 80-120
Potassium 1020 ug/L ND 101 80-120
Sodium 1030 ug/L ND 100 80-120

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1752025

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 03-Jan-2018
Order Date: 27-Dec-2017
Project Description: 60211.11

Qualifier Notes:
Sample Qualifiers :
QC Qualifiers :

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable
ND: Not Detected
MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples

%REC: Percent recovery.
RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA

1-800-749-1947

KINGSTON LONDON

www.paracellabs.com

NIAGARA WINDSOR
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1-800-749-1947
RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60215.11 Report Date: 26-Feb-2018
Custody: 4839 Order Date: 20-Feb-2018

Order #: 1808039

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

Paracel ID Client ID
1808039-01 PW3
: = " Mark Foto, M.Sc.
A d By: Y27 ’
pproved By ";”/;;,L Wy 7 T Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 1808039

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 26-Feb-2018
Order Date: 20-Feb-2018
Project Description: 60215.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Alkalinity, total to pH 4.5 EPA 310.1 - Titration to pH 4.5 20-Feb-18 20-Feb-18
Ammonia, as N EPA 351.2 - Auto Colour 23-Feb-18 23-Feb-18
Anions EPA300.1-1IC 20-Feb-18 20-Feb-18
Colour SM2120 - Spectrophotometric 21-Feb-18 21-Feb-18
Conductivity EPA 9050A- probe @25 °C 20-Feb-18 20-Feb-18
Dissolved Organic Carbon MOE E3247B - Combustion IR, filtration 20-Feb-18 21-Feb-18
E. coli MOE E3407 20-Feb-18 20-Feb-18
Fecal Coliform SM 9222D 20-Feb-18 20-Feb-18
Heterotrophic Plate Count SM 9215C 20-Feb-18 20-Feb-18
Metals, ICP-MS EPA 200.8 - ICP-MS 21-Feb-18 21-Feb-18
pH EPA 150.1 - pH probe @25 °C 20-Feb-18 20-Feb-18
Phenolics EPA 420.2 - Auto Colour, 4AAP 21-Feb-18 23-Feb-18
Subdivision Package Hardness as CaCO3 21-Feb-18 21-Feb-18
Sulphide SM 4500SE - Colourimetric 21-Feb-18 21-Feb-18
Tannin/Lignin SM 5550B - Colourimetric 20-Feb-18 20-Feb-18
Total Coliform MOE E3407 20-Feb-18 20-Feb-18
Total Dissolved Solids SM 2540C - gravimetric, filtration 21-Feb-18 22-Feb-18
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 22-Feb-18 23-Feb-18
Turbidity SM 2130B - Turbidity meter 21-Feb-18 21-Feb-18

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Order #: 1808039

Report Date: 26-Feb-2018
Order Date: 20-Feb-2018

Client PO: Project Description: 60215.11
Client ID: PW3 - - -
Sample Date: 19-Feb-18 - - -
Sample ID: 1808039-01 - - .
[ mDL/UNits Drinking Water - - -
Microbiological Parameters
E. coli 1 CFU/100 mL ND ]
Fecal Coliforms 1 CFU/100 mL ND -
Total Coliforms 1 CFU/100 mL ND -
Heterotrophic Plate Count 10 CFU/mL 50 -
General Inorganics
Alkalinity, total 5mg/L 270 -
Ammonia as N 0.01 mg/L 0.04 -
Dissolved Organic Carbon 0.5 mg/L 0.9 -
Colour 2TCU <2 .
Conductivity 5 uS/cm 726 -
Hardness mg/L 244 .
pH 0.1 pH Units 7.6 -
Phenolics 0.001 mg/L <0.001 -
Total Dissolved Solids 10 mg/L 836 -
Sulphide 0.02 mg/L <0.02 -
Tannin & Lignin 0.1 mg/L <0.1 -
Total Kjeldahl Nitrogen 0.1 mg/L 0.2 -
Turbidity 0.1 NTU 0.2 -
Anions
Chloride 1mg/L 73 -
Fluoride 0.1 mg/L 0.2 -
Nitrate as N 0.1 mgiL 0.2 -
Nitrite as N 0.05 mg/L <0.05 -
Sulphate 1mg/L 28 -
Metals
Calcium 0.1 mg/L 71.4 _
Iron 0.1 mg/L <0.1 -
Magnesium 0.2 mg/L 16.0 -
Manganese 0.005 mg/L <0.005 -
Potassium 0.1 mgiL 1.0 -
Sodium 0.2 mg/L 63.5 -

OTTAWA CALGARY

MISSISSAUGA
1-800-749-1947

KINGSTON LONDON

www.paracellabs.com

NIAGARA WINDSOR
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Order #: 1808039

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 26-Feb-2018
Order Date: 20-Feb-2018
Project Description: 60215.11

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit ~ RPD  Limit  Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Calcium ND 0.1 mg/L
Iron ND 0.1 mg/L
Magnesium ND 0.2 mg/L
Manganese ND 0.005 mg/L
Potassium ND 0.1 mg/L
Sodium ND 0.2 mg/L
Microbiological Parameters
E. coli ND 1 CFU/100 mL
Fecal Coliforms ND 1 CFU/100 mL
Total Coliforms ND 1 CFU/100 mL
Heterotrophic Plate Count ND 10 CFU/mL
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1808039

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 26-Feb-2018
Order Date: 20-Feb-2018
Project Description: 60215.11

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chloride 10.2 1 mg/L 10.2 0.1 10
Fluoride 0.28 0.1 mg/L 0.29 0.9 10
Nitrate as N ND 0.1 mg/L ND 20
Nitrite as N ND 0.05 mg/L ND 20
Sulphate 127 1 mg/L 124 25 10
General Inorganics
Alkalinity, total 301 5 mg/L 305 1.3 14
Ammonia as N 0.494 0.01 mg/L 0.494 0.1 17.7
Dissolved Organic Carbon 8.2 0.5 mg/L 7.7 6.6 37
Colour ND 2 TCU ND 12
Conductivity 819 5 uS/cm 817 0.2 11
pH 7.9 0.1 pH Units 7.8 1.3 10
Phenolics ND 0.001 mg/L ND 10
Total Dissolved Solids 850 10 mg/L 854 0.5 10
Sulphide ND 0.02 mg/L ND 10
Tannin & Lignin ND 0.1 mg/L ND 0.0 11
Total Kjeldahl Nitrogen 0.16 0.1 mg/L 0.17 11.0 10 QR-01
Turbidity 0.2 0.1 NTU 0.2 0.0 10
Metals
Calcium 9.0 0.1 mg/L 9.5 5.8 20
Iron ND 0.1 mg/L ND 0.0 20
Magnesium 2.2 0.2 mg/L 2.3 0.4 20
Manganese ND 0.005 mg/L ND 0.0 20
Potassium 0.7 0.1 mg/L 0.7 15 20
Sodium 17.7 0.2 mg/L 17.8 0.5 20
Microbiological Parameters
E. coli ND 1 CFU/100 mL ND 30
Fecal Coliforms ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30
Heterotrophic Plate Count 40 10 CFU/mL 50 22.0 30
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1808039

Certificate of Analysis Report Date: 26-Feb-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 20-Feb-2018
Client PO: Project Description: 60215.11

Method Quality Control: Spike

Analyte Result Reﬂ(;:ittmg Units ?{%usrjlf %REC (yi'?rﬁ? RPD E';?t Notes
Anions
Chloride 19.7 1 mg/L 10.2 95.4 78-112
Fluoride 1.27 0.1 mg/L 0.29 98.0 73-113
Nitrate as N 0.99 0.1 mg/L ND 99.3 81-112
Nitrite as N 0.944 0.05 mg/L ND 94.4 76-107
Sulphate 134 1 mg/L 124 97.5 75-111
General Inorganics
Ammonia as N 0.778 0.01 mg/L 0.494 114 81-124
Dissolved Organic Carbon 19.1 0.5 mg/L 7.7 114 60-133
Phenolics 0.027 0.001 mg/L ND 109 69-132
Total Dissolved Solids 104 10 mg/L 104 75-125
Sulphide 0.50 0.02 mg/L ND 100 79-115
Tannin & Lignin 0.9 0.1 mg/L ND 94.7 71-113
Total Kjeldahl Nitrogen 2.01 0.1 mg/L 0.17 91.9 81-126
Metals
Calcium 1000 ug/L 100 80-120
Iron 950 ug/L 57 89.3 80-120
Magnesium 3050 ug/L 2250 79.5 80-120 QM-07
Manganese 45.7 ug/L 4.42 82.5 80-120
Potassium 1580 ug/L 671 90.9 80-120
Sodium 993 ug/L 99.3 80-120

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1808039

Certificate of Analysis Report Date: 26-Feb-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 20-Feb-2018
Client PO: Project Description: 60215.11

Qualifier Notes:
Sample Qualifiers :
QC Qualifiers :

QM-07 : The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on
other acceptable QC.

QR-01 : Duplicate RPD is high, however, the sample result is less than 10x the MDL.

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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1-800-749-1947
RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60215.11 Report Date: 7-Mar-2018
Custody: 37656 Order Date: 2-Mar-2018

Order #: 1809497

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

Paracel ID Client ID
1809497-01 TP18-3
1809497-02 TP18-9
1809497-03 TP18-13
. 71,97 ‘ N Mark Foto, M.Sc.
Approved By: ’;”;f{{ A7 ,_;;J—r g —,:;: Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 1809497

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 07-Mar-2018
Order Date: 2-Mar-2018
Project Description: 60215.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date
Ammonia, as N EPA 351.2 - Auto Colour 2-Mar-18 5-Mar-18
Anions EPA 300.1-1IC 6-Mar-18 7-Mar-18
Phosphorus, total, water EPA 365.4 - Auto Colour, digestion 5-Mar-18 6-Mar-18
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 5-Mar-18 6-Mar-18
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Order #: 1809497

Report Date: 07-Mar-2018
Order Date: 2-Mar-2018

Client PO: Project Description: 60215.11
Client ID: TP18-3 TP18-9 TP18-13 -
Sample Date: 02-Mar-18 02-Mar-18 02-Mar-18 -
Sample ID: 1809497-01 1809497-02 1809497-03 -
MDL/Units Water Water Water -
General Inorganics
Ammonia as N 0.01 mg/L 0.07 0.11 0.11 -
Phosphorus, total 0.01 mg/L 0.10 1.18 0.71 -
Total Kjeldahl Nitrogen 0.1 mglL 0.4 1.1 0.9 -
Anions
Nitrate as N 0.1 mg/L <0.1 <0.1 0.1 -
Nitrite as N 0.05 mg/L <0.05 <0.05 <0.05 -
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1809497

Certificate of Analysis Report Date: 07-Mar-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 2-Mar-2018
Client PO: Project Description: 60215.11

Method Quality Control: Blank

Reporting Source %REC RPD

Analyte Result Limit Units Result ~ %REC Limit RPD  Limit Notes
Anions

Nitrate as N ND 0.1 mg/L

Nitrite as N ND 0.05 mg/L
General Inorganics

Ammonia as N ND 0.01 mg/L

Phosphorus, total ND 0.01 mg/L

Total Kjeldahl Nitrogen ND 0.1 mg/L

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1809497

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 07-Mar-2018
Order Date: 2-Mar-2018
Project Description: 60215.11

Method Quality Control: Duplicate

Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions

Nitrate as N 0.47 0.1 mg/L 0.46 1.3 20

Nitrite as N ND 0.05 mg/L ND 20
General Inorganics

Ammonia as N 0.575 0.02 mg/L 0.578 0.4 17.7

Phosphorus, total 0.102 0.01 mg/L 0.103 1.0 10

Total Kjeldahl Nitrogen 0.43 0.1 mg/L 0.39 10.0 10 QR-01
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1809497

Certificate of Analysis Report Date: 07-Mar-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 2-Mar-2018
Client PO: Project Description: 60215.11

Method Quality Control: Spike

Reporting . Source %REC RPD

Analyte Result Limit Units Result %REC Limit RPD | imit Notes
Anions

Nitrate as N 1.48 0.1 mg/L 0.46 102 81-112

Nitrite as N 1.00 0.05 mg/L ND 100 76-117
General Inorganics

Ammonia as N 0.252 0.01 mg/L 101 81-124

Phosphorus, total 0.532 0.01 mg/L 0.103 85.9 80-120

Total Kjeldahl Nitrogen 2.35 0.1 mg/L 0.39 98.1 81-126

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1809497

Certificate of Analysis Report Date: 07-Mar-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 2-Mar-2018
Client PO: Project Description: 60215.11

Qualifier Notes:
QC Qualifiers :
QR-01 : Duplicate RPD is high, however, the sample result is less than 10x the MDL.

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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1-800-749-1947
RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60215.11 Report Date: 14-Aug-2018
Custody: 8553 Order Date: 8-Aug-2018

Order #: 1832213

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

Paracel ID Client ID
1832213-01 TW18-3 3hr
1832213-02 TW18-3 6hr
Aooroved By: S ;'c - Dale Robertson, BSc
PP v G e Pt Laboratory Director

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 1832213

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 14-Aug-2018
Order Date: 8-Aug-2018
Project Description: 60215.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Alkalinity, total to pH 4.5 EPA 310.1 - Titration to pH 4.5 10-Aug-18 10-Aug-18
Ammonia, as N EPA 351.2 - Auto Colour 14-Aug-18 14-Aug-18
Anions EPA300.1-1IC 9-Aug-18 10-Aug-18
Colour SM2120 - Spectrophotometric 9-Aug-18 9-Aug-18
Conductivity EPA 9050A- probe @25 °C 10-Aug-18 10-Aug-18
Dissolved Organic Carbon MOE E3247B - Combustion IR, filtration 9-Aug-18 9-Aug-18
E. coli MOE E3407 8-Aug-18 8-Aug-18
Fecal Coliform SM 9222D 8-Aug-18 8-Aug-18
Heterotrophic Plate Count SM 9215C 8-Aug-18 8-Aug-18
Mercury by CVAA EPA 245.2 - Cold Vapour AA 9-Aug-18 9-Aug-18
Metals, ICP-MS EPA 200.8 - ICP-MS 9-Aug-18 9-Aug-18
pH EPA 150.1 - pH probe @25 °C 10-Aug-18 10-Aug-18
Phenolics EPA 420.2 - Auto Colour, 4AAP 13-Aug-18 13-Aug-18
Subdivision Package Hardness as CaCO3 9-Aug-18 9-Aug-18
Sulphide SM 4500SE - Colourimetric 10-Aug-18 10-Aug-18
Tannin/Lignin SM 5550B - Colourimetric 14-Aug-18 14-Aug-18
Total Coliform MOE E3407 8-Aug-18 8-Aug-18
Total Dissolved Solids SM 2540C - gravimetric, filtration 9-Aug-18 10-Aug-18
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 9-Aug-18 9-Aug-18
Turbidity SM 2130B - Turbidity meter 9-Aug-18 9-Aug-18

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1832213

Certificate of Analysis Report Date: 14-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 8-Aug-2018
Client PO: Project Description: 60215.11
Client ID: TW18-3 3hr TW18-3 6hr - _
Sample Date:| 08/07/2018 12:30 08/07/2018 15:30 - -
Sample ID: 1832213-01 1832213-02 - -
| MDL/Units Drinking Water Drinking Water - -
Microbiological Parameters
E. coli 1 CFU/100 mL ND ND - -
Fecal Coliforms 1 CFU/100 mL ND ND - -
Total Coliforms 1 CFU/100 mL ND ND - -
Heterotrophic Plate Count 10 CFU/mL 80 90 - -
General Inorganics
Alkalinity, total 5mg/L 340 342 - -
Ammonia as N 0.01 mg/L 0.07 0.07 - -
Dissolved Organic Carbon 0.5 mg/L 1.6 1.7 - -
Colour 2TCU 21 19 - -
Conductivity 5uS/em 832 832 - -
Hardness mg/L 401 327 - -
pH 0.1 pH Units 8.0 7.9 - -
Phenolics 0.001 mg/L <0.001 <0.001 - -
Total Dissolved Solids 10 mg/L 472 462 - -
Sulphide 0.02 mg/L <0.02 <0.02 - -
Tannin & Lignin 0.1 mg/L <0.1 <0.1 - -
Total Kjeldahl Nitrogen 0.1 mg/L 0.4 0.3 - -
Turbidity 0.1NTU 1.6 15 - -
Anions
Chloride 1mg/L 66 66 - -
Fluoride 0.1 mg/L 0.7 0.7 - -
Nitrate as N 0.1 mg/L <0.1 0.2 - -
Nitrite as N 0.05 mg/L <0.05 <0.05 - -
Sulphate 1mg/L 39 38 - -
Metals
Mercury 0.0001 mg/L - <0.0001 - -
Aluminum 0.001 mg/L - 0.002 - -
Antimony 0.0005 mg/L - <0.0005 - -
Arsenic 0.001 mg/L - <0.001 - -
Barium 0.001 mg/L - 0.159 - -
Beryllium 0.0005 mg/L - <0.0005 - -
Boron 0.01 mg/L - 0.11 - -
Cadmium 0.0001 mg/L - <0.0001 - -
Calcium 0.1 mg/L 105 76.0 - -
Chromium 0.001 mg/L - <0.001 - -

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Order #: 1832213

Report Date: 14-Aug-2018
Order Date: 8-Aug-2018

Client PO: Project Description: 60215.11

Client ID: TW18-3 3hr TW18-3 6hr - -
Sample Date:| 08/07/2018 12:30 08/07/2018 15:30 - -
Sample ID: 1832213-01 1832213-02 - -
MDL/Units Drinking Water Drinking Water - -
Cobalt 0.0005 mg/L - <0.0005 - -
Copper 0.0005 mg/L - 0.0005 - -
Iron 0.1 mg/L 0.3 0.3 - -
Lead 0.0001 mg/L - <0.0001 - -
Magnesium 0.2 mg/L 33.4 33.4 - -
Manganese 0.005 mg/L 0.036 0.035 - -
Molybdenum 0.0005 mg/L - <0.0005 - -
Nickel 0.001 mg/L - 0.002 - -
Potassium 0.1 mgiL 9.8 9.7 - -
Selenium 0.001 mg/L - <0.001 - -
Silicon 0.01 mg/L - 3.22 - -
Silver 0.0001 mg/L - <0.0001 - -
Sodium 0.2mglL 32.8 324 - -
Strontium 0.01 mg/L - 3.95 - -
Thallium 0.001 mg/L - <0.001 - -
Tin 0.01 mg/L - <0.01 - -
Titanium 0.005 mg/L - <0.005 - -
Tungsten 0.01 mg/L - <0.01 - -
Uranium 0.0001 mg/L - 0.0012 - -
Vanadium 0.0005 mg/L - 0.0010 - -
Zinc 0.005 mg/L - 0.007 - -

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1832213

Certificate of Analysis Report Date: 14-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 8-Aug-2018
Client PO: Project Description: 60215.11

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit ~ RPD  Limit  Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Mercury ND 0.0001 mg/L
Aluminum ND 0.001 mg/L
Antimony ND 0.0005 mg/L
Arsenic ND 0.001 mg/L
Barium ND 0.001 mg/L
Beryllium ND 0.0005 mg/L
Boron ND 0.01 mg/L
Cadmium ND 0.0001 mg/L
Calcium ND 0.1 mg/L
Chromium ND 0.001 mg/L
Cobalt ND 0.0005 mg/L
Copper ND 0.0005 mg/L
Iron ND 0.1 mg/L
Lead ND 0.0001 mg/L
Magnesium ND 0.2 mg/L
Manganese ND 0.005 mg/L
Molybdenum ND 0.0005 mg/L
Nickel ND 0.001 mg/L
Potassium ND 0.1 mg/L
Selenium ND 0.001 mg/L
Silicon ND 0.01 mg/L
Silver ND 0.0001 mg/L
Sodium ND 0.2 mg/L
Strontium ND 0.01 mg/L
Thallium ND 0.001 mg/L
Tin ND 0.01 mg/L
Titanium ND 0.005 mg/L
Tungsten ND 0.01 mg/L
Uranium ND 0.0001 mg/L
Vanadium ND 0.0005 mg/L
Zinc ND 0.005 mg/L
Microbiological Parameters
E. coli ND 1 CFU/100 mL
Fecal Coliforms ND 1 CFU/100 mL
Total Coliforms ND 1 CFU/100 mL
Heterotrophic Plate Count ND 10 CFU/mL

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1832213

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 14-Aug-2018
Order Date: 8-Aug-2018
Project Description: 60215.11

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chloride 21.7 1 mg/L 27.4 12 10
Fluoride 0.77 0.1 mg/L 0.84 8.9 10
Nitrate as N 0.37 0.1 mg/L 0.37 0.6 20
Nitrite as N ND 0.05 mg/L ND 20
Sulphate 26.3 1 mg/L 26.2 0.4 10
General Inorganics
Alkalinity, total 33.3 5 mg/L 33.0 0.9 14
Ammonia as N 0.070 0.01 mg/L 0.072 2.4 17.7
Dissolved Organic Carbon ND 0.5 mg/L ND 37
Colour 21 2 TCU 21 0.0 12
Conductivity 168 5 uS/cm 154 8.8 11
pH 8.6 0.1 pH Units 8.8 1.8 10
Phenolics ND 0.001 mg/L ND 10
Total Dissolved Solids 462 10 mg/L 472 2.1 10
Sulphide ND 0.02 mg/L ND 10
Tannin & Lignin ND 0.1 mg/L ND 0.0 11
Total Kjeldahl Nitrogen 0.52 0.1 mg/L 0.45 14.5 10 QR-01
Turbidity 1.6 0.1 NTU 1.6 13 10
Metals
Mercury ND 0.0001 mg/L ND 0.0 20
Aluminum 0.019 0.001 mg/L 0.017 7.6 20
Antimony ND 0.0005 mg/L ND 0.0 20
Arsenic ND 0.001 mg/L ND 0.0 20
Barium 0.032 0.001 mg/L 0.031 5.4 20
Beryllium ND 0.0005 mg/L ND 0.0 20
Boron ND 0.01 mg/L ND 0.0 20
Cadmium ND 0.0001 mg/L ND 0.0 20
Calcium 41.3 1.0 mg/L 40.8 1.4 20
Chromium 0.002 0.001 mg/L 0.001 12.7 20
Cobalt ND 0.0005 mg/L ND 0.0 20
Copper 0.0670  0.0005 mg/L 0.0650 31 20
Iron ND 0.1 mg/L ND 0.0 20
Lead 0.0016  0.0001 mg/L 0.0015 3.8 20
Magnesium 12.3 0.2 mg/L 11.7 5.4 20
Manganese ND 0.005 mg/L ND 0.0 20
Molybdenum 0.0005 0.0005 mg/L 0.0006 5.7 20
Nickel 0.002 0.001 mg/L 0.002 8.7 20
Potassium 0.6 0.1 mg/L 0.6 6.0 20
Selenium ND 0.001 mg/L ND 0.0 20
Silicon 3.74 0.01 mg/L 3.47 7.5 20
Silver ND 0.0001 mg/L ND 0.0 20
Sodium 3.7 0.2 mg/L 3.6 3.2 20
Thallium ND 0.001 mg/L ND 0.0 20
Tin ND 0.01 mg/L ND 0.0 20
Titanium ND 0.005 mg/L ND 0.0 50
Tungsten ND 0.01 mg/L ND 0.0 20
Uranium 0.0002 0.0001 mg/L 0.0002 0.3 20
Vanadium 0.0045  0.0005 mg/L 0.0040 10.6 20
Zinc 0.015 0.005 mg/L 0.011 30.3 20 QR-01
Microbiological Parameters
E. coli ND 1 CFU/100 mL ND 30
Fecal Coliforms ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30
Heterotrophic Plate Count 80 10 CFU/mL 80 0.0 30
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Order #: 1832213

Certificate of Analysis Report Date: 14-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 8-Aug-2018
Client PO: Project Description: 60215.11

Method Quality Control: Spike

Analyte Result Reﬂ(;:ittmg Units ?{%usrjlf %REC (yi'?rﬁ? RPD E';?t Notes
Anions
Chloride 375 1 mg/L 27.4 101 78-112
Fluoride 1.83 0.1 mg/L 0.84 98.9 73-113
Nitrate as N 1.44 0.1 mg/L 0.37 107 81-112
Nitrite as N 0.804 0.05 mg/L ND 80.4 76-107
Sulphate 36.0 1 mg/L 26.2 98.1 75-111
General Inorganics
Ammonia as N 0.358 0.01 mg/L 0.072 115 81-124
Dissolved Organic Carbon 10.4 0.5 mg/L ND 104 60-133
Phenolics 0.025 0.001 mg/L ND 99.0 69-132
Total Dissolved Solids 96.0 10 mg/L 96.0 75-125
Sulphide 0.50 0.02 mg/L ND 100 79-115
Tannin & Lignin 0.8 0.1 mg/L ND 82.0 71-113
Total Kjeldahl Nitrogen 2.53 0.1 mg/L 0.45 104 81-126
Metals
Mercury 0.0027 0.0001 mg/L ND 88.8 70-130
Aluminum 60.9 ug/L 17.5 86.8 80-120
Antimony 43.3 ug/L ND 86.6 80-120
Arsenic 51.0 ug/L 0.185 102 80-120
Barium 74.2 ug/L 30.7 86.9 80-120
Beryllium 45.7 ug/L 0.0373 91.3 80-120
Boron 48.2 ug/L 6.03 84.3 80-120
Cadmium 44.0 ug/L ND 88.0 80-120
Calcium 1240 ug/L 242 99.4 80-120
Chromium 59.7 ug/L 1.47 116 80-120
Cobalt 434 ug/L 0.0438 86.7 80-120
Copper 106 ug/L 65.0 82.9 80-120
Iron 1010 ug/L 45 96.5 80-120
Lead 45.2 ug/L 151 87.4 80-120
Magnesium 928 ug/L 8.8 91.9 80-120
Manganese 48.4 ug/L 458 87.7 80-120
Molybdenum 43.8 ug/L 0.560 86.6 80-120
Nickel 45.5 ug/L 1.92 87.1 80-120
Potassium 1360 ug/L 554 80.4 80-120
Selenium 53.0 ug/L 0.644 105 80-120
Silicon 3510 ug/L 3470 86.6 80-120
Silver 434 ug/L 0.0152 86.7 80-120
Sodium 4640 ug/L 3570 106 80-120
Thallium 43.7 ug/L 0.011 87.4 80-120
Tin 43.6 ug/L 0.16 86.8 80-120
Titanium 27.7 ug/L 111 70-130
Tungsten 44.6 ug/L 0.26 88.7 80-120
Uranium 46.1 ug/L 0.229 91.7 80-120
Vanadium 48.4 ug/L 4.04 88.7 80-120
Zinc 58.0 ug/L 11.3 93.5 80-120

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1832213

Certificate of Analysis Report Date: 14-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 8-Aug-2018
Client PO: Project Description: 60215.11

Qualifier Notes:

Sample Qualifiers :
QC Qualifiers :

QR-01: Duplicate RPD is high, however, the sample result is less than 10x the MDL.

Sample Data Revisions
None

Work Order Revisions / Comments:

Alkali/Alkaline Earth Metals analyzed by ICP-OES for high concentration samples.

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60215.11 Report Date: 16-Aug-2018
Custody: 9900 Order Date: 10-Aug-2018

Order #: 1832379

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

Paracel ID Client ID
1832379-01 TW18-1 3hr
1832379-02 TW18-1 6hr
. 71,97 ‘ N Mark Foto, M.Sc.
Approved By: ’;”;f{{ A7 ,_;;J—r g —,:;: Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 1832379

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Alkalinity, total to pH 4.5 EPA 310.1 - Titration to pH 4.5 14-Aug-18 14-Aug-18
Ammonia, as N EPA 351.2 - Auto Colour 14-Aug-18 14-Aug-18
Anions EPA300.1-1IC 10-Aug-18 10-Aug-18
Chromium, hexavalent - water MOE E3056 - colourimetric 14-Aug-18 14-Aug-18
Colour SM2120 - Spectrophotometric 10-Aug-18 10-Aug-18
Conductivity EPA 9050A- probe @25 °C 14-Aug-18 14-Aug-18
Dissolved Organic Carbon MOE E3247B - Combustion IR, filtration 13-Aug-18 14-Aug-18
E. coli MOE E3407 10-Aug-18 11-Aug-18
Fecal Coliform SM 9222D 10-Aug-18 11-Aug-18
Mercury by CVAA EPA 245.2 - Cold Vapour AA 14-Aug-18 14-Aug-18
Metals, ICP-MS EPA 200.8 - ICP-MS 16-Aug-18 16-Aug-18
pH EPA 150.1 - pH probe @25 °C 14-Aug-18 14-Aug-18
Phenolics EPA 420.2 - Auto Colour, 4AAP 13-Aug-18 13-Aug-18
Subdivision Package Hardness as CaCO3 16-Aug-18 16-Aug-18
Sulphide SM 4500SE - Colourimetric 16-Aug-18 16-Aug-18
Tannin/Lignin SM 5550B - Colourimetric 14-Aug-18 14-Aug-18
Total Coliform MOE E3407 10-Aug-18 11-Aug-18
Total Dissolved Solids SM 2540C - gravimetric, filtration 15-Aug-18 16-Aug-18
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 14-Aug-18 15-Aug-18
Turbidity SM 2130B - Turbidity meter 10-Aug-18 10-Aug-18

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1832379

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Client ID:
Sample Date:
Sample ID:

MDL/Units

TW18-1 3hr

08/09/2018 11:30

1832379-01
Drinking Water

TW18-1 6hr
08/09/2018 14:30
1832379-02
Drinking Water

Microbiological Parameters

E. coli 1 CFU/100 mL ND [1] ND [1] -
Fecal Coliforms 1 CFU/100 mL ND ND -
Total Coliforms 1 CFU/100 mL ND [1] ND [1] -
General Inorganics
Alkalinity, total 5 mg/L 269 267 -
Ammonia as N 0.01 mg/L 0.11 0.17 -
Dissolved Organic Carbon 0.5 mg/L 41 4.1 -
Colour 2TCU 24 50 -
Conductivity 5 us/ecm 718 716 -
Hardness mg/L 357 344 -
pH 0.1 pH Units 8.0 8.0 -
Phenolics 0.001 mg/L <0.001 <0.001 -
Total Dissolved Solids 10 mg/L 452 448 .
Sulphide 0.02 mg/L <0.02 <0.02 -
Tannin & Lignin 0.1 mg/L 0.2 0.2 -
Total Kjeldahl Nitrogen 0.1 mg/L 0.5 0.2 -
Turbidity 0.1NTU 5.0 4.9 -
Anions
Chloride 1 mg/L 68 66 -
Fluoride 0.1 mg/L 0.5 0.5 -
Nitrate as N 0.1 mg/L <0.1 <0.1 -
Nitrite as N 0.05 mg/L <0.05 <0.05 -
Sulphate 1 mg/L 33 32 -
Metals
Mercury 0.0001 mg/L - <0.0001 -
Aluminum 0.001 mg/L - <0.001 -
Antimony 0.0005 mg/L - <0.0005 -
Arsenic 0.001 mg/L - 0.002 -
Barium 0.001 mg/L - 0.465 -
Beryllium 0.0005 mg/L - <0.0005 -
Boron 0.01 mg/L - 0.05 -
Cadmium 0.0001 mg/L - <0.0001 -
Calcium 0.1 mg/L 110 106 -
Chromium 0.001 mg/L - 0.002 -
Chromium (VI) 0.010 mg/L - <0.010 -
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Order #: 1832379

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018

Client PO: Project Description: 60215.11

Client ID: TW18-1 3hr TW18-1 6hr - -
Sample Date:| 08/09/2018 11:30 08/09/2018 14:30 - -
Sample ID: 1832379-01 1832379-02 - -
MDL/Units Drinking Water Drinking Water - -
Cobalt 0.0005 mg/L - <0.0005 - -
Copper 0.0005 mg/L - <0.0005 - -
Iron 0.1 mglL 1 1 - -
Lead 0.0001 mg/L - 0.0001 - -
Magnesium 0.2 mg/L 20.0 19.4 - -
Manganese 0.005 mg/L 0.046 0.046 - -
Molybdenum 0.0005 mg/L - 0.0016 - -
Nickel 0.001 mg/L - 0.002 - -
Potassium 0.1 mgiL 4.0 3.9 - -
Selenium 0.001 mg/L - <0.001 - -
Silicon 0.01 mg/L - 6.47 - -
Silver 0.0001 mg/L - <0.0001 - -
Sodium 0.2mglL 14.0 13.8 - -
Strontium 0.01 mg/L - 1.09 - -
Thallium 0.001 mg/L - <0.001 - -
Tin 0.01 mg/L - <0.01 - -
Titanium 0.005 mg/L - <0.005 - -
Tungsten 0.01 mg/L - <0.01 - -
Uranium 0.0001 mg/L - 0.0005 - -
Vanadium 0.0005 mg/L - 0.0060 - -
Zinc 0.005 mg/L - 0.007 - -

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Order #: 1832379

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Method Quality Control: Blank

1-800-749-1947

www.paracellabs.com

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit ~ RPD  Limit  Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Mercury ND 0.0001 mg/L
Aluminum ND 0.001 mg/L
Antimony ND 0.0005 mg/L
Arsenic ND 0.001 mg/L
Barium ND 0.001 mg/L
Beryllium ND 0.0005 mg/L
Boron ND 0.01 mg/L
Cadmium ND 0.0001 mg/L
Calcium ND 0.1 mg/L
Chromium (VI) ND 0.010 mg/L
Chromium ND 0.001 mg/L
Cobalt ND 0.0005 mg/L
Copper ND 0.0005 mg/L
Iron ND 0.1 mg/L
Lead ND 0.0001 mg/L
Magnesium ND 0.2 mg/L
Manganese ND 0.005 mg/L
Molybdenum ND 0.0005 mg/L
Nickel ND 0.001 mg/L
Potassium ND 0.1 mg/L
Selenium ND 0.001 mg/L
Silicon ND 0.01 mg/L
Silver ND 0.0001 mg/L
Sodium ND 0.2 mg/L
Strontium ND 0.01 mg/L
Thallium ND 0.001 mg/L
Tin ND 0.01 mg/L
Titanium ND 0.005 mg/L
Tungsten ND 0.01 mg/L
Uranium ND 0.0001 mg/L
Vanadium ND 0.0005 mg/L
Zinc ND 0.005 mg/L
Microbiological Parameters
E. coli ND 1 CFU/100 mL
Fecal Coliforms ND 1 CFU/100 mL
Total Coliforms ND 1 CFU/100 mL
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR
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Order #: 1832379

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chloride 14.9 1 mg/L 14.8 0.6 10
Fluoride ND 0.1 mg/L ND 0.0 10
Nitrate as N ND 0.1 mg/L ND 0.0 20
Nitrite as N ND 0.05 mg/L ND 20
Sulphate 26.6 1 mg/L 26.3 13 10
General Inorganics
Alkalinity, total 266 5 mg/L 269 1.4 14
Ammonia as N 0.070 0.01 mg/L 0.072 2.4 17.7
Dissolved Organic Carbon 3.7 0.5 mg/L 35 4.5 37
Colour 24 2 TCU 24 0.0 12
Conductivity 712 5 uS/cm 718 0.8 11
Phenolics ND 0.001 mg/L ND 10
Total Dissolved Solids 456 10 mg/L 452 0.9 10
Sulphide ND 0.02 mg/L ND 10
Tannin & Lignin ND 0.1 mg/L ND 0.0 11
Total Kjeldahl Nitrogen 0.55 0.1 mg/L 0.54 14 10
Turbidity 5.0 0.1 NTU 5.0 0.4 10
Metals
Mercury ND 0.0001 mg/L ND 0.0 20
Aluminum ND 0.001 mg/L 0.002 0.0 20
Antimony 0.0008 0.0005 mg/L 0.0009 18.5 20
Arsenic 0.002 0.001 mg/L 0.002 4.0 20
Barium 0.580 0.001 mg/L 0.588 1.3 20
Beryllium ND 0.0005 mg/L ND 0.0 20
Boron 0.04 0.01 mg/L 0.05 6.1 20
Cadmium ND 0.0001 mg/L ND 0.0 20
Calcium 196 0.1 mg/L 110 56.2 20
Chromium (VI) ND 0.010 mg/L ND 20
Chromium 0.006 0.001 mg/L 0.006 3.7 20
Cobalt ND 0.0005 mg/L ND 0.0 20
Copper ND 0.0005 mg/L ND 0.0 20
Iron 1 0.1 mg/L 1 0.3 20
Lead 0.0001  0.0001 mg/L 0.0001 4.9 20
Magnesium 19.6 0.2 mg/L 20.0 1.7 20
Manganese 0.046 0.005 mg/L 0.046 1.0 20
Molybdenum 0.0016 0.0005 mg/L 0.0017 6.1 20
Nickel 0.003 0.001 mg/L 0.003 13 20
Potassium 4.1 0.1 mg/L 4.0 3.8 20
Selenium ND 0.001 mg/L ND 0.0 20
Silicon 13.3 0.01 mg/L 134 11 20
Silver ND 0.0001 mg/L 0.0002 0.0 20
Sodium 135 0.2 mg/L 14.0 4.0 20
Thallium ND 0.001 mg/L ND 0.0 20
Tin ND 0.01 mg/L ND 0.0 20
Titanium ND 0.005 mg/L ND 0.0 50
Tungsten ND 0.01 mg/L ND 0.0 20
Uranium 0.0006 0.0001 mg/L 0.0006 3.6 20
Vanadium 0.0017  0.0005 mg/L 0.0017 55 20
Zinc ND 0.005 mg/L ND 0.0 20
Microbiological Parameters
E. coli ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1832379

Certificate of Analysis Report Date: 16-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 10-Aug-2018
Client PO: Project Description: 60215.11

Method Quality Control: Spike

Analyte Result Reﬂ(;:ittmg Units ?{%usrjlf %REC (yi'?rﬁ? RPD E';?t Notes
Anions
Chloride 25.4 1 mg/L 14.8 105 78-112
Fluoride 1.08 0.1 mg/L ND 108 73-113
Nitrate as N 1.10 0.1 mg/L ND 110 81-112
Nitrite as N 1.02 0.05 mg/L ND 102 76-107
Sulphate 36.4 1 mg/L 26.3 101 75-111
General Inorganics
Ammonia as N 0.358 0.01 mg/L 0.072 115 81-124
Dissolved Organic Carbon 11.5 0.5 mg/L ND 115 60-133
Phenolics 0.025 0.001 mg/L ND 99.0 69-132
Total Dissolved Solids 100 10 mg/L 100 75-125
Sulphide 0.49 0.02 mg/L ND 98.0 79-115
Tannin & Lignin 0.8 0.1 mg/L ND 82.0 71-113
Total Kjeldahl Nitrogen 2.29 0.1 mg/L 0.54 87.2 81-126
Metals
Mercury 0.0029 0.0001 mg/L ND 95.6 70-130
Aluminum 56.5 ug/L 1.87 109 80-120
Antimony 58.7 ug/L 0.935 116 80-120
Arsenic 65.0 ug/L 151 127 80-120
Barium 52.1 ug/L 104 80-120
Beryllium 61.0 ug/L 0.0345 122 80-120 QM-07
Boron 99.1 ug/L 47.0 104 80-120
Cadmium 57.5 ug/L 0.0057 115 80-120
Calcium 190000 ug/L 110000 8050 80-120
Chromium (V1) 0.181 0.010 mg/L ND 90.5 70-130
Chromium 61.8 ug/L 5.84 112 80-120
Cobalt 54.3 ug/L 0.432 108 80-120
Copper 54.4 ug/L 0.277 108 80-120
Iron 2260 ug/L 1290 96.8 80-120
Lead 59.9 ug/L 0.129 120 80-120
Magnesium 1040 ug/L 104 80-120
Manganese 99.0 ug/L 46.5 105 80-120
Molybdenum 59.8 ug/L 1.66 116 80-120
Nickel 56.0 ug/L 2.56 107 80-120
Potassium 4960 ug/L 3950 101 80-120
Selenium 62.6 ug/L 0.142 125 80-120 QM-07
Silicon 64.0 ug/L 128 80-120
Silver 67.6 ug/L 0.161 135 80-120 QM-07
Sodium 14600 ug/L 14000 60.7 80-120 QM-07
Thallium 59.3 ug/L 0.033 118 80-120
Tin 60.5 ug/L 0.31 120 80-120 QM-07
Titanium 54.4 ug/L 109 70-130
Tungsten 56.5 ug/L 113 80-120
Uranium 62.0 ug/L 0.572 123 80-120 QM-07
Vanadium 58.6 ug/L 1.65 114 80-120
Zinc 59.4 ug/L 2.78 113 80-120

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1832379

Certificate of Analysis Report Date: 16-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 10-Aug-2018
Client PO: Project Description: 60215.11

Qualifier Notes:
Sample Qualifiers :
1: A2C - Background counts greater than 200
QC Qualifiers :

QM-07 : The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on
other acceptable QC.

Sample Data Revisions
None

Work Order Revisions / Comments:

Alkali/Alkaline Earth Metals analyzed by ICP-OES for high concentration samples.

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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1-800-749-1947
RELIABLE. www.paracellabs.com

( \ P A R A C E I_ TRUSTED. 300 - 2319 St. Laurent Blvd
O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60215.11 Report Date: 16-Aug-2018
Custody: 7090 Order Date: 10-Aug-2018

Order #: 1832380

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

Paracel ID Client ID
1832380-01 TW18-2 3 hr
1832380-02 TW18-2 6 hr
] 77 . 7 Mark Foto, M.Sc.
Approved By: ";’:;f,; A2 ,-;;-f—?’ 7 —,.:E’; Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 1832380

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Alkalinity, total to pH 4.5 EPA 310.1 - Titration to pH 4.5 14-Aug-18 14-Aug-18
Ammonia, as N EPA 351.2 - Auto Colour 14-Aug-18 14-Aug-18
Anions EPA300.1-1IC 10-Aug-18 10-Aug-18
Colour SM2120 - Spectrophotometric 10-Aug-18 10-Aug-18
Conductivity EPA 9050A- probe @25 °C 14-Aug-18 14-Aug-18
Dissolved Organic Carbon MOE E3247B - Combustion IR, filtration 13-Aug-18 14-Aug-18
E. coli MOE E3407 10-Aug-18 11-Aug-18
Fecal Coliform SM 9222D 10-Aug-18 11-Aug-18
Mercury by CVAA EPA 245.2 - Cold Vapour AA 14-Aug-18 14-Aug-18
Metals, ICP-MS EPA 200.8 - ICP-MS 16-Aug-18 16-Aug-18
pH EPA 150.1 - pH probe @25 °C 14-Aug-18 14-Aug-18
Phenolics EPA 420.2 - Auto Colour, 4AAP 13-Aug-18 13-Aug-18
Subdivision Package Hardness as CaCO3 16-Aug-18 16-Aug-18
Sulphide SM 4500SE - Colourimetric 16-Aug-18 16-Aug-18
Tannin/Lignin SM 5550B - Colourimetric 14-Aug-18 14-Aug-18
Total Coliform MOE E3407 10-Aug-18 11-Aug-18
Total Dissolved Solids SM 2540C - gravimetric, filtration 15-Aug-18 16-Aug-18
Total Kjeldahl Nitrogen EPA 351.2 - Auto Colour, digestion 14-Aug-18 15-Aug-18
Turbidity SM 2130B - Turbidity meter 10-Aug-18 10-Aug-18

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Order #: 1832380

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018

Client PO: Project Description: 60215.11
Client ID: TW18-2 3 hr TW18-2 6 hr _
Sample Date:| 08/08/2018 11:30 08/08/2018 14:30 -
Sample ID: 1832380-01 1832380-02 -
MDL/Units Drinking Water Drinking Water -
Microbiological Parameters
E. coli 1 CFU/100 mL ND [2] ND [2] -
Fecal Coliforms 1 CFU/100 mL 59 ND -
Total Coliforms 1 CFU/100 mL Confluent [1] [2] ND [2] -
General Inorganics
Alkalinity, total 5 mg/L 240 244 -
Ammonia as N 0.01 mg/L 0.13 0.15 -
Dissolved Organic Carbon 0.5 mg/L <0.5 <0.5 -
Colour 2TCU 22 24 -
Conductivity 5 us/ecm 596 595 -
Hardness mg/L 290 284 -
pH 0.1 pH Units 8.0 8.0 -
Phenolics 0.001 mg/L <0.001 <0.001 -
Total Dissolved Solids 10 mg/L 328 310 -
Sulphide 0.02 mg/L <0.02 <0.02 -
Tannin & Lignin 0.1 mg/L <0.1 <0.1 -
Total Kjeldahl Nitrogen 0.1 mgiL 0.2 0.2 -
Turbidity 0.1NTU 3.0 2.4 -
Anions
Chloride 1 mg/L 43 42 -
Fluoride 0.1 mg/L 0.9 1.0 -
Nitrate as N 0.1 mg/L <0.1 <0.1 -
Nitrite as N 0.05 mg/L <0.05 <0.05 -
Sulphate 1 mg/L 25 25 -
Metals
Mercury 0.0001 mg/L - <0.0001 -
Aluminum 0.001 mg/L - 0.001 -
Antimony 0.0005 mg/L - <0.0005 -
Arsenic 0.001 mg/L - <0.001 -
Barium 0.001 mg/L - 0.140 -
Beryllium 0.0005 mg/L - <0.0005 -
Boron 0.01 mg/L - 0.15 -
Cadmium 0.0001 mg/L - <0.0001 -
Calcium 0.1 mg/L 78.0 77.3 -
Chromium 0.001 mg/L - 0.003 -
Cobalt 0.0005 mg/L - <0.0005 -
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Order #: 1832380

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018

Client PO: Project Description: 60215.11

Client ID: TW18-2 3 hr TW18-2 6 hr - -
Sample Date:| 08/08/2018 11:30 08/08/2018 14:30 - -
Sample ID: 1832380-01 1832380-02 - -
MDL/Units Drinking Water Drinking Water - -
Copper 0.0005 mg/L - <0.0005 - -
Iron 0.1 mg/L 0.6 0.5 - -
Lead 0.0001 mg/L - <0.0001 - -
Magnesium 0.2 mg/L 23.2 22.2 - -
Manganese 0.005 mg/L 0.017 0.015 - -
Molybdenum 0.0005 mg/L - 0.0009 - -
Nickel 0.001 mg/L - 0.001 - -
Potassium 0.1 mg/L 5.2 4.8 - -
Selenium 0.001 mg/L - <0.001 - -
Silicon 0.01 mg/L - 5.11 - -
Silver 0.0001 mg/L - <0.0001 - -
Sodium 0.2 mg/L 14.9 14.5 - -
Strontium 0.01 mg/L - 2.55 - -
Thallium 0.001 mg/L - <0.001 - -
Tin 0.01 mg/L - <0.01 - -
Titanium 0.005 mg/L - <0.005 - -
Tungsten 0.01 mg/L - <0.01 - -
Uranium 0.0001 mg/L - 0.0008 - -
Vanadium 0.0005 mg/L - 0.0065 - -
Zinc 0.005 mg/L - <0.005 - -

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1832380

Certificate of Analysis Report Date: 16-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 10-Aug-2018
Client PO: Project Description: 60215.11

Method Quality Control: Blank

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC  Limit ~ RPD  Limit  Notes
Anions
Chloride ND 1 mg/L
Fluoride ND 0.1 mg/L
Nitrate as N ND 0.1 mg/L
Nitrite as N ND 0.05 mg/L
Sulphate ND 1 mg/L
General Inorganics
Alkalinity, total ND 5 mg/L
Ammonia as N ND 0.01 mg/L
Dissolved Organic Carbon ND 0.5 mg/L
Colour ND 2 TCU
Conductivity ND 5 uS/cm
Phenolics ND 0.001 mg/L
Total Dissolved Solids ND 10 mg/L
Sulphide ND 0.02 mg/L
Tannin & Lignin ND 0.1 mg/L
Total Kjeldahl Nitrogen ND 0.1 mg/L
Turbidity ND 0.1 NTU
Metals
Mercury ND 0.0001 mg/L
Aluminum ND 0.001 mg/L
Antimony ND 0.0005 mg/L
Arsenic ND 0.001 mg/L
Barium ND 0.001 mg/L
Beryllium ND 0.0005 mg/L
Boron ND 0.01 mg/L
Cadmium ND 0.0001 mg/L
Calcium ND 0.1 mg/L
Chromium ND 0.001 mg/L
Cobalt ND 0.0005 mg/L
Copper ND 0.0005 mg/L
Iron ND 0.1 mg/L
Lead ND 0.0001 mg/L
Magnesium ND 0.2 mg/L
Manganese ND 0.005 mg/L
Molybdenum ND 0.0005 mg/L
Nickel ND 0.001 mg/L
Potassium ND 0.1 mg/L
Selenium ND 0.001 mg/L
Silicon ND 0.01 mg/L
Silver ND 0.0001 mg/L
Sodium ND 0.2 mg/L
Strontium ND 0.01 mg/L
Thallium ND 0.001 mg/L
Tin ND 0.01 mg/L
Titanium ND 0.005 mg/L
Tungsten ND 0.01 mg/L
Uranium ND 0.0001 mg/L
Vanadium ND 0.0005 mg/L
Zinc ND 0.005 mg/L
Microbiological Parameters
E. coli ND 1 CFU/100 mL
Fecal Coliforms ND 1 CFU/100 mL
Total Coliforms ND 1 CFU/100 mL

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1832380

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Method Quality Control: Duplicate

Reporting Source %REC RPD
Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
Anions
Chloride 14.9 1 mg/L 14.8 0.6 10
Fluoride ND 0.1 mg/L ND 0.0 10
Nitrate as N ND 0.1 mg/L ND 0.0 20
Nitrite as N ND 0.05 mg/L ND 20
Sulphate 26.6 1 mg/L 26.3 13 10
General Inorganics
Alkalinity, total 266 5 mg/L 269 1.4 14
Ammonia as N 0.070 0.01 mg/L 0.072 2.4 17.7
Dissolved Organic Carbon 3.7 0.5 mg/L 35 4.5 37
Colour 24 2 TCU 24 0.0 12
Conductivity 712 5 uS/cm 718 0.8 11
Phenolics ND 0.001 mg/L ND 10
Total Dissolved Solids 456 10 mg/L 452 0.9 10
Sulphide ND 0.02 mg/L ND 10
Tannin & Lignin ND 0.1 mg/L ND 0.0 11
Total Kjeldahl Nitrogen 0.55 0.1 mg/L 0.54 14 10
Turbidity 5.0 0.1 NTU 5.0 0.4 10
Metals
Mercury ND 0.0001 mg/L ND 0.0 20
Aluminum ND 0.001 mg/L 0.002 0.0 20
Antimony 0.0008  0.0005 mg/L 0.0009 18.5 20
Arsenic 0.002 0.001 mg/L 0.002 4.0 20
Barium 0.580 0.001 mg/L 0.588 13 20
Beryllium ND 0.0005 mg/L ND 0.0 20
Boron 0.04 0.01 mg/L 0.05 6.1 20
Cadmium ND 0.0001 mg/L ND 0.0 20
Calcium 196 0.1 mg/L 110 56.2 20
Chromium 0.006 0.001 mg/L 0.006 3.7 20
Cobalt ND 0.0005 mg/L ND 0.0 20
Copper ND 0.0005 mg/L ND 0.0 20
Iron 1 0.1 mg/L 1 0.3 20
Lead 0.0001  0.0001 mg/L 0.0001 4.9 20
Magnesium 19.6 0.2 mg/L 20.0 1.7 20
Manganese 0.046 0.005 mg/L 0.046 1.0 20
Molybdenum 0.0016  0.0005 mg/L 0.0017 6.1 20
Nickel 0.003 0.001 mg/L 0.003 13 20
Potassium 4.1 0.1 mg/L 4.0 3.8 20
Selenium ND 0.001 mg/L ND 0.0 20
Silicon 13.3 0.01 mg/L 134 11 20
Silver ND 0.0001 mg/L 0.0002 0.0 20
Sodium 135 0.2 mg/L 14.0 4.0 20
Thallium ND 0.001 mg/L ND 0.0 20
Tin ND 0.01 mg/L ND 0.0 20
Titanium ND 0.005 mg/L ND 0.0 50
Tungsten ND 0.01 mg/L ND 0.0 20
Uranium 0.0006  0.0001 mg/L 0.0006 3.6 20
Vanadium 0.0017  0.0005 mg/L 0.0017 5.5 20
Zinc ND 0.005 mg/L ND 0.0 20
Microbiological Parameters
E. coli ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947

www.paracellabs.com
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Order #: 1832380

Certificate of Analysis

Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 16-Aug-2018
Order Date: 10-Aug-2018
Project Description: 60215.11

Method Quality Control: Spike

Analyte Result Reﬂ(;:ittmg Units ?{%usrjlf %REC (yi'?rﬁ? RPD E';?t Notes
Anions
Chloride 25.4 1 mg/L 14.8 105 78-112
Fluoride 1.08 0.1 mg/L ND 108 73-113
Nitrate as N 1.10 0.1 mg/L ND 110 81-112
Nitrite as N 1.02 0.05 mg/L ND 102 76-107
Sulphate 36.4 1 mg/L 26.3 101 75-111
General Inorganics
Ammonia as N 0.358 0.01 mg/L 0.072 115 81-124
Dissolved Organic Carbon 11.5 0.5 mg/L ND 115 60-133
Phenolics 0.025 0.001 mg/L ND 99.0 69-132
Total Dissolved Solids 100 10 mg/L 100 75-125
Sulphide 0.49 0.02 mg/L ND 98.0 79-115
Tannin & Lignin 0.8 0.1 mg/L ND 82.0 71-113
Total Kjeldahl Nitrogen 2.29 0.1 mg/L 0.54 87.2 81-126
Metals
Mercury 0.0029 0.0001 mg/L ND 95.6 70-130
Aluminum 56.5 ug/L 1.87 109 80-120
Antimony 58.7 ug/L 0.935 116 80-120
Arsenic 65.0 ug/L 151 127 80-120
Barium 52.1 ug/L 104 80-120
Beryllium 61.0 ug/L 0.0345 122 80-120 QM-07
Boron 99.1 ug/L 47.0 104 80-120
Cadmium 57.5 ug/L 0.0057 115 80-120
Calcium 190000 ug/L 110000 8050 80-120
Chromium 61.8 ug/L 5.84 112 80-120
Cobalt 54.3 ug/L 0.432 108 80-120
Copper 54.4 ug/L 0.277 108 80-120
Iron 2260 ug/L 1290 96.8 80-120
Lead 59.9 ug/L 0.129 120 80-120
Magnesium 1040 ug/L 104 80-120
Manganese 99.0 ug/L 46.5 105 80-120
Molybdenum 59.8 ug/L 1.66 116 80-120
Nickel 56.0 ug/L 2.56 107 80-120
Potassium 4960 ug/L 3950 101 80-120
Selenium 62.6 ug/L 0.142 125 80-120 QM-07
Silicon 64.0 ug/L 128 80-120
Silver 67.6 ug/L 0.161 135 80-120 QM-07
Sodium 14600 ug/L 14000 60.7 80-120 QM-07
Thallium 59.3 ug/L 0.033 118 80-120
Tin 60.5 ug/L 0.31 120 80-120 QM-07
Titanium 54.4 ug/L 109 70-130
Tungsten 56.5 ug/L 113 80-120
Uranium 62.0 ug/L 0.572 123 80-120 QM-07
Vanadium 58.6 ug/L 1.65 114 80-120
Zinc 59.4 ug/L 2.78 113 80-120
OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR
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Order #: 1832380

Certificate of Analysis Report Date: 16-Aug-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 10-Aug-2018
Client PO: Project Description: 60215.11

Qualifier Notes:

Sample Qualifiers :
1: Confluent - continuous bacterial growth on the identification media in which bacterial colonies are not discrete
and individual colonies cannot be counted.
2: A2C - Background counts greater than 200
QC Qualifiers :

QM-07 : The spike recovery was outside acceptance limits for the MS and/or MSD. The batch was accepted based on
other acceptable QC.

Sample Data Revisions
None

Work Order Revisions / Comments:

Alkali/Alkaline Earth Metals analyzed by ICP-OES for high concentration samples.

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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O RS RS, Ottawa, ON, K1G 4J8

Certificate of Analysis

GEMTEC Consulting Engineers and Scientists Limited

32 Steacie Drive
Kanata, ON K2K 2A9
Attn: Andrius Paznekas

Client PO:
Project: 60215.11 Report Date: 12-Sep-2018
Custody: 9001 Order Date: 7-Sep-2018

Order #: 1836381

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

Paracel ID Client ID
1836381-01 TW18-2 R1
: = " Mark Foto, M.Sc.
A d By: Y27 ’
pproved By ";”/;;,L Wy 7 T Lab Supervisor

Any use of these results implies your agreement that our total liabilty in connection with this work, however arising, shall be limited to the amount paid by you for
this work, and that our employees or agents shall not under any circumstances be liable to you in connection with this work.
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Order #: 1836381

Certificate of Analysis Report Date: 12-Sep-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 7-Sep-2018
Client PO: Project Description: 60215.11

Analysis Summary Table

Analysis Method Reference/Description Extraction Date Analysis Date

Colour SM2120 - Spectrophotometric 7-Sep-18 7-Sep-18
Colour, apparent SM2120 - Spectrophotometric 7-Sep-18 7-Sep-18
E. coli MOE E3407 7-Sep-18 7-Sep-18
Fecal Coliform SM 9222D 7-Sep-18 7-Sep-18
Metals, ICP-MS EPA 200.8 - ICP-MS 11-Sep-18 12-Sep-18
Total Coliform MOE E3407 7-Sep-18 7-Sep-18

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1836381

Certificate of Analysis Report Date: 12-Sep-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 7-Sep-2018
Client PO: Project Description: 60215.11
Client ID: TW18-2 R1 - - -
Sample Date:| 09/06/2018 16:00 - - -
Sample ID: 1836381-01 - - i}
[ mDL/UNits Drinking Water - - -
Microbiological Parameters
E. coli 1 CFU/100 mL ND [1] - - -
Fecal Coliforms 1 CFU/100 mL ND - - .
Total Coliforms 1 CFU/100 mL 3[1] - - _
General Inorganics
Colour 2TCU 10 - - i
Colour, apparent 2 ACU 13 - - .
Metals
Iron 0.1 mg/L 0.4 _ _ _
Manganese 0.005 mg/L 0.013 - - .

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1836381

Certificate of Analysis Report Date: 12-Sep-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 7-Sep-2018
Client PO: Project Description: 60215.11

Method Quality Control: Blank

Reporting Source %REC RPD

Analyte Result Limit Units Result  %REC Limit RPD  Limit Notes
General Inorganics

Colour ND 2 TCU

Colour, apparent ND 2 ACU

Metals

Iron ND 0.1 mg/L

Manganese ND 0.005 mg/L

Microbiological Parameters

E. coli ND 1 CFU/100 mL

Fecal Coliforms ND 1 CFU/100 mL

Total Coliforms ND 1 CFU/100 mL

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1836381

Certificate of Analysis
Client: GEMTEC Consulting Engineers and Scientists Limited

Client PO:

Report Date: 12-Sep-2018
Order Date: 7-Sep-2018
Project Description: 60215.11

Method Quality Control: Duplicate

Reporting Source %REC RPD

Analyte Result  Limit Units Result %REC Limit RPD  Limit Notes
General Inorganics

Colour ND 2 TCU ND 0.0 12
Colour, apparent 13 2 ACU 13 0.0 12
Metals

Iron ND 0.1 mg/L ND 0.0 20

Manganese 0.014 0.005 mg/L 0.014 2.5 20
Microbiological Parameters

E. coli ND 1 CFU/100 mL ND 30
Total Coliforms ND 1 CFU/100 mL ND 30

OTTAWA CALGARY MISSISSAUGA
1-800-749-1947

KINGSTON LONDON

www.paracellabs.com

NIAGARA WINDSOR
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Order #: 1836381

Certificate of Analysis Report Date: 12-Sep-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 7-Sep-2018
Client PO: Project Description: 60215.11

Method Quality Control: Spike

Reporting . Source %REC RPD
Analyte Result Limit Units Result %REC Limit RPD Limit Notes
Metals
Iron 965 ug/L ND 96.5 80-120
Manganese 58.3 ug/L 14.0 88.6 80-120

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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Order #: 1836381

Certificate of Analysis Report Date: 12-Sep-2018
Client: GEMTEC Consulting Engineers and Scientists Limited Order Date: 7-Sep-2018
Client PO: Project Description: 60215.11

Qualifier Notes:
Login Qualifiers :

Samples received submerged in water, possibly melted ice. This condition can compromise sample integrity.
Applies to samples: TW18-2 R1

Sample Qualifiers :
1: A2C - Background counts greater than 200
QC Qualifiers :

Sample Data Revisions
None

Work Order Revisions / Comments:

None

Other Report Notes:

n/a: not applicable

ND: Not Detected

MDL: Method Detection Limit

Source Result: Data used as source for matrix and duplicate samples
%REC: Percent recovery.

RPD: Relative percent difference.

OTTAWA CALGARY MISSISSAUGA KINGSTON LONDON NIAGARA WINDSOR

1-800-749-1947 www.paracellabs.com
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APPENDIX J

Aqgtesolv Transmissivity Analyses

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)



Pumping Test Analysis Report

‘ G E M T E C Project: Hydrogeological Investigation

CONSULTING ENGINEERS Project Number: 60215.11

AND SCIENTISTS

Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM Pumping Well: TW1 P-Test Date: August 9, 2018

Analysis Performed by: AP (Method: Cooper Jacob Analysis |Analysis Date: September 2018

Aquifer Thickness: 6.0 m |Discharge: 30.3 L/min Duration: 385 minutes

Pumping Test Analysis — Cooper-Jacob (TW1)

5. T IIIIIII| T IIIIIII| T IIIIIII| T IIIIII| T T TTTTTT

Displacement (m)

D__ 1 IIIIIII| 1 IIIIIIII 1 IIIIIII| 1 IIIIIII| 1 1 111111

0.1 1. 10. 100. 1000. 1.0E+4
Adjusted Time (min)

Aquifer Model: Confined

Estimated Transmissivity: 7.4 m?/day
Estimated Storativity: 0.03

Kz/Kr: 1




Pumping Test Analysis Report

‘ G E M T E C Project: Hydrogeological Investigation

CONSULTING ENGINEERS Project Number: 60215.11

AND SCIENTISTS Client: Cameron and June Young
Location: Lot 3, Concession 8, Beckwith
Test Conducted by: LM Pumping Well: TW1 P-Test Date: August 9, 2018
Analysis Performed by: AP |Method: Theis Recovery Analysis Date: September 2018
Aquifer Thickness: 6.0 m |Discharge: 30.3 L/min Duration: 385 minutes

Pumping Test Analysis — Theis Recovery (TW1)

5. T IIIIIII| T T IIIIII| T T IIIIII| T T T TTTTT

)

Residual Drawdown (m

[} 1 IIIIIII| 1 IIIIIII| 1 IIIIIII| 1 L1 1 1111

1. 10. 100. 1000. 1.0E+4
Time, tit'

Aquifer Model: Confined
Estimated Transmissivity: 7.8 m?/day
Estimated S/S’: 1.2




Pumping Test Analysis Report
‘ G E M T E C Project: Hydrogeological Investigation

CONSULTING ENGINEERS Project Number: 60215.11

AND SCIENTISTS

Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM Pumping Well: TW2

P-Test Date: August 8, 2018

Analysis Performed by: AP |Method: Cooper Jacob Analysis

Analysis Date: September 2018

Aquifer Thickness: 6.0 m [Discharge: 37.8 L/min

Duration: 385 minutes

Pumping Test Analysis — Cooper-Jacob (TW2)

Displacement (m)
]

D__ | IIIIIII| | IIIIIII| | IIIIIII|

0.1 1. 10. 100.
Adjusted Time (min)

Aquifer Model: Confined

Estimated Transmissivity: 15 m?/day
Estimated Storativity: 0.02

Kz/Kr: 1

1000. 1.0E+4




Pumping Test Analysis Report

Project: Hydrogeological Investigation

< GEMTEC

ConsuLTING ENGINEERS

AND SCIENTISTS

Project Number: 60215.11

Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM

Pumping Well: TW2

P-Test Date: August 8, 2018

Analysis Performed by: AP

Method: Theis Recovery

Analysis Date: September 2018

Aquifer Thickness: 6.0 m

Discharge: 37.8 L/min

Duration: 385 minutes

Pumping Test Analysis — Theis Recovery (TW2)

4. I IIIIIII| I I IIIIII|

Residual Drawdown (m)
[a
[

D_- IIIIIII| 1 | IIIIII|

Aquifer Model: Confined

10. 100.
Time, th'

Estimated Transmissivity: 12 m?/day

Estimated S/S’: 1.4

1000. 1.0E+4




Pumping Test Analysis Report

‘ G E M T E C Project: Hydrogeological Investigation

CONSULTING ENGINEERS Project Number: 60215.11

AND SCIENTISTS Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM Pumping Well: TW3 P-Test Date: August 7, 2018

Analysis Performed by: AP (Method: Cooper Jacob Analysis |Analysis Date: September 2018

Aquifer Thickness: 6.0 m |Discharge: 37.8 L/min Duration: 390 minutes

Pumping Test Analysis — Cooper-Jacob (TW3)

15 T T IIIIII| I IIIIIII| T T IIIII| T T IIIIII| I " TTTTTT
| O O O0Oom i
12. — —
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=
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D__ 1ol 111 II| | IIIIIII| 1 1 IIIIII| 1 1 IIIIII| | 1 111111
0.1 1. 10. 100. 1000. 1.0E+4
Adjusted Time (min)

Aquifer Model: Confined
Estimated Transmissivity: 1.4 m?/day
Estimated Storativity: 0.2

Kz/Kr: 1




GEMTEC

ConsuLTING ENGINEERS
AND SCIENTISTS

4

Pumping Test Analysis Report

Project: Hydrogeological Investigation

Project Number: 60215.11

Client: Cameron and June Young

Location: Lot 3, Concession 8, Beckwith

Test Conducted by: LM

Pumping Well: TW3

P-Test Date: August 7, 2018

Analysis Performed by: AP

Method: Theis Recovery

Analysis Date: September 2018

Aquifer Thickness: 6.0 m

Discharge: 37.8 L/min

Duration: 390 minutes

Pumpina Test Analvsis — Theis Recovery (TW3)
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10.

oo
|

Residual Drawdown (m)

1. 10.

Aquifer Model: Confined
Estimated Transmissivity: 5.8 m?/day
Estimated S/S’: 1.3

100.
Time, tt'

1000. 1.0E+4




APPENDIX K

Aqgtesolv Well Interference Analysis

Report to: Cameron and June Young
Project: 60215.11 (March 11, 2020)
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