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1. INTRODUCTION

Thomasfield Homes Limited (the Client) retained GM BluePlan Engineering Ltd. (GMBP) to prepare a hydrogeological
study for submission as part of a Zoning By-Law Amendment and Draft Plan of Subdivision approval application for a
residential development on a property occupying Part of Lot 23, Concession 7, Town of Erin, County of Wellington,
Ontario.

The subject property (the Site) is 14.14 ha (35 acres) and is located to the southwest of the community of Hillsburgh on
Wellington County Road 22. The development is proposed to be serviced by municipal water supply and municipal
sewage system. A copy of the draft plan of the development (dated October 19, 2022, revised March 8, 2023) showing
the conceptual layout of the property is provided in Appendix A.

The following report presents the findings of the hydrogeological study, which gathers data from review of background
information and field investigation to assess the potential impact that the proposed subdivision may have on the local
groundwater and nearby surface water features.

1.1 PURPOSE AND SCOPE

The purpose of this report is to gather information about the Site from existing sources and from Site-specific field
investigation to characterize the hydrogeological setting of the Site.

The study considers a desktop “Study Area” that encloses the area within 500 m of the Site . To gather the necessary
information for the required assessment, both desktop (e.g., review of records on file) and field investigation work were
performed. In general, the scope of work included:

Background study regarding the geological and physiographic setting of the Site;
Search of MECP records for wells within 500 m of the Site boundaries;
e Field Investigation, including:
o Completion of overburden boreholes, complete with monitoring wells, for characterization of overburden
materials and groundwater;
o Door-to-door survey of properties adjacent to the Site for information on water wells;
o Measurement of groundwater levels including installation of data loggers for long-term groundwater
elevation data collection; and
o Water quality testing of samples taken from monitoring wells installed on-site
e Hydrogeological data analysis and reporting including:
o Presentation of information gathered through desktop study and field investigation,
o Preliminary Construction Dewatering Assessment, including estimated flow rates and water quality as
well as identification of potential impacts due to dewatering,
o Monitoring and Mitigation Plan for use during construction dewatering,
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Amore detailed description of the investigation activities is given in Section 3.1 (Methodology).

2. BACKGROUND

For the purposes of this report, the term “north” shall be taken to mean the direction parallel to Trafalgar Road and toward
Station Street from County Road 22.

21 SITE LOCATION AND SETTING

The Site is situated in the vicinity of the community of Hillsburgh in the Town of Erin (refer to Figure 1). It occupies an
area of 14.15 ha (35 acres) and is located on Wellington County Road 22 approximately 600 m west of its intersection
with Trafalgar Road. The property is described as Part of Lot 23, Concession 7, Town of Erin.

The Site is bounded on the south side by County Road 22 and surrounding properties appear to generally be under
agricultural (north and west of Site), natural green space (east of Site) and/or rural residential land use (west, south and
east of the Site). Credit River (Erin Branch) is approximately 100 m east of the eastern boundary of the Site. An aerial
photo of the layout of the Site is provided in Figure 2.

According to the Town of Erin Comprehensive Zoning By-law (2014, as amended), the Site is presently zoned for Future
Development (FD) (Appendix B). Adjacent lands carry zoning designations as follows: residential to the north,
environmental protection (EP1) to the east, and agricultural to the south and west.

2.2 PROPOSED DEVELOPMENT

Thomasfield Homes Limited proposes to develop the Site as a residential development comprising:

e 142 single-detached lots,

Two on-street townhome blocks (24 units)

A multiple residential block (+/- 50 units)

An open space block

A park block

A stormwater management block

And a sanitary sewage pumping station block.

The proposed development will be serviced with municipal water supply and municipal sewage collection. That is, no
private wells or septic systems are proposed as part of this development.

To assist with maintaining the pre-development quantities of groundwater recharge, the proposed development includes
rear-yard infiltration galleries for each of the detached and townhome lots. An infiltration gallery is also proposed to be
included in the multiple residential block (Block 145).

A copy of the draft plan of the development is provided in Appendix A.

2.3 LocAL RELIEF AND DRAINAGE

According to topographic maps available through Atlas Canada (Natural Resources Canada 2016), the central portion
of the Site features a minor local ridge which rises up to 10 m, 5 m, and 6 m, above the ground surface at the eastern,
western, and southern site boundaries, respectively. As such, runoff drainage on the Site is anticipated be toward the
eastern, western, and southern portions of the Site.

The Site is also located approximately 1 km north of the confluence of two local watercourses which flow generally
southward: these watercourses are the Credit River (Erin Branch), which is located east of the Site and an intermittent
tributary thereto, which is located southwest of the Site. Associated with the Credit River (Erin Branch) are a series of
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marsh and swamp type wetland areas. These are identified to be part of a series of Provincially-Significant Wetlands
referred to as the West Credit River Wetland Complex. Locations of these wetland areas are shown on Figure 2.

Topographic maps (NRC 2016) indicate that the slope of lands adjacent to the Site varies considerably. Average slopes
of up to 13% exist between the eastern Site boundary and the Credit River (Erin Branch) which lies approximately 150 m
away to the east; average slopes to the south are approximately 4% between the southern Site boundary and the
aforementioned confluence.

24 SURFICIAL GEOLOGY AND PHYSIOGRAPHY

The Site is located at the boundary between the physiographic regions known as the Guelph Drumlin Field
(the southern one-fifth of the Site) and the Hillsburgh Sandhills (the northern four-fifths of the Site). The Hillsburgh
Sandhills are characterized by knobby, rough, hilly terrain with low-lying swampy areas (Chapman and Putnam 1984).
Sandy surficial materials are prevalent in the region (Chapman and Putnam 1984). In the Guelph Drumlin Field, local
soils generally consist of stony tills and deep gravel terraces typical of drumlins and melt water spillways. In this region,
natural gravel deposits tend to be overlain with a layer of silty loam (Chapman and Putnam, 1984). In terms of
physiographic landforms, the site lies on a spillway feature with drumlinized till plains located to the east and south of the
site at distances of approximately 1,000 m and 800 m respectively (Chapman and Putnam 2007).
The physiography of the Site is illustrated in Figure 3.

The surficial materials underlying the site are glacial tills of sandy-silty texture while adjacent to the east and north sides
of the site are stratified drift deposits, predominantly of sand and gravel (Ontario Geological Survey 2010). East of the
Site at a distance of approximately 150 to 200 m is a band of organic deposits approximately 150 to 250 m wide: this
band is oriented lengthwise in a north-south direction and roughly coincides with the flood limits of the Credit River (Erin
Branch) tributary which is located there (Corporation of the Town of Erin 2014, Ontario Geological Survey 2010). Review
of well records from lands adjacent to the Site corroborates the general distribution of surficial materials as indicated in
the mapping provided by the Ontario Geological Survey. The distribution of surficial geological materials is presented in
Figure 4.

Shallow groundwater flow often correlates to topographical features and typically flows towards nearby lakes, streams,
and wetland areas, except where modified by service trenches. Based on the topography and the location of the site
between two tributaries and just north of their confluence to form the Credit River (Erin Branch), it is inferred that the
shallow groundwater flow in the vicinity of the site is generally toward the south. While the shallow groundwater flow is
inferred for the site and the vicinity, an accurate assessment of the shallow groundwater flow direction requires the
installation of groundwater monitoring wells and water level measurements. Such installations and measurements have
been completed as part of the fieldwork for this study and will be presented later.

Bedrock beneath the Site is understood to be of the Guelph and Gasport formations, both of which are largely composed
of sedimentary rock such as sandstone, shale, dolostone, and siltstone (Ontario Geological Survey 2011). According to
well records attributed to water wells near the Site, the depth to bedrock beneath the Site is inferred to be between 11.9
mbgs (Well ID 6705153) and 37.5 mbgs (Well ID 6705975). MECP well record 6705153 indicates that this well is located
on the east side of the Site, approximately 120 m (400’) west of Main Street, near the Credit River (Erin Branch); MECP
well record 6705975 is located at 9354 Wellington County Road 22, potentially within several metres of the southwestern
property line of the Site.

25 LocAL USE OF GROUNDWATER AND SOURCE PROTECTION

A review of mapping available through the Ministry of the Environment, Conservation and Parks reveals that the Site is
located predominately within the Credit Valley Source Protection Area (SPA), with a small portion of the Site (i.e. the
northeast corner) located within the Grand River Source Protection Area. The mapping indicates that the Site is not within
a wellhead protection area (WHPA) in either SPA: the community of Hillsburgh obtains its municipal water supply from
groundwater wells and the nearest of these wells is approximately 1,200 m north of the Site (MECP 2024).
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However, the mapping does indicate that the Site is located within the following:

e Significant Groundwater Recharge Area (SGRA)
o limited to the portion of the Site within the Credit Valley SPA
o the vulnerability score is described as “N/A” or unevaluated
e Highly Vulnerable Aquifer (HVA)
o limited to the portion of the Site within the Credit Valley SPA
o with a vulnerability score of 6.

Upon review of the Credit Valley Source Protection Policy, there are no activities considered as “Significant threats” to
drinking water with respect to the HVA designation and vulnerability score of 6. Furthermore, the SGRA designation does
not have any specific policies in the CTC Protection Plan but based on the proposed enhancement of recharge through
the use of rear-yard infiltration galleries at each lot, the annual quantity of recharge is expected to be maintained in the
post-development condition. As such, the risk of reducing recharge to the aquifer by the proposed development is
mitigated.

A desktop survey of water wells within 500 m of the Site boundary was conducted and a total of 61 records were found.
Figure 5 shows the locations of these wells with respect to the Site. Table 1 presents a list of these wells, including
location and well log information as obtained from the available MECP well records. Copies of the well records are
provided in Appendix C.

The well records have been summarized as follows:

e No records belonged to wells located on the Site (i.e., all wells are reported to be on neighbouring properties
and lands)
e With respect to the well interval and the stratum in which each well was installed:
o 52 of the wells were installed in bedrock
o 2 of the wells were installed in overburden
o 7 of the records did not list this information
e Of the 52 wells that reach bedrock
o The average depth to bedrock is 18.3 mbgs
o The minimum depth to bedrock is 5.2 mbgs (Well Record 6706041, located on Main Street,
approximately 475 m east of the north end of the Site)
o 48 were domestic wells, 1 was for irrigation, and 3 were observation wells.
o Of the 2 wells noted to be installed in the overburden
o 1was atest hole and 1 was an observation well
e Of the 7 records of unknown well interval
o 2 were of unknown well use (MECP Well ID 7179274 and 7181812, which are located approximately
475 m away from the Site on Station Road and Main Street, respectively)
o 4 were abandoned wells, and
o 1 was adomestic water well (MECP Well ID 7104643, located on Main Street, approximately 475 m east
of the south end of Site)

2.6 RELEVANT LOCAL AND SITE-SPECIFIC REPORTS

2.6.1 Geotechnical Investigation — 2015

A geotechnical investigation of the Site was conducted in 2015 by V.A. Wood (Guelph) Incorporated. The investigation
comprised the drilling of 6 boreholes to depths ranging from 4.9 mbgs to 6.6 mbgs.

The soils encountered during the drilling operations were generally stiff or compact to about 2.5 to 3 mbgs and then hard
or very dense at greater depths. The boreholes were all remarked to be “dry and open to the full depth” at the time of
completion. Generally speaking, the stratigraphic sequence of the soil materials was described as follows:

e Topsoil, typically 0.3 m thick, overlying
e Silt (Sandy to Clayey), approximately 4.5 m to 6 m thick, overlying
e Clayey Silt Till.
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Notably, a sand layer containing minimal silt and/or clay was recorded in borehole 2 (the northeastern portion of Site),
occupying the interval from 2.3 to 3.1 mbgs.

2.7 IDENTIFIED RECEPTORS

Receptors are those entities which may be affected by the proposed development or its construction. They may include
anthropogenic features, water users, or ecological features.

Receptors relevant to the anticipated development and potential construction dewatering activities at the Site include the
following:

e municipal water resources (per the Source Protection Plan),

e private water supply wells on nearby properties,

e local watercourses (e.g., Erin Branch of the Credit River),

e nearby provincially significant wetlands associated with the Erin Branch of the Credit River, and,
e construction activities (i.e., the construction of the proposed development).

3. FIELD INVESTIGATION

In order to collect site-specific information about the hydrogeological conditions on-Site, a field investigation was
conducted as part of this hydrogeological study. This information was combined with the existing geotechnical and
geological information to establish the site conceptual model.

3.1 METHODOLOGY

During the days of September 19 to 22, 2016, a set of six boreholes were advanced by Aardvark Drilling Inc. with the
oversight of GMBP staff member Mr. Matthew Long, M.Eng., P.Eng.

Each borehole was advanced using hollow-stem auger to intersect the inferred groundwater table: total depths of
boreholes ranged from 8 mbgs (MW-01) to 14.3 mbgs (MW-05). Samples were collected during boring and visually
assessed to describe the stratigraphy of the soils underlying the Site. A monitoring well was installed in each of the six
boreholes. Each well was constructed with casing of 50 mm (2”) diameter PVC pipe with slotted screens. The annulus
around the screen was backfilled with “00” fine sand filter pack and bentonite chips were placed in the annulus above
the filter pack to seal the well and protect it from surface water intrusion. Each well was provided with a J-plug well cap
and a protective steel stickup casing which was secured with a padlock. Stratigraphic records and details of monitoring
well construction are provided in the borehole logs in Appendix D.

On September 19, 2016, a door-to-door well survey was performed with water well information survey forms distributed
to properties adjacent to the Site. These contained a questionnaire for residents to complete with information about their
well including details about usage, construction type, water quality, water quantity, and more. Each form was
accompanied with a self-addressed, postage-paid envelope for the convenience of residents to mail to Mr. Long at the
Guelph office for GM BluePlan. In the cover letter accompanying the form, residents were asked to submit their responses
by September 30, 2016. Copies of the cover letter and well survey form are included in Appendix E along with the
completed well survey forms received from residents.

On September 26, 2016, GMBP staff attended the Site to perform additional investigative work including:

Water level observations in each of the six monitoring wells;

Sampling of groundwater from each of the monitoring wells in which water was observed,;
Topographic survey of the monitoring wells installed in those boreholes;

Collection of surface soil samples for grain-size analyses and T-time assessment; and,
Topographic survey of the surface soil sampling locations.
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Water levels were monitored by GM BluePlan at each of the existing on-Site monitoring wells. Water level data was
collected by manual measurement using an electric water level tape and through the use of electronic datalogging
pressure transducers. The pressure transducers were installed in the monitoring wells on February 26, 2022. A
continuous record of groundwater level data has been collected from the time of installation up to June 13, 2024 and is
enclosed herein (refer to Charts 1 through 6 for hydrographs).

Groundwater samples were collected from the five wells in which water was observed (no water was observed in
MW-02 at the time of sampling) following industry-accepted practices. Each well was first purged of at least three well-
volumes of water or until dry, whichever occurred first. Water was removed from MW-03 using a Waterra inertial pump
and from wells MW-01, -04, -05 and -06 using a Waterra PVC bailer. Samples were then collected into laboratory-
supplied bottles appropriate to the planned analyses. These sample bottles were then submitted to a laboratory
accredited by the Canadian Association of Environmental Analytical Laboratories (CAEAL) for “RCAP” analysis, which
is a suite of analyses for various parameters including metals, inorganics, and nutrients. The Certificates of Analysis of
these samples are provided in Appendix F.

A topographic survey of the monitoring wells was carried out using GPS to determine the horizontal and vertical
(elevation) position of each well at ground and top of casing. GPS was also used to obtain coordinates of the surface soll
sampling locations.

The four surficial soil samples GS-01, GS-02, GS-03 and GS-04 were assessed visually in the field and were submitted
to the GMBP soils laboratory in Owen Sound for grain size analyses and T-time assessment as per the Ontario Building
Code (2012). Plots of the grain size distributions of these samples are provided in Appendix G.

3.2 SUBSURFACE INVESTIGATION

The subsurface investigation comprised the drilling of 6 boreholes, each installed with a monitoring well. Stratigraphic
records and details of monitoring well construction are provided in the borehole logs in Appendix D. The layout of the
monitoring wells installed across the Site is provided in Figure 6.

Generally, the stratigraphic sequence of the soil materials encountered during the subsurface investigation is described
as follows:

Topsoil overlying

Silt, approximately 2.5 m to 6 m thick, overlying

Upper Till (Sandy Silt to Clayey Silt), approximately 4.5 m to 6 m thick, overlying
Gravel and Sand to Sand and Silt Deposit, overlying

Lower Till (Clayey Silt).

The Topsoil layer was typically about 0.3 m deep and was generally of a sandy silt texture except for lower-lying areas
in the northeastern and east-central portions of the Site which were clayey silt. Organic material was found as deep as
about 0.8 m in places.

The Silt layer was encountered in all boreholes and was found to be thickest on the southern portion of the site
(e.g., between 4 and 6 m thick in MW-01, MW-02, and MW-05) and thinner in the northern portion of the site
(e.g., about 2 m thick in MW-04). Though the proportions of sand and gravel in this stratum varied somewhat from
borehole to borehole, the relatively soft consistency and minimal plasticity were common across the Site.

The Upper Till generally exhibited stiff to hard consistency and contained greater proportions of fines (i.e., silt and clay)
and generally greater plasticity than the Silt stratum above it. The Upper Till ranged in thickness from 4.5 m thick
(MW-04) to over 12.5 m (MW-02) thick and tended to be thickest in the southwestern and central portions of the Site.
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The Gravel and Sand to Sand and Silt deposit was present below the Upper Till and ranged in texture from very coarse
Gravel and Sand (MW-01, MW-03, MW-04) to fine sandy silt (MW-05, MW-06). Generally, this deposit was very densely
compacted and was the stratum in which free groundwater was first encountered during drilling. Where fully penetrated,
the thickness of the Gravel and Sand to Sand and Silt Deposit ranged between 2.5 m (MW-01) to about 6.5 m (MW-04).
It is noted that boreholes MW-05 and MW-06 were terminated within this deposit.

The Lower Till was generally uniform, predominantly clayey silt in texture, and exhibited considerable plasticity and
remolded dry strength. It was encountered below the Gravel and Sand to Sand and Silt Deposit in boreholes MW-01,
MW-03 and MW-04. The Lower Till was very hard and despite being located below the water table was found to be at a
moisture content well below the plastic limit. No boreholes were drilled to fully penetrate the Lower Till but it was found
to be at least as thick as about 3.5 m in MW-01 and MW-03.

3.3 GROUNDWATER LEVELS

Based on the water level measurements and elevation survey completed on September 26, 2016, the elevation of the
groundwater table was determined for each of the boreholes. A record of manual groundwater level measurements and
monitoring well details, is provided in Table 2. Figure 6 shows a plan view of the Site with the layout of the monitoring
wells and Figure 7 shows interpreted groundwater elevation contours based on depth to water measurements recorded
on September 26, 2016.

Based on the groundwater levels recorded, it is inferred that the general direction of groundwater flow is southward, but
measurements indicate that the Site features a local groundwater divide, the axis of which falls roughly along a line
between MW-01 and MW-04: groundwater west of this axis tends to flow in a southwesterly direction while groundwater
east of this axis tends to flow east toward the Credit River (Erin Branch).

Hydrographs of the groundwater level data collected from MW-01 through MW-06 are plotted in the enclosed Charts 1
to 6, respectively. The record of available groundwater data indicates that the range of overall fluctuation (i.e., vertical
distance between maximum (“seasonal high”) and minimum (“seasonal low”) in measured groundwater levels is
approximately 1.22 m (recorded at MW-05) to 4.73 m (recorded at MW-02), indicating a varying degree of seasonal
fluctuation depending on location on-Site.

Based on available groundwater level data collected from February 26, 2022, to June 13, 2024, the highest seasonal
groundwater elevations reach up to between 432.01 masl| (MW-05) to 438.72 (MW-03), during short periods in late winter
and early spring (March/April). During summer and early fall, lowest reported seasonal groundwater elevations range
from 430.79 masl (MW-05) to 436.34 mas| (MW-03).

34 WELL SURVEY

Well survey forms were distributed to the addresses listed below. An asterisk marks those residences from which
responses were received. Copies of these responses are provided in Appendix E.

On Wellington County Road 22

. 9322 . 9357* . 9366
. 9329 . 9354* . 9367*
° 9333 . 9364* . 9343
. 9335

On Station Road
. 0014
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On Sideroad 24
e 0313

Based on the response received, the well located at 9354 Wellington County Road 22 is the same as that which is
reported in MECP well record 6705975. Of the responses received, this is the nearest well to the proposed development
on Site, located within 20 m of the Site property line. This well has casing to 38.7 mbgs (127’ below ground surface),
reaches a total depth of 71.6 mbgs (235’), and draws water from the bedrock.

The response from 9367 Wellington County Road 22 included a copy of the well record which was determined to be the
same as MECP Well ID 6709568. The well is reported to be installed in bedrock, having casing extending to 28 mbgs
(92’) and having a total depth of 32.6 m (107’).

The well located at 9364 Wellington County Road 22 was reported to have unknown depth, but was noted to be a drilled
well for domestic usage. Based on the location of the house at that address, the well is likely located approximately 80 m
from the eastern property line of the Site and is likely associated with MECP well record 6710551. That well record
indicates casing to 26.2 mbgs (86’), total depth of 29.9 mbgs (98’), and draws water from the bedrock aquifer.

The well located at 9357 Wellington County Road 22 was reported to be a dug well extending to a depth of
2.7 mbgs (9’). There appears to be no well record associated with this well.

Due to the shallow reported depth of this well, an additional field visit was made to inspect the well and the premises of
9357 and to interview the well owner for additional hydrogeological information. The location of this well was verified
during the visit and is marked on Figure 6 as “Dug Well". The property was observed to slope rather steeply southward
away from County Road 22 and the well was found to be located approximately 200 m to the southeast of the Site. The
owner indicated that the well had been installed in a sand and gravel deposit and that in the springtime the lawn at
roughly the same elevation as the well would be saturated and too wet to mow. The owner also noted that the pond on
his property was fed by groundwater via the subsurface and by two drain pipes that he had installed to drain parts of his
yard toward the pond. One of these pipes intersects the gravel backfill around the well tile and was observed to be
discharging to the pond at a slow drip at the time of the visit. Though the well was inaccessible at the time of the visit,
based on the information gathered it was inferred that the groundwater level in the dug well was approximately
428.5 masl.

3.5 SHALLOW GROUNDWATER QUALITY

Of the six monitoring wells installed as part of the subsurface investigation, groundwater was found in five of them (MW-
02 was dry at the time of sampling). A groundwater sample was taken from each of these five wells and the samples
submitted for routine groundwater quality analyses. The results of quality analyses of the shallow groundwater samples
are provided in Table 3 and the laboratory Certificates of Analysis for the groundwater quality analyses are included in
Appendix F. For reference, the results presented in Table 3 are compared to the Ontario Drinking Water Standards
though it is noted that the proposed development is intended to be serviced by the Hillsburgh municipal system rather
than by wells on-site.

Generally, the reported results indicate groundwater with moderate mineralization evident in the elevated levels of
hardness, manganese, magnesium, and calcium. These results are typical of the geological environment in which the
Site is situated: the local overburden, which is largely derived from regional bedrock materials such as limestone and
dolostone of the Guelph and/or Gasport formations, contribute to elevated levels of alkalinity, magnesium and calcium.

The concentration of nitrate in the shallow groundwater samples ranged over a relatively wide margin from non-
detectable (MW-05) up to 13.2 mg/L (MW-04), with an average nitrate concentration of 5 mg/L. It is common for lands
under agricultural land use to have elevated levels of nitrate.
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4. HYDROGEOLOGICAL CONCEPTUAL SITE MODEL

The information gathered from the desktop study and the observations from the field investigation were synthesized to
produce a conceptual model of the hydrogeology of the Site. A set of three hydrogeological cross-sections of the Site
have been prepared using information from the boreholes drilled during the subsurface investigation for this project and
from select MECP water well records. Figure 8 shows the layout of cross-sections A-A’, B-B’, and C-C’, which are
themselves shown in Figures 9A, 9B, and 9C respectively.

The cross-sections reflect the interpreted geological setting, which is that the general local stratigraphy follows a pattern
of silt overlying an upper (silt) till overlying a layer of sand and gravel to sand and silt overlying a lower (clay) till which
overlies bedrock.

The survey data and groundwater level measurements from the field investigation were assessed in the context of the
local topography and surface drainage and a map of groundwater contours was interpreted based on groundwater level
measurements on September 26, 2016. This groundwater contour map is presented in Figure 7 and reflects the
hydrogeological interpretation that the general groundwater flow direction is from north to south but also includes that
the Site features a local hydrogeological divide, where flow tends to split in the central portion of the Site and proceeds
off-Site predominantly flowing in southwesterly or easterly directions.

Groundwater levels fluctuate over the course of the year, typically reaching “seasonal high” levels during the late winter
and early spring (March/April) and descending gradually to “seasonal low” levels in the summer and fall. The interval
separating “seasonal high” from “seasonal low” ranges from about 1.24 m (recorded at MW-01) to 4.91 m (recorded at
MW-02), indicating a high degree of seasonal fluctuation in groundwater levels (refer to Charts 1 through 6, after text).

An interpreted seasonal high groundwater level (SHGWL) surface has been determined and is presented as a contour
plot in Figure 10.

Due to the relatively high fines (silt and clay) content of the surficial soils, it is inferred that there is a significant separation
between the surface and the groundwater table. The average thickness of overburden deposits at the Site is
approximately 17 to 20 m. Additionally, the thick deposit of dense, fine-textured soils in the lower till provides more
resistance to flow and contributes to significant hydraulic separation between the groundwater table and the deeper
bedrock aquifer. As such, activities affecting the overburden aquifer (e.g., construction dewatering) would not be likely
affect the bedrock aquifer.

5. CONSTRUCTION DEWATERING ANALYSIS

5.1 DEWATERING RATES

Based on the relative elevation of proposed services and the interpreted seasonal high groundwater level on Site, it is
expected that construction of the proposed subdivision may require excavations below the groundwater table and
therefore construction dewatering may be required to facilitate construction. Depending on the dewatering rates that may
be required, water-taking approvals may be required from the MECP. In addition, the estimation of dewatering rates
assists in assessing for the potential for the dewatering activities to cause impacts to the project or to other receptors.

Appendix H provides calculations for estimating construction dewatering rates. These calculations were based on
analytical models provided by Powers et al (2007) for an unconfined aquifer.

Four work areas were identified as potentially requiring excavations below groundwater and therefore dewatering:

e Sanitary sewer (particularly in the southern part of the Site)
e Stormwater management pond construction — Forebay
e Stormwater management pond — Deep Pool

PAGE 9 OF 23



THOMASFIELD HOMES LIMITED

< M Blu a P an HYDROGEOLOGICAL STUDY FOR HILLSBURGH TRAILS SUBDIVISION: PART OF LOT 23, CON 7, TOWN OF ERIN
ENGINEERING GMBP FILE: 121132
NOVEMBER 7, 2024

e Sewage Pumping Station

Estimates for construction dewatering for the sanitary sewer work area was modeled as a finite trench 3 m wide and up
to 30 m long for two cases:

e Maximum:

o Hydraulic conductivity of 2x10-* m/s (i.e., includes a factor of safety of 2 applied to the assumed
value of hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Drawdown of up to 0.4 m (i.e., representing a worst-case scenario under seasonal high groundwater
conditions for the construction of servicing in the vicinity of sanitary manhole MH36A in the easterly
portion of the Site, where trench depth is expected to be 436.0 masl (including 0.5 m excavation
below the sewer pipe) and the highest groundwater level recorded is 435.9 masl (recorded at MW-
01)

e Typical:

o Under typical conditions, sanitary sewer excavations are not expected to extend below groundwater.

As such dewatering under typical conditions is estimated to be negligible.

Construction of the SWM Facility Forebay was modeled as flow-to-well for an equivalent well with area equal to
approximately 700 m2. The following cases were estimated:

e Maximum:

o Hydraulic conductivity of 2x104 m/s (i.e., includes a factor of safety of 2 applied to assumed value
for hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Target drawdown of 0.3 m, which assumes a target groundwater level of 435.8 masl (i.e., 0.5 m
below base of excavation) and an initial groundwater level of 436.1 masl (seasonal high groundwater
level determined at MW-06)

e Typical:

o Under average groundwater conditions, the forebay excavations are not expected to extend below

groundwater. As such dewatering under typical conditions is estimated to be negligible.

Construction of the SWM Facility outlet “deep pool”, which was modeled as flow-to-well for an equivalent well with area
equal to approximately 585 m2). The following cases were estimated:

e Maximum:

o Hydraulic conductivity of 2x10- m/s (i.e., includes a factor of safety of 2 applied to assumed value
for hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Target drawdown of 1.1 m, which assumes a target groundwater level of 434.8 masl (i.e., 0.5 m
below the base of excavation) and an initial groundwater level of 435.9 masl (i.e., seasonal high
groundwater level determined at MW-01)

e Typical:

o Under average groundwater conditions, the forebay excavations are not expected to extend below

groundwater. As such dewatering under typical conditions is estimated to be negligible.

Construction of the Sanitary Sewage Pumping Station was estimated using a flow-to-well model for a well with equivalent
perimeter equal to approximately 120 m. Although the detailed design of the SPS is not available at this time, this estimate
assumes that the excavation will extend 5 m below the invert of the sewer that enters into the SPS block (approximately
436.0 masl). This corresponds to a bottom-of-excavation elevation of 431.0 masl.

Based on this information, the following SPS dewatering scenarios will be used for the purposes of this dewatering
assessment:
e Maximum:
o Assumes that sand and gravel with a saturated thickness of 2.5 m is encountered during the
excavation, overlying the Lower Till.
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o Hydraulic conductivity of 2x10-4 m/s (i.e., includes a factor of safety of 2 applied to assumed value
for hydraulic conductivity for sand and gravel, some silt unit encountered at MW-01)

o Hydraulic conductivity of 1x107 m/s (i.e., assumed value for hydraulic conductivity of the clayey silt
Lower Till)

o Target drawdown of 3.5 m, which assumes a target groundwater level of 430.5 masl (i.e., 0.5 m
below the base of excavation) and an initial groundwater level of 434 masl (interpreted seasonal
high groundwater level at the SPS location)

e Typical:

o Based on the same assumptions as the maximum case except that the sand and gravel unit
terminates above the groundwater table:

» Hydraulic conductivity of 1x10-” m/s (i.e., assumed value for hydraulic conductivity for the
clayey silt Lower Till)

Additional assumptions are given in the construction dewatering calculation sheets (Appendix H).

For permitting purposes, the construction dewatering rates have been estimated to be as follows (values have been
rounded from line estimates provided in Appendix H):

Excavation Type Typical Expected Maximum Expected Daily
Daily Water-Taking Watering-Taking

Rate (W)
((W[e)]

Sanitary Sewer Construction
(near MH36A, MH21A, 0* 76,000
MH22A, MH23A).

Construction of SWM Pond
(includes contributions from | 0* 261,000
Forebay and Deep Pool)

Construction of Sanitary Sewer
Pumping Station

7,000 181,000

* Excavation depths are well above the SHGWL for much of the year. Therefore, under typical dewatering conditions,
dewatering is expected to be nil.

Based on the estimates provided, the maximum expected daily water-taking rate assuming dewatering from all sources
at once is approximately 518,000 L.

However, it is expected that the construction of the storm water management facilities (261,000 L/d) will not occur
concurrently with the construction of the sanitary sewer pumping station (181,000 L/d) and the connecting sanitary sewer
(76,000 L/d).

As such, the dewatering activities are not expected to exceed the threshold of 400,000 L on any given day. It is therefore
recommended that an EASR be sought for the dewatering activities, assuming that the construction can be staged as
described above.

5.2 ZONE OF INFLUENCE

The zone of influence is expected to vary depending on the location of a given excavation in which dewatering is
occurring. For the various types of dewatering situations, the zone of influence is defined as the area within the “radius
of influence” from the edge of excavation, with the radius of influence (Ro) being calculated using the Sichardt equation
(see Appendix H).
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The following is a summary of the estimated radius of influence for each of the work areas that are expected to require
dewatering:

e Servicing (i.e., Sanitary Sewer Construction near MH36A, MH21A, MH22A, MH23A)
o Radius of Influence: 17 m
e Stormwater Management Pond Forebay
o Radius of Influence: 13 m
e Stormwater Management Pond Deep Pool
o Radius of Influence: 47 m
e Sewage Pumping Station
o Radius of Influence: 106 m

The largest expected zone of influence is attributed to the construction of the Sewage Pumping Station (SPS) in the
southeasterly portion of the project area.

Review of the zones of influence indicates that the expected dewatering will not interfere with existing wells as the nearest
overburden well is located over 200 m from the southern boundary of the Site. Furthermore, the zones of influence do
extend as far as the wetlands in the low-lying areas to the east of the Site.

Therefore, based on the separation distance from receptors, impacts related to water-taking during construction
dewatering are not anticipated.

5.3 DEWATERING METHODOLOGY

Due to the prevalence of cohesionless soils (predominantly sand/sand with gravel and silt) below groundwater, it may
be preferable to undertake the dewatering operation using wellpoints, especially for trench excavations if it is desirable
or necessary to limit the overall width of the excavation.

Wellpoints, if utilized, shall be installed by a licensed well drilling contractor in accordance with O.Reg. 903. At the end
of the project, they shall be decommissioned by licensed well drilling contractor, also in accordance with O.Reg. 903.

Alternatively, the dewatering could be undertaken using sumps, though due to the instability of the trench below
groundwater it is expected that sump dewatering would require the excavation of a much wider trench than would be
required if wellpoints were used.

For the stormwater management pond excavations, sump dewatering is expected to be most applicable, but wellpoints
may be of use at the outlet/deep pool area if excavation is undertaken in seasons of high groundwater (i.e., February to
April).

It will be the responsibility of the contractor to select and implement an appropriate dewatering methodology.

6. IMPACT ASSESSMENT

Hydrogeological impacts generally concern either impacts to the quantity of groundwater or the quality of groundwater.
Both of these types of impacts must be considered in the context of their sources (or stressors) and the potential
receptors.

6.1 RECEPTOR ANALYSIS

In terms of receptors, the nearest surface water body is the Credit River (Erin Branch) and associated wetlands which
lie approximately 110 m east of the Site. The sand and gravel to sand-silt aquifer that appears to be laterally extensive
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beneath the Site may also potentially drain via springs in the hillslope (e.qg., to the east and south of the Site) to the Credit
River (Erin Branch).

There are also numerous domestic water wells located within the study area.

For most of the development area, excavations and structures will lie at surface or at shallow depths well above this
aquifer, and hydraulic separation provided by the upper till will prevent impacts to the aquifer and the River. However,
the deeper parts of the SWM Pond (e.g., forebay, outlet “deep pool’) may intersect the aquifer, which could result in a
transport pathway. This will be discussed in greater detail in the following sections.

With respect to wells, generally, shallow overburden wells are at greater risk of being impacted by near-surface activities.
There are two known overburden wells within the Study area: the dug well at 9357 Wellington County Road 22 and
MECP Well ID 7104643, which is located at a property on Main Street in Hillsburgh. These wells are located
approximately 200 m and 475 m from the Site, respectively. The well at Main Street is relatively far away and on the
opposite side of the Credit River from the Site. As such there does not appear to be a pathway for the Site to cause
impacts at that well. The dug well at 9357 Wellington County Road 22 may be susceptible to stormwater management
activities at the Site: this will be discussed in greater detail in the following sections.

The other domestic wells known to be located within the study area are reported to be bedrock wells. The nearest
domestic bedrock well to the Site (Well ID 6705975) is recorded to have a static water level of 24 mbgs, while the water
levels on-site are generally in the range of 9 to 12 mbgs. Itis also noted that there is a capillary break (i.e., the unconfined
sand and gravel to sand-silt layer underlying the upper till) and a lower till layer of significant thickness separating the
surface from the bedrock aquifer. This indicates a significant hydraulic resistance to vertical groundwater flow and
effective separation between the overburden groundwater and the bedrock aquifer.

The table below provides the results of a screening assessment used to identify which types of impacts apply to which
receptors. Potential impacts identified in the screening process will be discussed in greater detail in the following sections.
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The nearest municipal water supply well is over 1,200 m north of

Municipal Water the Site, east of Credit River (Erin Branch). The Site is not within
Resources/Source a wellhead protection area. Though the Site does overlap an
Water Protection SGRA and HVA, the proposed development does not trigger

source protection policies for those areas (See Section 2.5).

Several domestic water well records within the Study Area were
identified. Though most wells are not expected to be affected by
Private Water Wells | u the proposed development, one overburden dug well located
approximately 200 m south of the Site may be susceptible to
impacts unless appropriate mitigation is implemented.

Water quantity impacts must be assessed because development
often results in changes to the water balance at the site level,

Credit River (Erin which may have implications for downgradient water bodies.
Branch) and Associated u u Water quality may also be affected due to the potential for the
Wetland Areas SWM Pond to affect groundwater in the sand and gravel to sand-

silt aquifer. The management of dewatering discharge must also
be considered.

Construction dewatering may be required to complete servicing
activities. The approval and operation of groundwater control
systems will be considered a potential water quantity impact to
Construction Activities ] [ ] the project.

The dewatering discharge may result in impacts to surface water
quality for which the construction project is responsible to
mitigate.

6.2 PRIVATE WATER WELLS

Most drilled wells within the study area have the benefit of significant hydraulic separation from the proposed
development and are not expected to be affected by the development.

However, one well located at 9357 Wellington County Road 22 has greater susceptibility due to its construction (i.e., a
shallow dug well intersecting the sand and gravel aquifer that extends beneath the Site) and location (i.e., about 200 m
downgradient of the Site).

6.2.1 Quantity

Long-Term Subdivision Operation

The subdivision is not expected to induce long-term impacts to the quantity of water available to this well because the
development is municipally serviced for water (i.e., will not be actively drawing groundwater for supply).
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A water balance has been prepared regarding the proposed development (GMBP, 2024). Accounting for the effects of
proposed infiltration galleries to provide enhanced recharge, the proposed development is expected to have little effect
on the estimated annual quantity of groundwater recharge:

e Pre-development: 26,448 m3/year

e Post-development: 26,603 m3/year
e % Change: +0.6%.

Therefore, the proposed development is not expected to reduce the availability of groundwater for private well users.

Construction Dewatering

Construction dewatering will be undertaken to facilitate certain aspects of the construction process (i.e., construction of
SWM pond and site servicing) and is expected to result in a temporary drawdown of the shallow water table. The zone
of influence of the dewatering activity has been estimated to extend up from about 17 m to 106 m from the proposed
excavation areas (depending on hydraulic conductivity and dewatering scenario).

The well at 9357 Wellington County Road 22 lies a significant distance outside of the expected zone of influence.
Therefore, the amount of groundwater available to this well is not expected to be affected by construction dewatering for
the proposed development.

6.2.2 Quality
Long-Term Subdivision Operation

Among the activities associated with the development, the one that is most likely to affect the groundwater quality
available to the well at 9357 Wellington County Road 22 is the operation of the stormwater management (SWM) pond.

The proposed design of the SWM Pond indicates potential for the deepest parts of the SWM Pond to be excavated into
the sand and gravel / sand-silt aquifer that lies beneath the upper till. As such, the SWM Pond may be a transport pathway
for surface contaminants, such as metals and hydrocarbons which are often associated with stormwater, to enter into
that aquifer.

To mitigate the potential for the SWM Pond to influence the water quality in the underlying aquifer, and to ensure that
the SWM Pond is capable of effectively retaining the permanent pool according to design, it is recommended that a liner
be designed and installed.

The liner would prevent the development of transport pathways into the sand and gravel aquifer which may intersect the
deepest parts of the SWM Pond (i.e., the outlet “deep pool” basin and forebay). The liner shall be designed with input
from a geotechnical engineer to confirm details such as the type of liner (e.g., geomembrane, compacted clay), extent of
the liner installation, and requirements for cover, subgrade preparation, and stabilization (e.g., anchor trenches, runout
lengths).

Construction Dewatering

The dewatering activity itself is not expected to affect water quality available to private wells. This is because dewatering
generally affects only water quantity, rather than quality. However, during construction there are some activities that
should be restricted or subject to certain mitigation measures.

For example, when excavating the SWM Pond or services along the southerly portion of the Site (e.g., Street A), care
should be taken to prevent contaminants from entering the excavations. Fueling of equipment or storage of chemicals
should be prohibited within 30 m of the SWM Pond or within 30 m of any open excavation along Street A between MH32A
and County Road 22.
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6.3 SURFACE WATER BODIES — CREDIT RIVER (ERIN BRANCH) AND ASSOCIATED WETLAND AREAS

6.3.1 Quantity

Long Term Subdivision Operation

The water balance provided in the functional servicing report indicates that, with the provision of the enhanced recharge
by the rear-yard and other infiltration galleries, the annual quantity of recharge is expected to be maintained in the post-
development condition.

It is also noted that the use of rear-yard infiltration galleries will ensure that recharge is relatively evenly distributed over
the entire site and therefore capable of closely approximating the pre-development condition in which there are no
impervious surfaces and infiltration may occur at essentially any location on-site. This approach will support the
maintenance of existing groundwater flow patterns on-site.

On a monthly basis, it is noted that the proposed development will have an “equalizing” effect on recharge in that the
amount of recharge will be more consistent throughout the year whereas in the pre-development condition the recharge
guantities were skewed towards the early part of the growing season. For example,

o Estimated Groundwater Recharge in May

o Pre-Development: 9,015 md

o Post-Development: 6,142 md
e Estimated Groundwater Recharge in October

o Pre-Development: 315 m?

o Post-Development: 1469 m?3

However, this anticipated shift in recharge is not expected to result in a negative impact to wetlands or surface water
receivers because, as is noted in the groundwater hydrographs, groundwater levels in the aquifer (e.g., MW-04, MW-05)
on-site remain relatively consistent throughout the year under current conditions. The shift in groundwater recharge is
therefore not expected to significantly affect current patterns of groundwater flow or potential groundwater discharge to
the surface water bodies or wetland areas.

In terms of runoff, the proposed development is expected to increase annual quantities by approximately 246%. This is
understood to be mainly due to the increase in impervious surfaces, which will reduce loss of moisture through
evapotranspiration and divert the excess to runoff. However, this change in runoff quantities is not expected to have a
significant impact on the wetland areas. During periods of low water, when runoff may be confined to channels within the
wetland area, the peak runoff flows will be attenuated by the stormwater management facility, minimizing the potential to
cause overbank flooding or excessive erosion. During periods of high water, runoff will be distributed over a large area
(i.e., the inundated area of the wetland) and, due to the large size of the wetland areas, will correspond to a very minor
increase in water levels or impact to hydroperiod.

In addition, in the Environmental Impact Study report prepared for the proposed development, NRSI (2024) conducted
an assessment of potential impacts to the West Credit River Wetland Complex according to the Wetland Water Balance
Risk Evaluation (TRCA, 2017), concluding that though the ecological system associated with the wetland complex may
be considered “highly sensitive” to hydrological change, the degree of hydrological change that is expected to be caused
by the proposed development is “low”. As a result, the proposed development is not expected to cause negative impacts
to the water balance of the West Credit River Wetland Complex.

Construction Dewatering

The impact of construction dewatering is not expected to affect the wetland area because the water extracted during
dewatering activities is proposed to be returned to the same catchment from which it was taken. It will therefore not
reduce water availability to the local wetlands and Credit River (Erin Branch).
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Furthermore, the dewatering quantities are expected to be relatively small and the duration of dewatering would be
temporary. The potential for dewatering to cause negative water quantity impacts to the nearby water bodies or wetlands
is considered to be very low.

6.3.2 Quality

Long-Term Subdivision Operation

The mitigation measures recommended in Section 6.2.2 would also help to prevent impacts to the Credit River (Erin
Branch) and associated wetlands.

The functional servicing report (GMBP, 2024) identifies a treatment train approach to mitigating potential water quality
impacts that may be associated with stormwater runoff. The proposed stormwater management facility has been
designed with the intent of achieving “enhanced” water quality treatment in accordance with the MECP Stormwater
Management Planning and Design Manual (2003). Thermal mitigation measures have also been incorporated into the
design of the stormwater management facility.

As such, water quality impacts to downstream surface water bodies are expected to be appropriately mitigated.

Construction Dewatering

The recommendations regarding construction dewatering given in Section 6.2.2 would also apply here, namely that
fueling of equipment or storage of chemicals should be prohibited within 30 m of the SWM Pond or within 30 m of any
open excavation along Street A between MH32A and County Road 22.

Additional mitigation measures are provided in Section 7 below.

6.4 CONSTRUCTION ACTIVITIES

Construction activities are expected to be subject to potential hydrogeological impacts in the sense that there is potential
for groundwater to seep into excavations. Dewatering is therefore required to facilitate the construction work.

An analysis of construction dewatering requirements has been completed and has identified potential for dewatering in
the range of 200,000 to 300,000 L/d (see Section 5), depending on project scheduling and phasing.

As such, it is recommended that an Environmental Activity and Sector Registry approval be obtained from the MECP in
respect of the proposed dewatering project.

7. CONSTRUCTION DEWATERING MONITORING AND MITIGATION PLANS

The following describes the details of the monitoring and mitigation plan proposed to be implemented alongside the
construction dewatering activities. It is noted that though this section does not constitute an entire water-taking and
discharge plan as is required to accompany an EASR registration under O.Reg. 63/16, it is recommended that the plans
given in this section (i.e., Section 7 and subsections) be included in the development of the water-taking and discharge
plan.

71 MONITORING ACTIVITIES

The results of all monitoring activities should be kept in a monitoring logbook. The logbook may be maintained in paper
or electronic format but must be available for review on-Site, as required.

Except where noted below, it is recommended that the monitoring activities be the responsibility of the Engineer /
Construction Inspector.
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Where monitoring activities are to be made the responsibility of the Contractor, the Engineer / Construction Inspector
shall undertake regular checks (e.g., reviews of collected data, observation of monitoring practices) to ensure that the
Contractor is meeting the requirements of the program.

Appendix | (Table 11) provides a summary of the monitoring activities and related thresholds in tabular format. In
Appendix I, the monitoring activities are divided into pre-construction and during/post-construction sections. For the
during/post-construction monitoring activities, a threshold has been identified which, if exceeded, shall be followed up
with contingency mitigation measures.

For example, if inspection of erosion and sediment control facilities (Table 11, monitoring task D1) indicates evidence of
erosion (Table I1, Threshold ID D1.1), then corrective action shall be undertaken to repair or replace the defective
facilities (per Table 12, Threshold ID D1.1).

7.1.1 Groundwater Level Monitoring

Prior to the start of dewatering, groundwater level measurements will be made at all on-site monitoring wells to ensure
that groundwater levels are within the historical range.

If groundwater levels are above the historical range, then construction dewatering rates must be re-assessed to ensure
that the proposed mitigation measures remain adequate and that the same approvals framework (i.e., EASR) applies.

7.1.2 Private Well Monitoring

At the time of preparation of this report, based on results of the desktop well records review and the door-to-door well
survey completed in 2016, there were no shallow overburden water supply wells identified within 125 m from the
proposed development. The nearest shallow dug well is reported to be located approximately 200 m southeast of the
Site. Based on the separation distance from the Site and the estimated radius of influence, impacts from construction
dewatering to this overburden well during construction dewatering are not anticipated.

However, as a matter of due diligence, it is recommended that a well monitoring program be developed and that the user
of this well (i.e., residents of 9357 County Road 22) be invited to participate in the program.

The well monitoring program shall include baseline (i.e., pre-construction sampling) as well as sampling during
construction of the SWM Pond or of any servicing construction along the segment of Street A between MH32A and
County Road 22. It is recommended that the sampling schedule be once per two months during construction, plus two
semi-annual samples in the 12 months following the completion of SWM Pond and servicing construction.

7.1.3 Discharge Monitoring

The discharge monitoring program will include the following tasks:

1. Inspection of erosion and sediment control facilities

2. Inspection of the discharge water for evidence of impacted water (e.g., hydrocarbon sheen)
3. Field measurement of turbidity in dewatering discharge

4. Sampling and analysis of discharge water

5. Measurement of daily discharge volume

Regarding item 1: the inspection shall address all facilities installed by the contractor to control erosion and sediment for
the dewatering activity, including but not limited to filter bags, check dams, silt socks or barriers, and/or armouring. It is
recommended that the Contractor conduct these inspections on a daily basis and that the inspection records be issued
to the Engineer.
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Regarding item 2: the inspection shall be conducted to identify potential changes in water quality (e.g., sheen, odour,
globules, colour change, other characteristics) which may signal the discharge of deleterious materials into the
environment. It is recommended that the Contractor conduct these observations on a daily basis and that the results of
observation be issued to the Engineer.

Regarding item 3: Field measurement of turbidity is to be completed on any occasion where the dewatering discharge is
released in a location such that the discharge would flow overland into the nearby Credit River (Erin Branch) without first
passing through an erosion and sediment control pond.

Regarding item 4: samples of discharge water shall be collected “as is” (i.e., unfiltered) and submitted to an accredited
environmental laboratory for analysis of total suspended solids and turbidity. Where the discharge is passing through a
temporary erosion and sediment control pond or other erosion and sediment control facility (e.g., check dams), the
sample may be collected from the outlet or from the effluent downgradient of that facility, but always before the flow
enters the receiving stream (e.g., the Credit River (Erin Branch)).

Regarding item 5: the measurement of daily discharge volume is preferably completed using a totalizing flow meter
installed according to the manufacturer’s specifications on the discharge line; alternatively, the discharge volume may
be determined through calculation by multiplying the daily runtime of the pump by the discharge rate of the pump. In
either case, as the measurement requires the installation or manipulation of equipment related to the dewatering
discharge works, it is recommended that the measurement of daily discharge volume be made the responsibility of the
Contractor.; If the calculation method is used, the pump discharge rate shall be confirmed by an appropriate method of
measurement at least once per week. Daily discharge volumes are to be reported to the MECP in accordance with
conditions of the EASR registration.

7.2 MITIGATION ACTIVITIES

Mitigation activities are divided into two categories: general mitigation activities and contingency mitigation activities.
General mitigation activities are those which are implemented for the duration of the dewatering project. Contingency
mitigation activities are those which are implemented when indicated by the results of the monitoring activities. For
example, if a monitoring activity indicates that a water quality threshold has been exceeded, the corresponding
contingency activity would then be implemented.

Appendix | (Table 12) provides a summary of the mitigation activities in tabular format. Contingency mitigation measures
are associated with a Threshold ID, which corresponds to a line in the monitoring plan (Appendix I, Table 11). If the
monitoring activity results in the identification of a threshold exceedance, then the corresponding mitigation measure
shall be undertaken.

7.2.1 General Mitigation Activities

The following mitigation activities are to be maintained throughout the duration of the dewatering activity:

1. Erosion and Sediment Control Plan
2. Dewatering Intake Points
3. Restriction of Contaminating Activities

Erosion and Sediment Control Plan

The Erosion and Sediment Control Plan concerns the management of discharge water. It involves the preparation of a
discharge area consisting of a pad of clearstone surrounded by a silt sock barrier. Discharge will be released into the
discharge area through a geotextile filter bag to capture sediment. The discharge area, selected by the contractor, shall
be placed at least 15 m away from any surface water bodies. Where possible, the discharge area shall be placed such
that the overland flow path that would be taken by the discharge, is fully vegetated.
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The anticipated maximum rate of dewatering is relatively small (~180 L/min) and is therefore expected to be easily
accommodated by the roadside ditch along County Road 22. The dewatering discharge area is therefore proposed to be
placed within the SPS block (i.e., Block 149), with outlet draining south toward County Road 22.

The discharge area and filter bag shall be sized by the contractor according to the manufacturer specifications to ensure
that there is sufficient capacity for the expected flow. It may be necessary to provide multiple filter bags to provide
sufficient capacity and to provide flexibility or redundancy in maintenance.

The location and details of the dewatering discharge area are provided in the erosion and sediment control plan which
is included as part of the engineering drawings for draft plan approval (submitted under separate cover).

Due to the steepness of the slope of County Road 22, it is recommended that erosion and sediment control facilities
(e.g., rock or sandbag check dams) be installed to check the dewatering flow as it proceeds from the discharge location
toward Credit River — Erin Branch, thereby mitigating erosion along the ditch and sediment entrainment toward the River.

The contractor shall select and install all erosion and sediment control facilities according to the following standards:

e OPSS.MUNI 805 (Construction Specification for Temporary Erosion and Sediment Control Measures)
¢ OPSS.MUNI 518 (Construction Specification for Control of Water from Dewatering Operations).

Dewatering Intake Points
Sump dewatering is particularly susceptible to the uptake of entrained sediment with the discharge water.

Therefore, all sumps shall be constructed as filtered sumps, lined with a clean granular material (e.g., clearstone), to
allow entrained sediment to settle out before being taken up by the sump pump. The contractor shall determine the
number of sumps and select appropriate pumps to meet the dewatering drawdown and flow requirements. Where
wellpoints are utilized, the wellpoints shall be provided with adequate screens and/or filters and the network shall be
properly developed and tuned to ensure minimal uptake of sediment with the dewatering stream.

The discharge from the construction dewatering works shall be released within the prepared discharge area described
in “Erosion and Sediment Control Plan” above.

Restriction of Contaminating Activities

To prevent the introduction of contaminants into the subsurface which may then impact the groundwater quality available
to nearby overburden water wells or surface water receptors, the mitigation plan shall prohibit the storage of chemicals
or the refueling of equipment within 30 m of the following areas:

e The SWM Pond during construction (i.e., until the liner has been completed); and
e Any open servicing excavations along Street A between MH32A and County Road 22.

7.2.2 Contingency Mitigation Activities

Each activity in the monitoring plan has been assigned a threshold which, if exceeded, shall be followed by execution of
contingency mitigation activities. The contingency mitigation activities are provided in Table 12 of Appendix I.

When a monitoring activity indicates a deficiency or an exceedance of an identified standard/threshold, the corresponding
mitigation activity shall be undertaken.
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8. SUMMARY

A hydrogeological study of the proposed residential development has been as part of an application for Zoning By-Law
Amendment and Draft Plan of Subdivision for a residential subdivision proposed for a 14.15 ha parcel occupying Part of
Lot 23, Concession 7, Town of Erin.

The study comprised several aspects, including desktop study of available geological and hydrogeological information,
field activities such as subsurface investigation, monitoring well installation, groundwater monitoring, groundwater
sampling and groundwater quality analyses.

The findings of the study are as follows:

e The site is 14.15 ha in size and is located west of the community of Hillsburgh. It is accessible from Wellington
County Road 22.

e The development is proposed to comprise 142 single detached residential lots, two on-street townhouse blocks
(24 units total), a multiple residential block (approximately 50 units), a park block, an open space block, a
stormwater management block, a sewage pumping station, a future residential block and associated roadways.

e Topographically and hydrologically, the site is located on a hilltop with ground sloping away to the east, south
and west and the Credit River (Erin Branch) lies approximately 100 m east of the site.

e The stratigraphy of the soils on and beneath the site roughly follow this sequence:

o Topsoil overlying

o Silt, approximately 2.5 m to 6 m thick, overlying

o Upper Till (Sandy Silt to Clayey Silt), approximately 4.5 m to 6 m thick, overlying
o Gravel and Sand to Sand and Silt Deposit, overlying

o Lower Till (Clayey Silt).

e Based on information from MECP Water Well Records, bedrock was estimated to be approximately
12 to 38 metres below ground surface in Site vicinity.

e The nearest municipal water supply well is over 1,200 m north of the site, east of Credit River (Erin Branch). The
Site is not within a wellhead protection area.

e The shallow groundwater on-Site is moderately mineralized and typical of the hydrogeological environment of
the Site with elevated levels of hardness, calcium, manganese, and magnesium. Concentrations of nitrate in the
shallow groundwater are between non-detectable to 13.2 mg/L with an average of 5 mg/L.

e Monitoring of the groundwater elevations on-site indicated that shallow groundwater flow is generally southward,
though the site is situated on a groundwater divide such that groundwater flowing on the site is diverted
southwestward or eastward.

¢ Based on the thickness of fine-textured soils in the subsurface interval above the water table, it is inferred that
there is a considerable hydraulic separation between the surface and the bedrock aquifer.

¢ Interms of source protection, the Site is not located in a WHPA.

e Construction dewatering is expected to be required for this Site for the construction of services, the sewage
pumping station, and the stormwater management facility. Based on information available to date, for approval
purposes the following dewatering rates have been determined:

o Maximum dewatering rate: 261,000 L/d
» From sanitary sewer trench 76,000 L/d
= From SWM pond excavations 261,000 L/d
=  From Sewage Pumping Station (SPS) 181,000 L/d

o Typical dewatering rate: <7,000 L/d

= For most of the year, groundwater levels are expected to be well below the depth of proposed
excavations for the SWM Pond and the site servicing (i.e., sanitary sewer).
= Under average groundwater level conditions, up to 7,000 L/d dewatering has been estimated or
the SPS excavation.
e Based on the quantity of dewatering, it is proposed that dewatering discharge be released to the ditch along
County Road 22 with appropriate erosion and sediment controls.
e Based on the dewatering rates expected, it is recommended that the construction dewatering activity for this
project be registered on the Environmental Activity and Sector Registry (EASR).
e The zone of influence of dewatering has been estimated for the excavations as follows:
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*» From sanitary sewer trench 17m
*  From SWM pond excavation 47 m
* From Sewage Pumping Station (SPS) 106 m

The nearest shallow dug water supply well is reported to be located approximately 200 m south of the Site.
Based on the separation distance from the Site and the estimated radius of influence, impacts from construction
dewatering to this overburden well during construction dewatering are not anticipated. However, to prevent
contamination of the overburden aquifer associated with this well, mitigation measures have been proposed
(e.g., SWM Pond liner, restrictions on certain activities near select excavations) and a due-diligence well
monitoring program has been proposed.

A conceptual monitoring and mitigation plan has been prepared to address potential impacts that the construction
dewatering operations may have on the natural environment, though it is expected that a more detailed water-
taking and discharge plan will need to be prepared to meet the requirements of O.Reg. 63/16 and the associated
EASR registration.

Accounting for the effects of the proposed rear-yard infiltration galleries, the proposed development is expected
to result in a slight increase (+0.6%) in recharge as compared to pre-development conditions. This change is not
expected to result in hydrogeological impacts to water well users or ecological features (e.g., wetlands, Credit
River — Erin Branch).

CONCLUSIONS AND RECOMMENDATIONS

Based on the information presented in this report, the hydrogeological impact assessment of the Site indicates that
there are no major regulatory obstacles to the development of the Site.

Regarding the hydrogeological conditions and impact assessment of the Site, GM BluePlan make the following
recommendations for consideration of the proposed dewatering activities:

That all on-Site wells be decommissioned according to O.Reg. 903 by a licensed water well drilling contractor
when it has been determined that the wells are no longer required for monitoring purposes and preferably before
the start of house construction at the Site;

That a water-taking and discharge plan be developed according to the requirements of O.Reg. 63/16 and in
consideration of the recommendations made in Section 7 of this report and that this water-taking and discharge
plan be implemented during construction;

That an EASR registration be made in respect of the anticipated construction dewatering activity;

That a private well water quality monitoring program be developed and implemented according to the
recommendations provided in Section 7.1.2;

That an appropriate liner be designed and installed with the intent of preventing the development of transport
pathways between the deepest parts of the SWM Pond (i.e., the outlet basin and the forebay) and the underlying
aquifer and that the details of the design of this liner (e.g., extent, type, and requirements for cover, subgrade
preparation, and stabilization) be confirmed with input from a geotechnical engineer; and

That the outlet from the SWM Pond be constructed with provisions to mitigate the potential for erosion.

All of which is respectfully submitted.

GM BLUEPLAN ENGINEERING LIMITED

Per:
_/ b
Obsidd MR LonG
100225507
Joanna Olesiuk, M.A.Sc., C. Tech., P.Geo. (Limited) Matthew Long, M e A
Senior Technical Specialist Senior Project Engineer k__j ;; {3; @?{w '
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10.STATEMENT OF LIMITATIONS

The information in this report is intended for the sole use of Thomasfield Homes Limited and its successors or assigns.
GM BluePlan Engineering Limited accepts no liability for use of this information by third parties. Any decisions made by
third parties on the basis of information provided in this report are made at the sole risk of the third parties.

GM BluePlan Engineering Limited cannot guarantee the accuracy or reliability of information provided by others.
GM BluePlan Engineering Limited does not accept liability for unknown, unidentified, undisclosed, or unforeseen surface
or sub-surface conditions that may be later identified.

The conclusions pertaining to the condition of soils and/or groundwater identified at the site are based on the visual
observations at the locations of the investigative boreholes/monitoring wells and on the reported analytical data for the
selected soil and groundwater samples. GM BluePlan Engineering Limited cannot guarantee the condition of soil and/or
groundwater that may be encountered at the site in locations that were not specifically investigated as part of this
investigation. This report is considered to be representative of the condition of the Site as of June 13, 2024.
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Table 1: Summary of Water Well Records

Depth to Total Static
MOECC Address Lot Conc. Easting | Northing | Township Cc?u.nty/_ Well Use Bedrock/ Bleock Depth of | Water Ygar Notes
Well ID Municipality Overburden Drilled
(m) Well (m) [Level (m)
Wells on Neighbouring Properties
6700710 ~ 22 7 569479 | 4846990 Erin Wellington Domestic Bedrock 15.2 21.0 7.6 1963
6700711 ~ 22 7 569451 | 4847061 Erin Wellington Domestic Bedrock 15.8 39.6 3.0 1966
6700712 ~ 24 7 569004 | 4848354 Erin Wellington Domestic Bedrock 19.8 39.6 9.1 1966
6703077 ~ 24 7 569084 | 4848213 Erin Wellington Domestic Bedrock 21.3 32.0 8.8 1968
6703621 ~ 22 7 569284 | 4847193 Erin Wellington Domestic Bedrock 18.3 52.7 9.1 1969
6703623 ~ 22 7 569324 | 4847243 Erin Wellington Domestic Bedrock 25.3 59.1 16.2 1969
6703704 ~ 22 7 569414 | 4847043 Erin Wellington Domestic Bedrock 15.8 39.0 3.7 1970
6704175 ~ 23 7 569614 | 4848173 Erin Wellington Domestic Bedrock 12.2 42.7 6.7 1971
6704176 ~ 23 7 569589 | 4848198 Erin Wellington Domestic Bedrock 12.5 42.7 6.7 1971
6704171 ~ 23 7 569634 | 4848173 Erin Wellington Domestic Bedrock 11.6 25.9 3.7 1972
6704921 ~ 22 7 569432 | 4847165 Erin Wellington Domestic Bedrock 22.6 53.0 15.8 1973
6705612 ~ 24 7 568840 | 4848356 Erin Wellington Domestic Bedrock 18.3 41.1 7.0 1974
6704991 ~ 22 7 569250 | 4847091 Erin Wellington Domestic Bedrock 8.5 25.0 0.6 1974
6705146 ~ 23 7 569719 | 4848033 Erin Wellington Domestic Bedrock 12.5 24.4 2.4 1974
6705148 ~ 23 8 569795 | 4848098 Erin Wellington Domestic Bedrock 12.8 18.3 0.9 1974
6705153 ~ 23 7 569302 | 4847515 Erin Wellington Domestic Bedrock 11.9 50.3 3.7 1974
6705975 ~ 23 7 569454 | 4847483 Erin Wellington Domestic Bedrock 37.5 71.6 24.4 1975
6706041 ~ 24 7 569314 | 4848473 Erin Wellington Domestic Bedrock 5.2 15.8 3.0 1975
6706342 ~ 22 7 569414 | 4847323 Erin Wellington Domestic Bedrock 26.8 62.8 16.8 1976
6706286 ~ 23 7 569574 | 4848223 Erin Wellington Domestic Bedrock 9.4 32.0 3.0 1976
6706583 ~ 24 7 569214 | 4848473 Erin Wellington Domestic Bedrock 18.3 20.7 5.5 1977
6706591 ~ 22 7 569414 | 4847123 Erin Wellington Domestic Bedrock 23.2 58.2 12.8 1977
6707143 17 Main Street 23 7 569764 | 4848123 Erin Wellington Domestic Bedrock 12.2 25.0 4.6 1979
6707864 ~ 22 7 569414 | 4847273 Erin Wellington Domestic Bedrock 44.2 62.5 15.8 1983
6708080 ~ 23 7 569664 | 4848123 Erin Wellington Domestic Bedrock 9.8 31.1 1.8 1983
6708153 ~ 23 7 569289 | 4847274 Erin Wellington Irrigation Bedrock 10.7 54.9 0.9 1984
6708631 ~ 22 7 569481 | 4847149 Erin Wellington Domestic Bedrock 20.7 54.9 7.6 1986
6708632 . 22 7 569510 | 4847139 Erin Wellington Domestic Bedrock 20.1 53.3 8.5 1986
6708720 ~ 24 7 568791 | 4848303 Erin Wellington Domestic Bedrock 9.1 42.7 4.6 1986
6709595 ~ 23 7 569834 | 4847973 Erin Wellington Domestic Bedrock 11.0 21.3 0.3 1988
6709602 . 23 7 569745 | 4848059 Erin Wellington Domestic Bedrock 13.1 23.2 2.4 1988
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Table 1: Summary of Water Well Records

Depth to Total Static
MOECC Address Lot Conc. Easting | Northing | Township Cc?u.nty/_ Well Use Bedrock/ Bleock Depth of | Water Ygar Notes
Well ID Municipality Overburden Drilled
(m) Well (m) [Level (m)
Wells on Neighbouring Properties

6709605 ~ 23 7 569770 | 4848060 Erin Wellington Domestic Bedrock 10.1 21.3 0.3 1988

6709530 ~ 24 7 569027 | 4848418 Erin Wellington Domestic Bedrock 24.1 30.5 9.1 1988

6709532 ~ 24 7 569027 | 4848442 Erin Wellington Domestic Bedrock 21.3 23.5 8.5 1988

6709533 ~ 24 7 569032 | 4848393 Erin Wellington Domestic Bedrock 21.6 22.9 8.8 1988

6709573 ~ 22 7 569505 | 4847201 Erin Wellington Domestic Bedrock 21.0 44.2 10.1 1988

6709568 ~ 22 7 569689 | 4847609 Erin Wellington Domestic Bedrock 28.0 32.6 8.2 1988

6709886 ~ 24 7 569405 | 4848417 Erin Wellington Domestic Bedrock 14.6 22.9 4.9 1989

6709890 ~ 22 7 569482 | 4847037 Erin Wellington Domestic Bedrock 18.6 54.6 7.0 1989

6710548 13 Main Street 23 7 569791 | 4848098 Erin Wellington Domestic Bedrock 12.5 26.2 4.3 1990

6710551 ~ 23 7 569634 | 4847672 Erin Wellington Domestic Bedrock 25.0 29.9 9.1 1990

6711893 ~ 22 6 569556 | 4847304 Erin Wellington Domestic Bedrock 33.2 57.9 15.2 1995

6712833 ~ 24 8 569392 | 4848443 Erin Wellington Domestic Bedrock 16.8 24.4 4.3 1998

6712960 ~ 24 7 569318 | 4847244 Erin Wellington Test Hole Overburden 0.0 12.8 1.8 1999

7142661 | 9313 Station St. 24 7 568535 | 4847868 Erin Wellington Observation Overburden 0.0 11.0 0.0 2001

6714186 ~ 24 7 568791 | 4848048 Erin Wellington Domestic Bedrock 18.6 29.6 7.6 2002

6714441 ~ 24 7 568791 | 4848048 Erin Wellington Domestic Bedrock 18.0 38.7 8.2 2003

6714872 9322 W.R. 22 21 7 569206 | 4847351 Erin Wellington Domestic Bedrock 31.7 48.7 13.8 2004

6715801 ~ 22 7 569431 | 4847195 Erin Wellington Abandoned ~ 0.0 0.0 0.0 2006 Abandonment Record
7104643 14 Main Street 23 7 569784 | 4848031 Erin Wellington Domestic ~ 0.0 0.0 0.0 2008 Alteration Record
7111993 ~ 23-24 7 569283 | 4847592 Erin Wellington Observation Bedrock 15.3 36.0 0.0 2008

7111994 ~ 23-24 7 568788 | 4848057 Erin Wellington Observation Bedrock 19.8 32.0 0.0 2008

7135171 ~ 24 8 569628 | 4848118 Erin Wellington Domestic Bedrock 15.9 19.8 2.4 2009

7125694 9366 W.R. 22 23 7 569353 | 4847965 Erin Wellington Domestic Bedrock 21.0 25.0 5.2 2009

7142662 | 9313 Station St. 24 7 568556 | 4847875 Erin Wellington Observation Bedrock 22.3 52.1 0.0 2009

7153541 ~ 24 8 569543 | 4848308 Erin Wellington Domestic Bedrock 15.3 20.7 3.7 2010

7179274 ~ 24 7 568876 | 4848342 Erin Wellington ~ ~ 0.0 0.0 0.0 2012 ~

7181812 | 30 Trafalgar Rd. 9 569598 | 4848224 Erin Wellington ~ ~ 0.0 0.0 3.2 2012 Alteration Record
7221469 15 Station St. 25 7 568903 | 4848337 Erin Wellington Abandoned ~ 0.0 0.0 0.0 2014 Abandonment Record
7221467 15 Station St. 25 7 568938 | 4848310 Erin Wellington Abandoned ~ 0.0 6.0 0.0 2014 Abandonment Record
7221471 15 Station St. 25 7 568866 | 4848306 Erin Wellington Abandoned ~ 0.0 38.5 6.7 2014 Abandonment Record
W.R. - Wellington County Road ~ - indicates data unavailable

GM BluePlan Engineering Ltd.
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Table 2: Monitoring Well Details and Water Level Observations

Screen Water Level Water Level Water Level Water Level Water Level Water Level
26-Sep-2016 26-Feb-2022 26-May-2022 6-Jan-2023 31-Mar-2023 13-Jun-2024
well ID Ground Elev. TOCElev. |Bottom Elev.| Length Depth Elev. Depth Elev. Depth Elev. Depth Elev. Depth Elev. Depth Elev.
(m ASL) (m ASL) (m ASL) (m) (m bTOC)[ (m ASL) | (mbTOC)| (mASL) | (mbTOC)| (mASL) | (mbTOC)| (mASL) | (mbTOC)| (mASL) | (m bTOC)| (m ASL)
MW-01 442.84 443.71 430.0 4.6 10.331 433.38 9.179 434.53 9.067 434.64 9.702 434.01 8.407 435.30 8.958 434.75
MW-02 441.02 441.02 433.4 3.1 ~ ~ 4.467 436.557 4.743 436.281 8.182 432.842 3.593 437.431 4.543 436.481
MW-03 445.46 446.38 434.8 4.6 10.178 | 436.198 8.800 437.576 8.617 437.759 9.824 436.552 9.134 437.242 8.582 437.794
MW-04 446.00 446.95 433.2 3.1 11.901 435.050 11.445 435.506 11.263 435.688 12.493 434.458 12.105 434.846 11.202 435.749
MW-05 442.74 443.67 428.4 3.1 12.792 | 430.882 | 12.551 | 431.123 | 12.003 | 431.671 | 12.983 | 430.691 | 12.782 | 430.892 | 11.938 | 431.736
MW-06 443.62 444.53 430.8 3.1 11.581 | 432.953 | 10.323 | 434.211 9.655 434.879 | 12.612 | 431.922 | 11.026 | 433.508 9.474 435.060
~ - indicates well was dry at time of measurement
m bTOC - metres below top of casing of well.
TOC - Top of Casing
m ASL - metres above Sea Level
Elev. - Elevation
GM BluePlan Engineering Ltd.
< M Blu - Plan Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
ENGINEERING 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8

www.GMBIluePlan.ca



Table 3a: Results of Water Quality Analyses for Dissolved Metals

Sample ID MW-01 MW-03 MW-04 MW-05 MW-06
Sample Description] Groundwater | Groundwater | Groundwater | Groundwater | Groundwater
Screened Interval (m asl)] 430 - 434.6 (434.2 - 438.8|432.3-435.3|428.4 - 431.5|430.8 - 433.9
Sampling Date|] 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26
Criteria 1 Criteria 2
Parameters ODWS (2002) - | ODWS (2002) - Concentration
MAC A/O
Dissolved Aluminum (Al) (ug/L) 100 12 6.7 11 <5.0 5.3
Dissolved Antimony (Sb) (ug/L) 0.53 0.81 <0.50 <0.50 <0.50
Dissolved Arsenic (As) (ug/L) <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Barium (Ba) (ug/L) 110 110 88 92 63
Dissolved Beryllium (Be) (ug/L) <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Boron (B) (ug/L) 89 47 19 23 <10
Dissolved Cadmium (Cd) (ug/L) <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Calcium (Ca) (ug/L) 43000 52000 80000 80000 79000
Dissolved Chromium (Cr) (ug/L) <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Cobalt (Co) (ug/L) <0.50 <0.50 0.53 <0.50 <0.50
Dissolved Copper (Cu) (ug/L) 1000 <1.0 2.3 1.1 <1.0 <1.0
Dissolved Iron (Fe) (ug/L) 300 <100 <100 <100 <100 <100
Dissolved Lead (Pb) (ug/L) <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Magnesium (Mg) (ug/L) 23000 18000 22000 29000 22000
Dissolved Manganese (Mn) (ug/L) 50 18 66 110 120 20
Dissolved Molybdenum (Mo) (ug/L) 17 12 4.5 9.3 0.96
Dissolved Nickel (Ni) (ug/L) <1.0 1.2 15 <1.0 <1.0
Dissolved Phosphorus (P) (ug/L) <100 <100 <100 <100 <100
Dissolved Potassium (K) (ug/L) 20000 13000 4700 4700 1100
Dissolved Selenium (Se) (ug/L) <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Silicon (Si) (ug/L) 3600 3800 4800 5500 6100
Dissolved Silver (Ag) (ug/L) <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Sodium (Na) (ug/L) 200000 14000 12000 4800 8800 3200
Dissolved Strontium (Sr) (ug/L) 190 190 210 210 160
Dissolved Thallium (TI) (ug/L) <0.050 <0.050 <0.050 <0.050 <0.050
Dissolved Titanium (Ti) (ug/L) <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Uranium (U) (ug/L) 0.69 11 0.55 1.8 0.33
Dissolved Vanadium (V) (ug/L) 1.3 0.83 0.64 <0.50 1
Dissolved Zinc (Zn) (ug/L) 5000 8.6 6.8 6.1 <5.0 <5.0

Notes:

1. Criteria are from the Ontario Drinking Water Objectives (2002). Criteria are indicated by:

White Text for Maximum Acceptable Concentration, /talics for Aesthetic Objective
Criteria and concentrations are given in units consistent with the units listed for the associated parameter.
Concentrations with bold, italic, or underlined text in shaded cells exceed the corresponding criteria.
Screened well intervals presented are approximate.
---- represents sample parameters that were not analyzed; NV = No value specified.

AW

GM BluePlan Engineering Ltd.

Guelph, Owen Sound, Listowel, Kitchener, Exeter, Hamilton, GTA
650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
www.GMBluePlan.ca

W=Plan

ENGINEERING

WE



Table 3b: Results of Water Quality Analyses for Other Routine Parameters

Sample ID MW-01 MW-03 MW-04 MW-05 MW-06
Sample Description] Groundwater | Groundwater | Groundwater | Groundwater | Groundwater
Screened Interval (m asl)] 430-434.6 |434.2-438.8|432.3-435.3|428.4-431.5|430.8 - 433.9
Sampling Date] 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26 | 2016-09-26
Criteria 1 Criteria 2
Parameters ODWS (2002) - | ODWS (2002) - Concentration
MAC A/O
Alkalinity (Total as CaCO3) (mg/L) 30:500 140 180 220 230 240
Carb. Alkalinity (calc. as CaCO3) (mg/L) 1.1 1.7 2.1 2.2 2.3
Hardness (CaCO3) (mg/L) 80:100
Orthophosphate (P) (mg/L) <0.010 <0.010 <0.010 <0.010 <0.010
pH (pH) 6.5:8.5 7.95 8.01 8 8.01 8
Dissolved Sulphate (SO4) (mg/L) 500 68 53 11 89 12
Dissolved Chloride (Cl) (mg/L) 250 77 16 19 25 15
Nitrite (N) (mg/L) 0.084 0.042 0.223 0.013 <0.010
Nitrate (N) (mg/L) 5.14 1.19 <0.10 5.54
Nitrate + Nitrite (N) (mg/L) 5.22 1.23 <0.10 5.54
Total Ammonia-N (mg/L) 0.35 0.38 0.18 0.098 <0.050
Dissolved Organic Carbon (mg/L) 5 1.6 3.5 1.1 1.8 0.99

Notes:

1. Criteria are from the Ontario Drinking Water Objectives (2002). Criteria are indicated by:

White Text for Maximum Acceptable Concentration, Italics for Aesthetic Objective
Criteria and concentrations are given in units consistent with the units listed for the associated parameter.
Concentrations with bold, italic, or underlined text in shaded cells exceed the corresponding criteria.
Screened well intervals presented are approximate.
---- represents sample parameters that were not analyzed; NV = No value specified.
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’ 4
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (see INSTRUCTIONS)
f MOST DEPTH - FEET
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1 14 15 EX3
SIZE<S+ OF OPENING 31-33 | DIAMETER 34-38 [ LENGTH 39-40
[a1] WATER RECORD [51] CASING & OPEN HOLE RECORD 2 5550,
w
WATER FOUND INSIDE WALL DEPTH - FEET w INCHES FEET
KIND OF WATER s
AT - FEET |5ICAHM15 MATERIAL ”:LC::[?S FRUM 10 CC [WATERIAL AND TYPE L DEPTH TO TOP 41.48 10
97 78" rRESH 3 O T Q OF SCREEN
= & H Dsuumun o1 2 13-16 L
2 ] sALTY MINERALS 1 BsTEEL FEET
6 Ogas 2 OGALVANIZED . 1 5
B0 g presw 3 OsuLpHur '® 3860“““ F
4
1 O e 3 Duiveais S |Gere o 188 o 48 PLUGGING & SEALING RECORD
6 Ogas T
1718 18 20-23 DLPTH SET At - FEET
20-23 1 4+ ppesw 3 Osutpwur o° 3 psTeet o - MATERIAL AND TYpE  (CEMENT SROUT
2 g sary 4 Omimerais 3 Dconcrere
a 6 Oeas 10-13 %7
5 4 [FOPEN HOLE
2528 | | O] FResk i gsuu’uun ) 5 DeLasTic
MINERALS 24-25 26 27-30 - -
2 saty g et | Osreed 1821 22.25
3033 3o vy § gGALVAmZED
) 1 FRESH SULPHUR CONCRETE - -
18 g 4 COMINERALS 4 OoPEN HOLE 26-29 30-33 180
2 [0 SALTY 6 [gas 5 OpLASTIC
PUMPING TEST METHOD 10 | PUMPING RATE H-14 1 DURATION OF PUMPING
71 IR LOCATION OF WELL
1 D : O /2 / 15-16 O s
PUMP BAILER GPM HOURS MiNs
STATIC WATER LEVEL 25 ATER LEVELS DURING 1 R PUMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
LEVEL N0 o WAT v N 2 O RecoveRy LOT LINE INDICATE NORTH BY ARROW
:;, 19-21 22-24 15 MINUTES 30 MINUTES 45 MINUTES 50 MINUTES
w 26-28 29-31 32-34 35-37
’
A A\ 8. 8 /8 B
0 FEET FEET FEET FEET FEET FEET - /
IF FLOWING 3%-41 | PUMP INTAKE SET AT WATER AT END OF TEST a2 B I~ —-—So B
4 =
— GIVE RATE B
a L . N
s cru ceer! ' @ cLear 2z 0 clouoY
=) | RECOMMENGED PUMF TYPE RECOMMENDED 43-45 | RECOMMENDED 45-49 :
o PUMP PUMPING
O sHaLLow M Deep SETTING o FEET |RATE /2 GPM X
XY (/)
- - ~ N
FINAL 1 M WATER SYPPLY s [1 ABANDONED, INSUFFICIENT SUPPLY - ~ ~ =
STATUS : 0O OBSERVATION WELL s [0 ABANDONED POOR _QUALITY > S o
U 3 [ TEST HOLE 7 0O UNFINISHED e
OF WELL « [0 RECHARGE WELL O DEWATERING 2 2
3556 (o] o
1 B DOMESTIC s [J COMMERCIAL { ) { '(07. ;23
t [] sTock 6 [] MUNICIPAL
WATER 3 [0 IRRIGATION 7 (0 PuBLIC SUPPLY
USE 4 [0 INDUSTRIAL ¢ [J COOLING OR AIR CONDITIONING
9 NOT USED
O orHER a &07’ Q;
57
' [] CABLE TOOL s (] BORING
METHOD z GBI ROTARY (CONVENTIONAL) 7 [J DIAMOND 5 |
OF 3 [] ROTARY (REVERSE) : 1 O JETTING 8
CONSTRUCTION| ¢ O rovary (AIR) 9 O DRIVING
s
B3 AIR PERCUSSION O biceing O otHer DRILLERS REMARKS .
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S >_ DATA 58 | C rngon 59-62 |OATE RECEIVED 6€3-68 |80
LICENCE NUMBER SOURCE JAN
. = 08 1991
&| LANG 1kl orcernrG L7701 337 > § "7
h ADDRESS R o LATE OF INSPECTION INSPECTOR
Q T w
< /- 7S B/RG W7 »
E ELL TECHNICIAN WELL TECHNICIAN'S : REMARKS
LICENCE NUMBER w
< _
3 oy KA 70,58 3]
¢ | siGNaTURE OF AFCHNICIAN/ CONTRACTOR SUBMISSION DATE [T
C w C ,
s (’%5 /‘ X w.o_72_ MO..& vn,_y_é o SS'ES
M i
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SIZE«S) OF OPENING 31-33 DIAMETER 34-38 [LENGTH 39-40
| a1 WATER RECORD I 51 l CASING & OPEN HOLE RECORD 2 | st0T NO»
- w
WATER FOUND INSIDE WALL DEPTH - FEET ud INCHES FEET
KIND OF WATER
AT - FEET AN MATERIAL TH s FRUM 1o S MATERIAL AND TYPE DEPTH 1O TOP ar-as | 30
B3| , 2 OF SCREEN
o 76°| | & rresw 3 Dswenun i = == | @
SALTY STEEL FEET
75 0 6 Ogas ,¢ {2 OGALYANIZED
B85 O rFresu 3 OsuLpHUR é— 25(:0"”“! N
e | /88 &
LD e gt ¢ Dorex e ./ o |8 PLUGGING & SEALING RECORD
1718 19 76-23 OEPTH SET AT - FEET (CEMENT GROUT
20231+ rresn 3 OsuLpuur 2 ; B:ﬁ;;mzzn FROM 10 MATERIAL AND TYPE | a0 pacKER ETC)
z ] saLTY : S::';‘""s ‘4 13 OcoNcRETE ros oo
4 oPEN HOLE 86 ?5 : 7Y
z5-28| O rresw i O suLPHUR é— 5 OpLasTIC
2 O sALTY ¢ B:L’;““‘s WIS rEeL 7 2730 i8-21 22-25
2 DGALYANIZED
0-331 | rresn 3 Osulerun 34P° 3 OconcreTe 7629 36-33 || 80
: O satry 2 Smn:nus ; gorsu HOLE
GAS PLASTIC
PUMPING TEST METHOD 2 10 | PUMPING RATE 1-1¢ | DURATION OF PUMPING
71 HIE LOCATION OF WELL --
15-16 1718
3 1 O pump 2 [J BAILER /0 GPM / MOURS \)90 MINS
P— waren covee 1S T o PoMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
END OF WATER LEVELS DURING
- LEVEL N OF 2 O RECOVERY LOT LINE INDICATE NORTH BY ARROW.
7] 19-21 22.24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
w 26-20 29-31 32-34 35-37
S 3é 36
(D 0 FEET FEET FEET FEET \jé FEET 36 FEET
z i{F FLOWING, 38-41 PUMP INTAKE SET AT WATER AT END OF TEST 42 N
-— GIVE RATE
a. .
s con ceer| ' BcLEaR 2 D cLouoy fs)
2 RECOMMENDED PUMFP TYPE RECOMMENDED 43-25 | RECOMMENDED 46-49 /l/)
a PUMP PUMPING /0 o 35’«
O suaLLow ™ peerp SETTING 70 FEET | RATE GPM e_____ :‘ R
0-%3 g
7 g
FINAL 1 [ WATER SUPPLY s [0 ABANDONED. INSUFFICIENT SUPPLY > Q >~
2 [0 DBSERVATION WELL (0 ABANDONED POOR A 0 Iy J
ATUS 0 OR QUALITY ~} P ~
s [ TEST HOLE 7 O UNFINISHED v ) A
WELL 4 [ RECHARGE WELL” O pewaTeRING H 2
$5.56 2
ht 1 P DOMESTIC s [] COMMERCIAL 00 )
2 [0 srock ¢ [ MUNICIPAL A07 2.3 @]
WATER 3 O IRRIGATION 7 [] PuBLIC SUPPLY q; w
USE 4 [ INDUSTRIAL 8 [0 COOLING OR AIR CONDITIONING C7 ’ /(D e 9.2_
O orHEr 9 (O NOT USED ,4 3
o7 2
57
' [0 CABLE TOOL ¢ [] BORING
METHOD 2 g ROTARY (CONVENTIONAL) ? O olaMOND
OF 3 [J ROTARY (REVERSE) s [0 JETTING 8 8
CONSTRUCTION/| ¢ O Rrotary ARy ® O oRrivinG
s -
@ AR PERCUSSION O oiceing [ oTher DRILLERS REMARKS 7 AL C . Q’ 7
NAME OF WELL CONTRACTOR WELL CONTRACTOR'S OATA S8 | CONT TOR 59-62" [DATE RECEIVED 63-6a |80
D (, LICENCE NUMBER . : SOURCE L
€| LONG  w/fLL DRULING LTD| 3317 z JAN 0 8 1991
}= | ADDRESS ’ O [vare of inspecTion INSPECTOR bl e
S| 2R y - s
< £/ /LLSBURE O 7 »
E NAME ELL TECHNICIAN WELL TECHNICIAN'S D [aewanxs
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3 oY LANG 7. O/5 3}
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e/ Date ves O /3 =1
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Northing RC Elevation Basin Code it ifi | iv
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description = Depth - freet
rom o
7 ——
B . 1L A o V7
5 ,é o |
| GR. | CULAY, S7ok/ESOArD LEDGES /555
;‘ amanne)
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41 WATER RECORD 51 CASING & OPEN HOLE RECORD (SsilzetsNoi ;)pening 31-33| Diameter 3438} Length 3940
Inside Wall Depth - feet Z| (Setho.
!\l/a_!?;;?und Kind of water diam Material thickness T w inches feet
— " inches inches From To lt‘:J Viateri 4 Danth ston of p
/gg ~ 1w | 1 B Fresh s 2 Sulphur o Steal s o S aterial and type epth at top of sc'ﬁ_eﬂ
/¢ 2 [0 Salty N % g;r;erals zg Galvanized 7]
) s S soe /, s [0 Concrete ’ feet
15-18 O Fresh 3 ulphur 19 [J Open hole /gg 4
.0 sy | 3 Mo f |10 Pt o 434 3 PLUGGING & SEALING RECORD
202 | y [] Fresh @ o Sulphur 2e e ;8 gtaels:anizedm e O _Annular space [ Abandonment
2 O Salty + O Minerals / 3 O Concrete P Depth set at - feet ]
: s [1 Gas / + & Open hole / / & ?ﬁ From T Materlal‘and type (Cement grout, bentonite, etc.)
! 25-28 | 1 [1 Fresh 3 O Sulphur 2 g s O Plastic /@ 10-13 1417
{1 Minerals
| N »
2 O Saly s [ Gas 25 ;B gt:lslanizedx 2r-%0 18-21 2225
3034 ] Fresh 3 O Sulphur 3 |80 a 00 Concrete
+ O Minerals 4+ O Openhole 26-29 30-33 | 80
20 Salty = 5 gas s 0 Plastic }
Pumping test method P i t 11-14 | Durati f
o 2 e W v 2T LOGATION OF WELL
} Static level g::i’,l::::pir 9 = Water levels during 1 Pumping 2 [J Recovery ::cﬁg?{ggﬁlgy asrr:gx_dBtances of well from road and lot line.
| 19-21 22-2: | 15 minutes 30 minutes 45 minutes 60 minutes
m é "~ 2931 32-34 35-37 =
= GO | 6O | b | EO
! o Ofeet feet feet feet feet @ feet L& 7 X >
: Z | It flowing give rate 38-11 | Pump intake set at Water at end of test
i [+
; = GPM feet J& Clear O Cloudy
[ 2 Recommended pump type Recommended a3-45 | Recommended 45-49 C 'f}/ /?0,90 _2 i
; pump setting pump rate
O Shailow y@ Deep 8{'_1‘?“ ’ /0 GPM >
P s . o7 a5
FINAL STATUS OF WELL 54 .
1 ] Water supply s [1 Abandoned, insufficient supply ¢ D Unfinished \l’
0 Ob ti il 1 Abandoned, poor quality w0 [ Replacement well
i O Tesstt:::elon e : [0 Abandoned (Other) '41 ‘és k M g
+ O Recharge well s O Dewatering 3
WATER USE 5556 \< /\
Domestic s [J Commercial 9 [1 Notused .
Stock s (1 Municipal o O Other ..o
» O Irrigation 7 [1 Public supply \
+ O Industrial s [0 Cooling & air conditioning ‘\ *
METHOD OF CONSTRUCTION *~’ Q % ‘ \ ’
y 0 Cable tool s {1 Air percussion s [0 Driving o /V
2 Rotary (conventional) ¢ [ Boring 10 O Digging ’2
3 Rotary (reverse) + 0 Diamond 1 O Other ..., &J fs)
+ O Rotary (air) s O Jetting b 1 5 8 3 4 7
Name of Well Contractgr Well Contractor's Licence No. ». |Data 58 | Confracct: s9-62 | Date received 63-68 | 80
- | source
s tdeze DRseinG i 3377 |3 3917 | 1AN 18 1998
ddress w Date of inspection Inspector
C) HuirssuecH (Owr @
whchmcnm Weli Technician's Licence No. E Remarks
1
L ARG 7-0/53 ||a
SngnaQure of Technician/Contrgctor Submigsion date =
y PAIE CSS.ES
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Township/Borough/City/Town/Village Con block tract survey, etc. | Lot 2-27
P>
Y=YV, Viss Y |
Address o £ 2 Goee FLeond Date 06 10 75
Perserict Carm s p ,\/03 S To completed day month _year ‘
' Northing RC Elevation RC Basin Code i it ) iv
\ ol R S S U T N S B B I R T IV U NS R I
12 10 12 17 18 24 25 26 30 3t 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions) -
General colour Most common material Other materials General description - Depth - rreel“
om o
a—— .
JOP TSSO /L F L L o 3
S A0 GravEL 3 /6 |-
"
C LAY STonES /6 2¥ |
— [
G ral/EL SO ¥ | 35|
A P
Ge_| Ciny SroneS, SAMD 35|55y
BR. | L1m € SToreE So B |
* k
| / |
i
| = ok
X0 I U I I O TN VU T A S N TV 0 A VI Y AT A A S AN [ R
R N N N 0} A ANANIE B I A0 IS A O 6 A0 A A I AN O A VN A O L A R A Y AN B O A AV R
1w 4 15 21 32 43 54 65 . 75 80 K
il WATER RECORD 5t CASING & OPEN HOLE RECORD (SsilzesNof fpening 353 | Diameter 2+ | Length 360"
Inside Wall Depth - feet -3 ot No.
X\t/a_t?;gt)und Kind of water diam Material thickness N w inches feet
- inches inches From To w -
o 79 |1 8 Fresh : 0 Sulphur o 7 & Stes! 5 e E Material and type Depth at top of screen »
80 2 [J Salty 4 8 g;nserals 2 [J Galvanized s (7]
’/ 3 [1 Concrete feet
158 |1 O Fresh :’ 8 ;t:llphulr 19 ‘/ 4 0 Open hole ,g 0 é/ é A
inerals s [0 Plasti '
208y ¢ 5 Gas - S | [¢6 PLUGGING & SEALING RECORD
%% |1 O Fresn ° O Sulphur = " ; B (SE:slanized , 0 Annular space O Abandonment
4 [0 Minerals b Depth set at ~ feet
20 saty & O gas 5 :g 8::2?‘:'6 é / é 80 From - Material and type (Cement grout, bentonite, etc.)
B-28 |y ] Fresh 3 [ Sulphuge e s (J Plastic o-13 =1
4 O Mip#als .
PO s D_,ﬁa ad " 2" g ?;aelslanizedx e -2 2-2
500 Fresh %0 Sulphur ¥ [ s 0 Concrete
20 sal A O Minerals + [0 Open hole s it
, Ay s O Gas s [0 Plastic
7
Pumping test method 42 /A9 | Pumping rate ~ | Duration of pymping .
i’ + [0 Pump 2 [1 Bailer /.:;7 GPM | .. |Hours ‘*30 l1\7/|i|rl1’s LOCATION OF WELL
25 . . .
) Water level . ) In diagram below show distances of well from road and lot line.
Static level enadegf :L‘:fnping Water levels during ' & Pumping 2 [0 Recovery Indica%e north by arrow. j
- 19-21 22-24 . . . i
ﬂ Sy 15minutes | 30minutes | 45minutes | 60 mlrllutes:s‘:’7 ‘:\ / 5’ 8
- /& /6 /6 /6 /¢ (————— >0
o feet feet feet feet feet feet [
Z | If flowing give rate #-41 | pump intake set at Water at end of test @ : LS A
g GPM feet M Clear O Cloudy h-N 4
2 | Recommended pump type Recommended 43-45 | Recommended 46-49 } : N
o O shal ®D pump setting — pump rate o } - \_\
hallow eep S et | /ol __cem O Isil = ~
= NI 0
FINAL STATUS OF WELL E X S .
1+ Water supply s [J Abandoned, insufficient supply ® [ Unfinished 9 1
2 [0 Observation well 6 [1 Abandaned, poor quality v [0 Replacement well I U
3 [ Testhole 7 [1 Abandoned (Other) L
. ¢ O Recharge well & [0 Dewatering § \/ o7 0‘2 2
WATER USE w5 Coonv7?  IN|Foan 23
+ X Domestic 5 [0 Commercial ¢ [0 Notused
2 ] Stock ? O Municipal 10 O Other .oocvcvieeveeieiene .
3 [0 lrrigation [0 Public supply
1 [ Industrial s [J Cooling & air conditioning 3 A o7 22
~
~
METHOD OF CONSTRUCTION * Y .
+ O Cabile tool 5 {0 Air percussion ¢ [ Driving l
2 R Rotary (conventional) & [J Boring © [] Digging -
3 E] SO:arv Erev)erse) ? O Diamond 1[0 Other oo 19 2 O 2 1
1 otary (air s O Jetting
JTull sooF
Name of Well Contractor Well Contractor’s Licence No. Data 56 [Conjpgcc! 59-62 |Date received 8163 |80
> npecen -t 7
.~ 25 |source R i — -
LwrrG et 2—@/44/,‘/54 L 5377 z I T | TAM D 7 1999
Address . w Date of inspection Inspector
) DL SriSBuect &ur @
Name of Well Technidian Well Technician’s Licence No. E Remarks
e
2 L oG /- ors 8 e
Signature of Technician/Centractor Submission date z CSS.ESQ
=
—K Zlas g a2 mosd w TX
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Address Datt
,? p 3 g u ,’4 0 A / R completed /0 gomh Z
Nérthing Elevation RC Basin Code i jii iv
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LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

General colour Most common material Other materials
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General description
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M WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssizes of ;‘mening 8% | Diameter 3% | Length 38-40
Inside Wall Depth - feet z lot No.
Water found Kind of water diam Material thickness Sl LS w inches y feet
at - feet h | From To w
1013 s O Sulphur ' inches inches | Material and type Depth at top of screen |
ﬁ Fesh + 0 MinF:araIs oy B Steel N * 1a-18 [3] P P P a-u
Zq- ?7 O Salty s O Gas 2 [0 Galvanized N
JH' I — 3 (0 Concrete 2 ? feet
! ' O Fresh ulphur ¢ + O Open hole
: O saty [1 Minerals é “ 15 O Plastic /5; 7 Z_ Z?
2 & O Gas 2_ _ 7| [ PLUGGING & SEALING RECORD
2B |1 ] Fresh : B ASAL:rI]F:::{s B ; 8 ?;:ISIanized Jd Annular space [0 Abandonment
€ 3 C Depth set at - feet
2 0 8saly § g gas . B o:r;ﬁrﬁtcﬁe From e Material and type (Cement grout, bentonite, etc.)
B-2 1 ] Fresh 3 O Sulphur = 5 [0 Plastic 013 Z 57 = v
2 [0 Salty ; S g:‘:m's 225 | 1 O Steel % 2730 LSENTO/ /71
2 O Galvanized 18-21 22
-3 0, 0 Fresh * O Sulphur bl 3 [0 Concrete
2 0] sal 4 [ Minerals 4 [J Openhole %-29 30-33 |80
aly s O Gas 5 [J Plastic
Pumping test method 01 Pumping rate 741 Durgtion of,pymping o
71 |, B Pump 2 [ Bailer SHo GPM .//2 Hours .€2... Mins LOCATION OF WELL
) Water level ) In diagram below show distances of well from road and lot line. .
Static level end of pumping Water levels during 'x Pumping 2 ] Recovery Indicate north by arrow. ”
'G o2 224 115 minutes | 30 minutes 45 minutes 60 minutes
29-31 32-34 35-37
T3]
g | 8 ¥ &
0] feet feet feet feet feet feet
Z | if flowing give rate 38-41 | Pump intake set at Water at end of test °
% GPM feet X Clear I Cloudy
D | Recommended pump type Recommended 4-45 | Recommended 46-49
o pump setting pump rate
® Shallow [ Deep teet GPM /
eel
s 4% .2/
vatkey s Buss
FINAL STATUS OF WELL 5 .<
t {J Water supply 5 O Abandoned, insufficient supply ¢ O Unfinished ‘*—__—’ \
2 [] Observation well & [J Abandoned, poor quality 1 [ Replacement well /
Test hole 7 [1 Abandoned (Other) i” ¢
Recharge well 8. [] Dewatering 5 (14
WATER USE 3558
1 [0 Domestic 5 {0 Commercial 9 5 Notused
2 0 Stock ¢ O Municipal 0 1 OMer oo © wekh
1 O lmrigation 7 O Public supply
4 O Industrial s [0 Cooling & air conditioning
METHOD OF CONSTRUCTION *
1 [0 Cable tool 5 [1 Air percussion s [0 Driving
2 [J Rotary (conventional) & [J Boring w (] Digging
3 [ Rotary (reverse) 7 O Diamond M Oher ..oovvavrisseererseennees 1 9 6 62 8
+ ™ Rotary (air) s [ Jetting
}a\me of Well Contractor . Well Contractor's Licence No. > Data 58 (Contracctor Date received
‘4 [source
CRAHAM LKL O Lyn/é=2 23324 z 33 6 JUNOS 1999
" Address w Date of inspection Inspector
- 174
4ot pocz(/u/mb O], POB-2K2 ||9
Name of Well Technjgian Well Technician's Licence No. > |Remarks
1o5e : g CSS.ES9
Signaj of{gch |cnan/Con|r ctor Submission date ? = i
g3 s 77|15
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County or District Township/Borough/City/Town/Village Con block tract survey, etc. =
WELLINGTON ERIN 7 24
Address Date
HILLSBURGH ONT completed 38 gmgoyw
. Northing RC Elevation RC Basin Code ii m iv
bt Lo L Y S VIR By IS A A A A
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description szepm - fee:o
BROWN STONES AND GRAVEL 0 37
GRAY CLAY AND STONES 37 61
BROWN LIMESTONE 61 (97

NN R PN | N P R e e T N e e A N e e e A A R

Ilull T Y AN AR I A AR I ANV B A A B A O A T ' R T I N T  EE T AN R R
14 15 21 32 43 54 65 75 B0
“ WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssifesb?f ?pening 3133 [ Diameter 3438 | Length 39-40
Water found ) Inside Wall Depth - feet Z | (SlotNo. i
at - feet Kind of water diam Material thickness From o I.Iu‘.l inches feet
inches inches Material
93 | T ren 1 D | EE g ][] P T
4 inerals . (7]
20 Sty ;3 gas 6% |:OGawanza | 188 0 |67 ot
4 O Fresh 3 g hSﬂplphulr © 4 O Open hole
a inerals i
2O 8aly ¢ O gas __ (oD Paste | [¢ PLUGGING & SEALING RECORD
. 1 [ Steel
225 | O Fresh ° O Sulphur 26 6 ‘o G:I\elanized X Annular space ] Abandonment
2 [ Salty ¢ O Minerals Concrete Depth set at - feet Material and type (Cement grout, bentonite, etc.)
s (] Gas Open hole 67|97 From o ' T
252 | |\ M Fresh ° a Sglphur 29 s [ Plastic 10-13 1dgl7
O say | O Mneras T Do = 67 | BENTONITE SLURRY
5 ;
2 [J Galvanized 1821 2225
3033 | O Fresh 3 O Sulphur 34 ]s60 3 [J Concrete DRILL CUTTINGS
2 O] Sal 4 [0 Minerals 4 (J Open hole 26-29 30-33 | 80
ty s O Gas 5 [ Plastic
Pumping test meth 10 | Pumping rate 1114 | Duration of pumpin
7' O Pump 2 O Bailer M | 3 e b Mins LOCATION OF WELL
l 25 ] ] In diagram below show distances of well from road and lot line.
Static level | WVater level Water levels d 10 P 0 R 1
5 ticlevel | oot pumging ater levels during umping X[ Recovery Indicate north by arrow.
|.||_.| 1921 2224 |45 minutes | 30 minutes | 45 minutes | 60 minutes
ol 25 50 297" | 25 25 25
= feet feet feet feet foet feet
% if flowing give rate AT | Pump intake setat Water at end of test
= GPM feet X[ Clear [1 Cloudy
a Recommended pump type Recommended 4345 1 Recommended 46-49
ump setti ump rate
O Shallow (& Deep pump seting & & foet pump rate § () GPM -
5653 . . :
H Msbugh Owl
FINAL STATUS OF WELL 54
X1 Water supply 5 [0 Abandoned, insufficient supply 9 [1 Unfinished
2 [J Observation well 6 [0 Abandoned, poor quality 10 [ Replacement well
3 [ Test hole 7 O Abandoned (Other) -
4 [ Recharge well 8 [ Dewatering 1\
WATER USE 55-56 oef
Domestic s (1 Commercial 9 [J Not use \_\ \ls{ %
2 {J Stock 6 [ Municipal LN o ;T GO —— O *
3 O Irrigation 7 O Public supply F._
4 O Industrial 8 [ Cooling & air conditioning Fweee [/ SF
METHOD OF CONSTRUCTION 57
1 [] Cable tool S [ Air percussion ¢ [3 Driving
2X] Rotary (conventional) & [ Boring 10 [] Digging
3 [ Rotary (reverse) 7 O Diamond W[ Other e
4 [ Rotary (air) 8 O Jetting 2 4 5 7 3 6
Name of Well Contractor Weil Contractor’s Licence No. > Data ctor 5962 |Datg received 80
=1 |source 5 y § " 9 20_0
KEITH LANG WELL DRILLING INC 7154 Z
Address 3 Date of inspection Inspector
154 PARK ST GODERICH ONT a
Name of Well Technician Well Technician’s Licence No. E Remarks
KEITH LANG T 446 b
SignatuWan/ ctor Submission date > C SE ; E S 2
7 day mo yr = *
7
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Ontario

Print only in spaces provided.

Ministry of Environment
and Energy

The Ontario Water Resources Act

WATER WELL RECORD

! K K wh licabl Municipality Con.
Mark correct box with a checkmark, where applicable. 6 7 1 4 4 4 1 CON . 1. | O
1 2 15 22 23 24
County or District Township/Borough/City/Town/Village Con block fract survey, etc. | Lot 262
ERIN 7 24
Owner's surname 2847 First Name Address of Well Location Date 21 3 2 00“’353
HILLSBURGH REST HOME HILLSBURGH ONT completed 4oy “month _year
Zone Easting Northing RC Elevation RC Basin Code ii iii iv
u
[21] S R S I N S I N [ A AR AN S W
! 2 10 12 17 18 24 25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
Depth - feet
General colour Most common material Other materials General description From P o
BROWN CLAY SILTY 0 8
GRAY GRAVEL & STONES 8 41
GRAY CLAY & STONES 41 | 59
BROWN LIMESTONE 59 | 96
GREAY | IR LIMESTONE 96 | 127
!31I|Il||llllll|lll|IlllllllllllllllllllllIlIIIllltlll'llllll]llll“lll|ll|.__|
R T | A B I I N [ AU I A N I OO A A I O A A A ) W B R SR
19 1413 Fal 32 43 54 85 75 B0
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssizes of opening 3195 | Diameter 3438 | Length asqq
Water found ) Inside Wall Depth - feet Z| (SlotNa) )
ati} fet-;eto un Kind of water diam Material thickness From o E inches feet
inches inches & [ Material and Deoth at & f
97 10413 g;relsh i g 3{::‘2?::5 14 o 1%81991 = e 8 aterial and type epth at top o scrfirl 30
i Ivanized
2 Y 60 Gas i Goneroie” | .188[ 0 61 et
1287 | Xresn 2 0 Suphur 19 6% |« O o0penhoe
cOSay & O e 5 [ Plastic 61 PLUGGING & SEALING RECORD
17-18 1 0 Steel 19 20-23 t] 2
20-23 3 O Sulphur 24 p nnular space 1 Abandonment
1 g gr(e'sh O Minerals 6 ;ggg:;r;'éed 61127 Depth set at - feet ) )
2 alty ¢ 1 Gas 4 (X Open hole From To Material and type (Cement grout, bentonite, etc.)
25-28 O Fresh 2 O Sglphur 29 s [ Plastic -13 1417
L5 B L ieras e == |0 | 61| BENTONITE SLURRY
[J Galvanized & 3 y
09 | | O Fresh 3 O Sulphur 34 |60 ;D Csn\gr;ltze DRILL CUTTINGS
3 sal 4 [0 Minerals 4 (] Open hole 26-29 30-33 | 80
2 aty s O Gas s O Plastic
Pumping test method 10 | Pumping rate 11-14 | Duration of pumping
M, a0prmp .0 Badir| 15 GPM Holfs .. Q) MR LOCATION OF WELL
] Water level 5 ] ] In diagram below show distances of well from road and lot line.
- Static level end of pumping Water levels during + &1 Pumping 2 [¥Recovery indicate north by arrow.
@ 19-21 22-24 | 15 minutes 30 minuiezs‘;31 45 minmesaz 60 minutes +
g - -34 35-
o| 27 42 H
= feet feet feet feet feet feet A
% If flowing give rate 3841 | Pump intake set at Water at end of test 42 I LLS Bu 'eéH
> GPM feet L3 Clear O Cloudy
o Recommended pump type Recomme_nded 43-45 Recommended 46-49
O Shallow @ Deep pump setting 60 fest pump rate 1 SGPM l N\’ ; 5
| o

CFINAL STATUS OF WELL

1 CgWater supply
2 [ Observation well

3 [ Test hole

4 J Recharge well

54

5 [0 Abandoned, insufficient supply
6 [0 Abandoned, poor quality

% T1 Abandoned (Other)

8] Dewatering

8 5 Unfinished

10 [J Replacement well

4 [J Rotary (air)

& [0 Jetting

WATER USE 55-56
1 ?Domestic 5 [J Commercial 9 [ Not use
2 O Stock & O Municipal 10 0 Other weeroerrc
3 O Irrigation 7 O Public supply
4 O Industrial 8 [1 Cooling & air conditioning
METHOD OF CONSTRUCTION -,
1 [J Cabie tool 5 [ Air percussion ¢ [J Driving
2 ?Rotary (conventional) 6 [1 Boring 10 [ Digging
3 [J Rotary (reverse) 7 [0 Diamond 110 Other

pott
v

X

(J

i

254243

251 ELDON ST GODERICH ONT

Data 58
source

Contractor

54

Date received

APR 0 2 2003

59-62 63-68| 80

Name of Well Contractor Well Contractor’s Licence No.

Address

Date of inspection

Inspector

Name of Well Technician

KEOTH JANG, / 7

T 44

Well Technician's Licence No.

6

mo

Submission date

yr

MINISTRY USE ONLY

Remarks

CSS.ES3

S%ﬁ%/ /fct/ma

2 - MINISTRY OF ENVIRONMENT AND ENERGY COPY

day
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Ministry of Well ™

the Environment

o mm an7

Ontario

Instructions fé:Completing Form

ﬁdﬂ/f&?

qumber below)

Well Record

Regulation 903 Ontario Water Resources Act

page  of __

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

For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.
All Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203.

L]
.
L ]
L ]
L

Please print clearly in blue or black ink only.

Ministry Use Only

Address of Well Location (County/Dlstnct/Munlc1pa|ity) ' Township

Lot Concession

LI peTO £t 20
RR#/Street Number/Name 7 " City/Town/Village Site/Compartment/Block/Tract etc.
Y322 ukUL. /€.> 22 . MALBeReE R o
GPS Reading NAD Easting orthmg “Unit Make/Model Mode of Operation: Undifferentiated “Yoweraged
8.3 6 ?206 7i‘f 730.5\ 4/?/}7/,\/ Differentiated. specify
Log of Overburden and Bedrock Materials (see instructions)
General Colour Mast common material Other Materials General Descnptlon [ﬁgtr: Me"es
Bfowr  CAAY  GRAEL - [pubpERS . o 55
I
REY  CrAY  fowe Sewdb S 5.5 217
Browr  fPock Srncrured 31,2 457
|
Hole Diameter Construction Record Test of Well Y|eld
Depth Me“,es " Diameter Inside . : Wall Depth Metres Pumping test method Draw Down Recovery
From To ]Centlmetres diam Material thickness - e Time|Water Level Time| Water Level
T T centimetres centimetres From To min | Metres | min| Metres
o & 22 Pump intake set at - |Static ' 3
6 497 /6 Casing {metres) , 3 Level|//- .y 253
: ;‘ ﬂ'*%jfﬂﬂw (M steel | Fibreglass, [ ?I‘:mp/mg r)atj/'5 1 /5: 711 2.9
i _ itres/min
| __Plastic Concrete i - -
Water Record /6 Galvamzed i 5 | fﬁ/é&m ‘23 9 Duration of pumping 2 /fl ? 2 2O, 7
Water found Kind of Water - ‘ — hrs +_€2 min i
at Metres - ‘Steel Flbreglass\ i -
5 — - - ' | Final water level end | 5 ?’ 71 3 ve.8
‘97%3’“ RFresh | Sulphur Plastic| ~ Concrete i of pump%%
: Gas . Salty | Minerals i Galvanized j - hetres
" Other: S — S e Recommended pump | 4 |7/, 2 4 5.6
R ! iSteel ~ Fibreglass | yPe.
_im _ :Fresh ___ Sulphur . T ! [ Shallow P@eep
Gas " salty | Minerals Plastic| " Concrete Recommended pump | 5 ‘Z_Z, 3 5 /17’6
" Other; e | iGalvanized depth. Zé’! ,s metres
. 'f m - Fresh *éul.ph'ur. Screen Recommended pump | 10 2.4/, &8 | 10 /7
. Gas Salty . Mineralsf | Outside ' gi00i ~ Fipraglass  Siot No (itves/minf¥ed | 15 25.3 | 15 | /2.
Other. .. .. diam ' : Ifflowing giverate - | 20 24 2 | 20 | /3.8
" ; S B G ,,,,;r Plastu: Concrete E— . R * -
After test of well yield, water was (litres/min) 251742 125 /3.8
iCIear and sediment free | |Galvanized If pumping discontin- | 30 (52 2 | 30 [/3,§°
ued, give reason. e <
‘Other, SpeC!fy No Casing or Screen 402¢6.% a0 /3.5
- T 5 i 50 124, 2 | 50 /_3'57
: Open hole ! N2
Chlorinated Jlyes —_ No b4 339 ‘9;' 7 60 | 24,2 160 |/73+5.

Plugging and Sealing Record [] Annular space [ | Abandonment

Location of Well

Depth set at - Metres
From To

Volume Placed

Material and type (bentonite slurry, neat cement slurry) efc. {cubic metres)

O & | LEwTory7e SLURRY

./

Method of Construction

[] cabie Tool B8 Rotary (air) [] biamond (] Digging
] Rotary (conventional) [] Air percussion [T Jetting ] other
[] Rotary (reverse) [Boring [ oriving

Water Use -
[ Domestic []industrial ] Public Supply [Tother
[] Stock ] Commercial [ INot used
[] Irrigation [JMunicipal [T] Cooling & air conditioning

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

indicate north by arrow.
) v
o —Lle

Z 44
AL

Final Status of Well

Date Well Completed

Y 0% 67

=7 01905

[] Unfinished
[} Dewatering

E Water Supply [[] Recharge well [_] Abandoned, (Other)

"] Observation well [ Abandoned. insufficient supply

Date Delivered YYYY MM oD

o7 040/

Was the well owner’s information
package delivered? (Byes | No

Ministry Use Only

[ ] Test Hole [] Abandoned, poor quality [] Replacement well
Well Contractor/Technician Information
of Well Contractor R P Well Contractor’s Licence No.
BRaHpm Lhrt DRibpoCtTD 2336

Busmess Addr SS (stwame number, city etc.)

ocieeo. o7 NOoB-24p

Name of Well Technician (last name, first name Well Technician’s Licence No.

Slgnature of Teg] /Cgrfrajcto? 227 Date Submitgci?:YY ?:M T 6 7 1 4 8 7 2
v 4N/ O oW\ I

Data Source

Contracm2 3 3 6
Datmviveci ]yy M DD ‘Date of Inspection  yyyy MM DD
, W [ L

Well Record Number

Remarks

0506E (09/03)

Contractor's Copy [ 7 Ministry's Copy gWeH Owner’s Copy []

Cette formule est disponible en frangais



O nt al‘i O Ministry of Well Tag Numbfsr (Place sticker and print number below) Well Record

the Environment Regulation 903 Ontario Water Resources Act

Instructions for Completing Form v page __ of

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

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

All metre measurements shall be reported to 1/10* of a metre. —
Please print clearly in blue or black ink only. T ‘ Ministry Use Only

Well Owner’s Information and Location of Well Information | MNN con' | [ | [ [ [ ] [ Jror] []|]

— WELLINGTON ERIN -
RR#/Street Number/Name ‘ City/Town/Village Site/Compartment/Block/Tract etc.
GPS Reading NAD e Easting Nonhl ) Unit Make/Model Mode of Operation: [ ] Undifferentiated [ ¥ Averaged
‘ ’8 | 3| |f? | | 5@9{}3 1[ ‘ 79 95 | MAGELEN UTM . [ ] Differentiated, specify
L.og of Overburden and Bedrock Materials (see ms;tructions) .
General Colour Most common material Other Materjals General Description [ﬁzm M_[t_aéres
PLUG DUG| WELL
1
Hole Diameter Construction Record _ Test of Well Yield |
Depth Metres | Diameter Inside : . wall Depth Metres || Pumping test method | Draw Down Recovery
From To Centimetres diam Material thickness L Time|Water Level| Time |Water Level
i centimetres| céntimetres From To . . min | Metres | min | Metres
v Pump intake set at - |Static
P Casing ] [(metres) Level
e ‘ ~ | | Pumping rate - 1 1
Steel Fibreglass
[stes! [ IFibreg (litres/min)
[Plastic[- ] Concrete Duraton of -
Water Record [|calvanized : uration of pumping | 2 2
- - : - hrs + min
g\t/atjfl\elg?r%s / Kind of Water [:]Steel [:] Fibreglass Final water level end
m []Fresh [ ]Sulphur [JPlastic] ] Concrete of pumping 3 8
M I mi . metres
[Gas Salty Minerals []Galvanized .
(] Other: Soi ) Fggommended pump | 4 4
............... Steel Fibreglass .
m []Fresh []Sulphur = : [IShatlow [ ]Deep|
(e ds [salty [ | Minerals DPlasncD Concrete Recommended pump | 5 5
(] Other: [ ] Galvanized C o f|depth.  metres
T m D e .{jSquhur » Screen L ir:::ommended pump | 10 10
Oeas [saty [IMinerals|| outside ' E B "_(litres/min) 15 15
[T other: diam [1Stee! Dzbreglass Sot No. ‘ If flowing give rate - | 20 20
Plasti 1t ; ;
After test of well yield, water was D ; a§ |c.D onerete (litres/min) 25 25
[IClear and sediment free [Jcalvanized g If pumping discontin- | 30 30
g a ued, give reason.
[[]Other, specify | L No Casjng or Screen 5 40 40
‘ - i : 50 50
Chiorinated XXes [ |No ["]open hole 60 60
Plugging and Sealing Record .~ [ | Annular space [ A Abandonment | | g Locaﬂon of Well
Depth set at - Metres ; ; Volume Placed In diagram- below show distances of well from road, lot line, and building.
Fr:om = Material and type (bentonite slurry, nie’at’ cement siuny) etc. (cubic metres) Ind|ca%e north by arrow.
0 8ft | GRAVEL SAND CLEAN N
8 | 9ft | BENTONITE : ¥ za
(9ft| 29ft GRAVEL SAND CLEAN N ,
"29ft 30ft BENTONITE | T
Method of Construction e I Soff
] Cable Tool [JRotary (air) - [] biamond [] bigging Lk
] Rotary (conventional) [] Air percussion [] Jetting [J other B \y C@
] Rotary {reverse) []Boring ] Driving — ] g . ( :
‘ Water Use e w E{-@
[] Domestic [JIndustrial [[] Public Supply ] other :
] Stock [J Commercial ["] Not used ——— R )
[] Irrigation [“IMunicipal [] Cooling & air conditioning Audit NO: 7up - 5 0 3 0 4 Date Well Complet\?d w o
‘ Final Status of Well Z - _ 2008" |6 12%
[ Walter Supply  [JRecharge well [ Unfinished [X Abandoned, (Other)} | Was the well owner’s information Date Delivered YYYY MM DD
] Observation well [_] Abandoned, insufficient supply [ ] Dewatering e package del|vered'7 [Cves [ Qlo . . a |
[] Test Hole [] Abandoned, poor quality [] Replacement well ] : .
Well ContractorlTechmclan Information 3 Ministry Use Only
Name of Well Contractor Well Contractor’s Licence No. Data Squrce Contractor , '»
KEITH LANG WELL DRILLIH_(LINC 7154 - -
Business Address (street name, number, city etc.) Dawveﬂ Mﬂ ]GIM pp |Date of Inspeciq 1YY5 4‘ DD
251 ELDON ST GODER_IQH__QHT I . I
Name of Well Technician (last name, first name) Well Technician’s Licence No. Remarks Well Record Number
o
SlgnatUre ofjTegh cnaq/C tor "__é-p‘/\c’ Date ubmi%é YYE w WM oD
X v AN ~ L | ; — -
“0506E'(04/03) : Contractor's Copy [] Ministry's Copy [] Well Owner's Copy [] Cette formule est disponible en frangais
] \ ]



- Ministry of [Well Tag No. (Place Sticker and/or Print Below)
Ontarlo the Environment o

LA

AD4T135

Well Record

Ragulation 903 Ontaric Water Resources Act
of

i BT
i § 5"
% -

Fage

ERIN
| Cityi TownVillage

HILLSBURG

14

County

ﬁhl” %T

WELL

District

NUT“N
LITM Coordinates | Jope | Eas N'i?'r'| ning GPS Unil Make
17 |5 -

NAD | ﬁﬂ?ﬁ& 4848031 GARMIN

Model

-
3

7

Province

Ontario

FPostal Code

Mode of Oparation Undifferentiated X| Averaged

Differentialed, specify

‘Overburden and Eggmcih_ﬂz_ltar'rals {s8e instructions on the back of this form)

II; al Colour Most Commo IH-'I'“' rial Otinesr r‘n'"-"'=|-f" als General Descript F
UPFHEHL WELL HEAD
1 ; d i . Te . Wi 3 X A A : - ¢ i
[ADD Tft WELL CASTNG Ty (et WO T, SlordyedS

Annular Space/Abandonment Sealing Record

_L_i

‘Results of Well Yield Testing

Volume Placed
(Cubic Mefres)

Deap ih Set at .r.i trasz)

T‘.'L-{, of Saalant Used
Fom | To !

Water Use

Meathod of Construction

e

] [.\i;;r s

] Cable Toc | Diamand ] Public L] Commencial
i vwentansl) | |,_Ir_'7':|ng :--_I [T TR | Mgl Capal | I Drewaler ng
O h;;':.-:r:.: {Riwersa) ] Driving [ Livestock [] Test Hoke | Maonitoring
|_ _' Roia ry (Air) | Chagging j rrigation | Cooling & Air Conditionsng
[ Air percussion || Boring i [ instustriad
[ Oiher, speciy []Other, specify ________
$tatus of Well e
iy ; [[] Dbsarvation andior Monitaing Hole

HL"-.' atar Supply

Replacem

(] Alteration (Construction)
[ Othwer, specify

nsuffice
"

nt Supply
atar Chuality

| Abandoned, other, specify

—

__Location of Well

e,

Poor

1 &
| Aba

| Test Hobke ndoned,

| Recharge Well |

Pleass prow l':Il,' a map bedow sho u:m-lr'q
all pr s and measurements sufficient to locate the well in relabion o fived points
- B SITOW N 1lr al lrr,l the Morth direction

1 be provided as allschments no larger than legal size (8.5" by 147)
side of wall can also ba provided

[‘" WLLs b "'J | |
| wrcaw

A\
U

|"I-‘-"" S

WELL
n.

Vel Record and Pa

Date th
siad o WVell Owner (gprmmin

Dialiv

n.s:l"-y iflcrmakan

X

Yes

\ o]

Well Guntracmr and Well Technician Inf:_:tn‘naﬂnn

L'l.-.-.-' w5 Mame of Well Confractor Well Conbra .-l__llll.l‘-"::.hll-
KEITH LANG WRLL DRILLING INC 1154
Business Address (Stree! NoJ/MName, number, RR) Municipality

251 ELDON g~']" GQDLRLCH

Prowin Pastal Code Bus 5 E-mail Address
GHT N?ﬁ K9
Bus Telephone No. (ine. amea cocke) Name aof Well Technician (Last Mame, First Namea)

KEITH
Sign -nl- of Fachnigan

"/’r’l

31 ‘:] “riﬂ

81'39 LANG

cian's Licence Mo 3 Submitted (ppimmd

16— |

- —

Mmlhtry sC n::-p'-,'

e

Check box if after w—n of we v.-‘q"'l. vield, _}-.w. }c‘.a..n Racovery
N.I["r was! | Time | Water Level | Time | Wate
[ Clear and sand fres (Miry) et
] Cannot develop to sand-free | 'giapct 7
stata |

| | Leval
I pumping discontinued, give rE;i:.r:r.'| | [
g | kg
j S
z — 1l =2 |
Fumping test method [] = [ 2 i
- | |
[l 3 | 3|
Pump intake sal at (Medras) | l |

Purmping rale {Lifres

| ]
|
. - |
Duration of pumping | 10 | 10|
hirs. + min | ! |
([ 15 15
Final water level end of pumping | Tk
Adatres)
{Mefes] 20 20

Recommended pump typa

iShaliow [ Deap e | 25
Recommeanded pump depth : g | 30 |
Malras _ | | ! |
rded punp rs !| 40 . | 40 !
| 50 | 50 |
VI Jivie rate { {
. | 60 | 6O |
Wa’m-l' Datails__ (i o e 1 o
‘Water found at Depth Kind of Water
Metres Gas Fresh Salty Suiphur Minaraks
Water found at Depth Kind of Water
Metras Gas Fresh Salty Sulphur Minarais
Water found at Depit r
Melras Salty Sulphur Minerals

Casing and Well Details

Ciarmehir

“Casing Used |_

of the Hole (Canfimetnes)

Dapdh of the Hobe (AMetres)

Fibreglass

|

i

Concreds Wall ke A
Nu Casing and EcmﬂUﬂ__ e
Chpen Hole
Draanfected pthy of Ca Ak
X as M i

TRl 5L ol _ Ministry Use Only
llfjll-cz 69?18
Drirber R \F'Uﬁ%:ﬁﬁ?ﬂm

Remarks

Well Contractor Mo

Date of Inspection (yyyemmid)




Ministry of Well Tag

the Environment

Ontario

Instructions for Completing Form

4 0lGLIT

* af bedow)

Well Record

Regulation 903 Ontario Water Resources Act

page E of 2—'

* For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference
* Al Sections must be completed in full to avoid delays in processing. Further instructions and explanations are available on the back of this form
* Questions regarding completing this application can be directed to the Water Well Management Coordinator at 416-235-6203

*  All metre measurements shall be reported to 110" of a metre.
*  Please print cleary in blue or black ink only.

RALIM

WELL /WG T

RR#/Street Number/Mame

ST A Tlew Sy

/

CityTown/Village

Erly

Ministry Use Only

=

loekiTract ate.

AS-AY

ET

Site/Compartment/t

GPS Reading WAD Zane Easting Morthimg Linit Make/Model Mode of Operation: Undifferentiated Sy Biyraged
. | = & F HE
B 3 K 7 -C\L‘_C'; 23_} [rf S..Lr? :_;| f i M’%OW Differentiated, specity
Log of Overburden and Bedrock Materials (see instructions)
General Colour Most common material Other Matarials General Description IJ’”-:l '-'”“’

GRE | SInT

ChAS A2, G Ut
GACM | [fokosroné —

S /T

BEDNols

o /5 3
IS\E 3.0

T7LL-

'|I,-|,_||_|I A F WAa
Metres Kind of Water Staal Fibreglass Fina lar lewed and . | .
-inal waber lewvel e - .
f‘f lIIH-F'L'-_-'l' Sulphiur Plastic | | Goncrete of pumgfimg {Lj !;‘T‘W
Saly Mirsarals abvantzad DLty y ! a
:-.“.“I. % Fecommendad pump 4 A
Staa Fibireglass ype 9] | Deep
Frash lpkur Shaow [ | Deep |
astic | | Concnaete Zecommended 5,
| Gas Sailty dirsara P L Recommend I imp o3 7]
| | | Other satvanizad depth melres
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i
— [Redleand G, boublers : A ET
[ i
Brewn _-r__f_l lay | Beddevo, gravel | 25| 79’
__._ETGU_,'"[} Lwn_e_qq.‘ah& 73' | 171’
L 8
e ol e | vk o ol ot AW L sl P P M T
| |
rinblaEpace LR BB RGN [ERRT N0 0E __Resuits of Well Yield Testing
Depth Set at @) | Type of Sealant Used Volume Flaced Aﬂer = ofwel :ﬂeid waler was: Draw Dawn Recovery
;';1} i %Tﬂ | = {Matarial and Type) £ im’f'ﬂ’,l [] Clear and sand free Time | water Level [Time | Water Level
131" | s« fA hgs. [ Other, specify (min)|  (mA) |{min)|  (md)
¥ I | T = G
i3y £ l:Z:El_ | Bentonite L.’l\-LIHi_.--__-.. ....__U_E‘g-__.. W purrping clsceniinased, give reasar: E?:.;T
128' | 90 | Greatue !l | Sbe T o
| B SR RS R e me iR e | SN e e N
— B‘:“hj Ao +ff__c’_in'_"_ﬁ = 13 '055 i Pump intake set at {m) 2 3
19' | b |Greudwell H bgs. i E
et 3 ’
~Method of Construction || “WellUse J [P0 rte @i/ €AY s
Cable Tool [[] Diamond [ Pubilic I:I Commenzial ‘E] Motused || il R | o 4
Rotary {Conventional] [ Jetting [] pomestic ] Municipal [[] Dewatering Ouration of pumping : | R I T
[ Rotary (Reverse) O Driving [ Livestock [[] Test Hole [ Monitoring i L L 2 | B
[ Boring [ Digging [ trriggation [ Cooling & Air Conditioning [Final water level end of | pumpng (m|| 10
] air percussion [ Industrial e e S L
Oieeens & — L] Other, specity If flowing give rate (limin / GPA) || 19 15
Construction Record-Casing | Status of Well 2| ||
D}rmid;e t:g:n?n Hole CE Material Vil Depth faf) [] Water Supply Recommended pump depth (mJ) : z
ameter alvanized lass, | Thi 1
iy | Conr e, e | ey | Fom | 1o | ORepscomantien || 25 25
_ Ji T ] = T T B
g Sheel 183 o' 1% | O Recharge Wi {imirt / GPM) sty 30 30
A [ g e T e e ; Sl I:l Dewatering Well o - 40._ —_— e
b* | Dpem Mele 7| T | X Ovseraionancor | |Wal procuction min /6P || 01 |40}
T, AR : 2
- : ] i 3 50 50
o Q]u.h‘\‘_'.___r-:______‘éa_-.h; o O Yo |Dmewa e [t AR -
[ Abandane, [Ives []No B0 &0
SRR 1T S kel GO [R5 . Insufficiant Supply S EISRTTILTTTT;
% Construction Record - Sereen | [] abandaned, FPoor b _!.“.F“‘f Well Location
Cutside Material r Deplh '!Hﬂ,l | Water Cuality Please pn:n.nl:le & map balow fallowing instructions on the back.
DEmeter | piasic, Gavanized, Steal)| S0t Mo Erom T [] Abandoned, other,
_F':ﬁ': E by spacily
\ - . i
2 | SAp-PVe /0 10 | JHD R
b Ko z - [[] other, specify
Water Details pietyfiti TN iNble _ELameter
Water found at Depth | Kind of Water: [ Frash :lUnlestad Dep1h ) Dmmaler
140~ V70" @) [ |Gas| [Iother, speciy Fm':— e =
Water found at Depth |Kind of Water: | |Frash [ |Untested O 73 3 A i
(mM) []Gas| ClOther, specify ] o2 i Ir* Lﬁ
Water found at Depth |Kind of Water: | |Fresh | | Untestad
(mf) [ Gas | [ |Other, specify

Well Contractor and Well Technician Information

Business Marme l)f Well Confracior Wil Ca-uuactur's IJnanne Nu

Davidson Well Veilling Limted b
Municipalit
| &\&Et}:\ AW

Business Address (Street Numher.fHama;l

Comments:

_"ﬂ \\}ﬂﬁ 5’}"“‘-_';. W . i
Province ol Postal Code Elusmess E-mall Addrass o

BN Wo &AM | intoAdavideendrilling com  |mmm e Winistry Use Only
Bu&TﬂlEpi’|‘ané-N-D_fma area coda) NdanE ufﬁmémﬁc-IML?ﬁl Mame, First Name} _______ Eamhn | | ) | | : Ausdit Mo, 1 [] 9 g 3 5
5190551119610 RERVIE GRR sshienes * '
Well Teimgws JWJP_G!J% re of Teslnician andfor Contractor| Date Submitted [ Yes Ll Dumplahed

I i 4

LEEE S e ' - -ﬁlw/m;, 2op gzl o k1o lo|f 1|20 || MAR 2 9 2010
OS06E (1212007) 4 Ministry’s Copy & Qusen's Printer far Onario, 2007
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the Envirenmert

Measurements recorded in: [ | Metric  [] Imperial

Well Tag No. (Fia 08 4720 Well Record
8 472 O A Regulation 203 Oniario Waler Resources Act

Page = of

=

Address of Well Location (Street Number/Name)

County/DistrictMunicipality
WELLINGTON
UTM Coordinates io?r'- Easting
NAD | &) 3

Marthin
569543 LB48308

Township Lot Concession
ERIN 24 B
[ City/Town/village Provines Postal Code
Ontario
Municipal Plan and Sublot Number | Cther

Overburden and Bedrock MaterialsiAbandonment Sealing Record (ses instuctions on the back of thiz form)

General Colour Mast Common Materia

BROWN SILTY SAND [‘LAY
BROWN GRAVEL SAND
GRAY CLAY & STONES

GRAY | LIMSTONE

Depth n—.'-"ff,
From

0 .rstL
8ft | 32ft
32ft| 50ft
50ft 68ft

Other Matarials General Description

Annular Space
Depth Set at (mid Type of Sealant Used

From Ta (Materal and Tyope)

0 51ft| BENTONITE SLURRY

Results of Well Yield Testing

Volume Placed | | After test of well visld, water was: Draw Down Recovery
(AT X Elear and sand fres Time | Water Level | Tirme | Vater Level

| Sthar, specify {rmin) (P (i

If pumping discontinued, give reasan: | Static| 137 f t

Lewvel
[
Fump intake set at (mdl) =
b . 2
ft _ | =
Pumnping rate (Limin # GPM) 3 | 3
Method of Constru::tlan Well Use g | Dg"ﬁ']"]'] £ |
_— PR —— - | |
| Diamond | Public [ commercia [ ] Not used . = : 4 ' | 4
[Er antional} [_|.Jetting [ municipal [ | Dewatering L-..r.-1r|..-:1 5 plmpﬁ g I [I9TE | 14Ft
1 Rotan (Reversa) Diriving , -| Test Hale ] Manitoring s + men = 5
[l Baring 1 Digging [] Coaling & Air Conditioning Final water level end of pumping [(mf 0 Ly 1 ; L
1| 22ft | 10 t
[ Air percussion 24t ..
| Other, specify Spacify 4 2 3 t T ;
] Cther, spex L peEcify i iowing give rake (i 7 GEM) 15 15 12f¢
! ra Construction Record - Casing | Status of Well a0 ' 24ft| o
T P Eps LU o
_||---_: de | OpenHole OR Matena Wl Depth (mA il Wailer Supply H:_-q;;'nrr}'_-"d:dtfu"np depth (m) !
Lhameter | [Gabvanzed, Fibre % Thickness [ 2t Wk 2 2
fermyir) Cancrete, Plastic, Stesl femdim Frarm To == Replacemant Vel J!' f t 25 25
] | Test Hale Recommended pump rate |
-~ e L Er e SCIMITE e mp rabe
6% steel 188 0O 51 f £ Racharge Wl fimin / GPM) 1 1y | 30 30 |
| | Dewatering Wil ERM, |
oo c = ) 0 0 |
6in open hole 51ft 6Bt | Csenvationandior | [\weil proguction [imin 7 GEM) 40 40 |
[ Monitoning Hale oy e
[] Aameration - 9 S o
(Comstruction) Lisintected 1 2 f
b ! ] e STt en L
| |- | Abandaned, X s | No By 2 * f = Bu
- | Imsufficient Supply =
Construction Record - Screen ] Abanderned, oot = e __Map of Well Location
Ot iche : :"_‘I Depth () Water Quality Flease provide a map below followang instructans on the back
Diameter eseorn | Slot Mao. 1 Ak el i i
e Plastic, Gs 1| zed, Stesl) | Fram To [] Abandoned, athe )ﬂ.
: | specify N
| | R ' i
; [] Cther, specify | R.{}E- n[bﬂ'[L
| | el 'I:? D
Water Details TR Hole Diameter : i
‘—“éul,Lli_l"Llﬂd at Depth| Kind of Water: [ ¥Fresh Unitested Depth (mid Diarmeter
)2 A ~ Fram Ta (e D
fileeer) Gas Other, specify ll!. ﬂ E f:. 11.\} f.}
| e ; ’
Water found at Depth |Kind of Water; Fresh Untestad | ] 21fg 8.75Hm
(i A Cther, zpecify L= £
(m/) [ ]Gas | [ ]Other, specity S1ft|68ft | 6in ol
Waber found at Depth | Kind of Water Frash Untasted ]
) Gas Other, specify

Well Cuntracmr and Well Te:,hnu:lan Information

Business Name of WWell Contractor

KEITH LANG WELL DRILLING INC

Wiell Contractor's Licence Ho

7154

Business .ﬁ-:'Jnr-'e.f..f. (Street Mumber/Nama) Mumnicipality Commaents:
251 Ef.lJCII\ ST GODERICH ONT
Flm‘nceﬂNT ~_ -‘." dr: Buginess E-rmail Address
y Well owner's | Date Package Delverad Ministry Use Only
Bus Telaphone No. (ne, amea coge) |Mame of Well Technician (Last Name, First WName) F-Ej:-?:!l‘mn e N:;' &y Y
| KEITH LANG eond 2119236
3 : : Diate Work Completed £ e
Well Technician's Licence No. | Sign: F Techpician andlor Contractor| Date Submitted [R¥es ”m.n -
T446 ey | No 2010 8 8 REY. 2 7 2010

0S0EE (2007112} B Quean's Prinder for Ortmng, 2000



Map: Well records | Ontario.ca Page 1 of 4

How can we help yo

contact us Francais
Popular +

Trending Now

Ontario Public Service careers

OSAP: Ontario Student Assistance Program
Government services

Outdoors Cards, Licences and Draws
Renew a licence plate sticker

Change the address on identification cards

Driving and Roads

Map: Well records

This map allows you to search and view well record information from reported wells in Ontario.

Full dataset is available in the Open Data catalogue.

Recommended for you

How to use a Ministry of the Environment map

Technical documentation: Metadata record

Go Back to Map

https://www.ontario.ca/environment-and-energy/map-well-records 9/6/2016



Map: Well records | Ontario.ca Page 2 of 4

Well ID

Well ID Number: 7179274
Well Audit Number: C16734
Well Tag Number: 4715238

This table contains information from the original well record and any subsequent updates.

Well Location
Address of Well Location
Township ERIN TOWNSHIP
Lot 024
Concession CON 07
County/District/Municipality WELLINGTON
City/Town/Village
Province ON
Postal Code n/a

NADS83 — Zone 17
UTM Coordinates Easting: 568876.00

Northing: 4848342.00
Municipal Plan and Sublot Number
Other

Overburden and Bedrock Materials Interval

Depth Depth

General Colour Most Common Material Other Materials General Description
From To

Annular Space/Abandonment Sealing Record

Depth Depth Type of Sealant Used Volume
From To (Material and Type) Placed

Method of Construction & Well Use

Method of Construction Well Use

Status of Well

Construction Record - Casing

Inside . Depth Depth
Diameter Open Hole or material From To

Construction Record - Screen

Outside . . Depth Depth
DiameterMaterlal From To

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6607

https://www.ontario.ca/environment-and-energy/map-well-records 9/6/2016



Map: Well records | Ontario.ca

Results of Well Yield Testing

After test of well yield, water was
If pumping discontinued, give reason
Pump intake set at

Pumping Rate

Duration of Pumping

Final water level

If flowing give rate
Recommended pump depth
Recommended pump rate

Well Production

Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level

SWL
1

wm A W

10

20
25
30
40
45
50
60

Water Details

Water Found at Depth Kind

Hole Diameter

Depth Depth

From To Diameter

Audit Number: C16734

Date Well Completed: January 31, 2012

Date Well Record Received by MOE: February 14, 2012

Updated: February 8, 2016
RateRate

Sharefacebook twitter Print
Tags

¢ Environment and energy,
 Drinking water,

https://www.ontario.ca/environment-and-energy/map-well-records

Recovery Time(min) Recovery Water level

[V N N VS N

15
20
25
30
40
45
50
60

Page 3 of 4

9/6/2016



Map: Well records | Ontario.ca

» Environment maps,
* Well water

Glen Murray
Minister of the Environment and Climate Change

Ministry of the Environment and Climate Change

Contact Us
Contact us by phone

Follow Us

Find us on Facebook

Follow us on Twitter BRGNSl
Follow us on YouTube
M
Follow us on Tumbl: DRI

Topics

 Arts and culture
* Business and economy
Driving and roads

Education and training
Environment and energy

Government

Health and wellness
Home and community
Jobs and employment

Law and safety
e Laws

Rural and north
Taxes and benefits

» Travel and recreation

ABOUT ONTARIO

Page 4 of 4

* privacy
* accessibility
« terms of use

© Queen's Printer for Ontario, 2012-16

https://www.ontario.ca/environment-and-energy/map-well-records

9/6/2016
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Measurements recorded in:

Address of Well Location (Street Numb,

e 'Tm\.m_)\nm

Ministry of
the Environment

ﬁjmperial

T Metrie

:g Name}

A121079

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

Well Record

Page

Regulation 803 Onfario Water Resources Act

-

Township

Czam

County.’stlncUMun\cmallty\) anleownNEliage Provinee {Postal Code
Lo\ naon Hllelo i Ontario ||
UTM Coordinales | Zone Uoe sy Northing Municipal Plan and Subiot@umber Other
wo 83108003 1103434T03% Do\ 55
Overburden:and Bedrock Materialszhandonmen{ Sealing Record (esinstrictions of the Basleof this form) 00 Do s P i i e ke i
General Colour Most Common Material Other Materials General Oescnpt;on Fmgep!h {Wm
Were GPeRADE
Dig eor Bor DT weenon Bed b s DS
i por BOTTON O F e T weldoy 16 (ASIRG USive
S B, 1DSTaw PITLEsSS NDAP® E’/ Sl SO TURC Pl
[ Ly " o ¥ o, . . k!
AU QURUAR SPhAce i m &pawzx LTE ISTau Pew et Co ¢
POl U4 1D ext STIRE Pr“}L\: upe’ O WG Vo w (Tl
5@&2@1 5 a.:{mg. ey, M?(riz Clhwisare Wi Ll ﬁ;{ﬂ::@m ______
s P B : s Restlts of Well Yield Testing S
Depth Set at {mAf) Type of Sea[ant Used Volume Placed Aﬂer ies! of we!i yleid water was: Draw Down Recovery
From To {Material and Type) {mea) {1 Clear and sand free Time | Water Level j Time | Water Level
{1 Other, specify {min} ) | {ming {rnfiy
PR : - 71| Stalic HP
\X/A ; i pumping discontinued, give reason. Leval l N b
| NS ) ;
; b Lt T 5
; Purmnp intake set at (m/f) 2 2
T — Pumping rate (#min / GPM} 3 3
[f} Cable Tool "} Diamond ™ public 1 commercial 1 Not used Siration o . 4 4
g’ﬁotaw {Conventional) [ Jetting 1 Domestic [ Municipal [ Dewatering § | = 0 oror @ pumpng - 5
Rotary {Reversa) [} Driving ] Livestock 1 Test Hole ™ Mowitoring 1} - hrs+ . min 5
] Boring {1 Digaing {1 irrigation {71 Coaling & Alr Conditioning Final water ievel end of pumping (mithi 4 o 10
{1 Air percussion {1 industrial
[ Other, spec#y o [l Other, specify if owing give rate (Vimin / GPM) 5 13
' 5 s Status of Well 20 20
D[nside Open Hole OR Material wall Dﬁplh (At} 1 water Supply Fecommended pump depth (mAdt}
fameler | {Galvanized, Fibreglass, Thickness
(emin) | Concrets, Plastic, Steet) | (omin) From To g ?g;)sa;;;{:e"! Wel 25 25
T N Recommanded pump rate
{r)'\ S"”i :”L - i% & ”V(Q i f ¢ {1 Recharge Wel min 7 GPM) 30 30
wh i = i 71 Dewatering Wel 0 40
" d i .
g S T - 1 %8 (; o ?:j {_] Observation andfor | \Wall production (Vimin / GPM)
“ Muonitoring Hole
{1 Alteration = 50 50
{Construction} Dssunfectad .
[} Abandoned, i L 60 60
T et - e T Insufficient SupplY | g Y T T e T e
: i constriiction Regord SScreen e 8 M1 apandoned, Poor ANy “Map'of Well Location i
Oulside . Depth {m/) Water Quality Please pmv;de amap he!ow foflowing instructions on lhe back.
piameter | ciocic Ghvanged, Stee)|  SONO | g " T [} Abandaned, olher,
fernvin) i i rom ° specify kr?)wéf ‘Q»r
\?. {73 othar, specify o R % & ...9‘
NGBy, O3
g,
i s e Water Detalls Lot U Hole Diameter o FH py 08-03‘ o%. 103 ! i Q*%V\L&%&
Water found at Depth [Kind of Water: | |Fresh [ }Untested Depth (mA) Diameler ' P
o o Fram To forndin}
{m/t) {1Gas! | |Olher, specn’y I —
Water found at Depth |Kind of Water: [Fresh T Untested et
{m/f) [_1Gas| [ 1Other, spemfy R oy - Tiwi] v
Water found at Depth |Kind of Water: §"_JFresh iUntesled ’4 !
(m/ff) T lGas| | 1Other, specify .. . 1)) ‘ “"LSF vE6
ZiWel:Contractor and Well Technielan Informationi: :
Buslness Name 0! We!l Caﬂtrac& Well Comracwr’s I.Jcenoe Nn
\J&\kﬂm\{( e Dpe T W0 a:P

Business Address (Stre

et Number/Ndme)

¢.0.5ox TSR

\Municipalily
G:V-g ™

Province

Onk

¢ Postal Code

NOBI

T e <Sm

Business E-mail Address

Bus. Telephene No. (inc. area code) Name~X We!l Techmman Last ‘Name, Fits Name)
SULAIRAIF000
Well Technician‘s Licence No. (5 Dale Submitted

Comments: g i i») Q,l ;i Wé?w L«LMNY&:

1wl P T 63 Dﬁ’éﬁp )

v

B1Uik

2 i oS g

= Ministry:Use Only

Well owner's | Date Package Detivered
information ! , .
k S H N
package 1A L0 8T
Date Work Completed
:Se Yes :
v 2w Rlo€ a9
3

Audit No.

M

'3151578

Y 50

QEOBE (2007/12)

© Quigen's PrintdF faf tin

Ministry’s Copy
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Ontario

Measurements recorded in:

Ministry of
the Environment

B Metric [ imperial

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

A 15423%  Rbcadon

Well Record

Regulation 903 Ontario Water Resourcee Act

Page S of g

‘Well Owner's Information

First Name

Last Name'/ Orgamzatlon

Nefé\ e UQo:\e %

Consdh

E- manly Address

v L Neshle vacdet

7 well Constructed
by Well Owner

L

Mailing Address (Street Number/ ame) Municipality Province Postal (?ode Telephone No. (inc. area code) |
aed, ewk OO M lhblhas 16 FEIa
Well Location - T
Address of Well Location (Street Number/Name Townshtp Lot Concession
IS &%&Sﬁc‘:«m %wwa@\ Towp o ERAN - M
County/District/Mhunicipaiity Cxty/Town/Vrllage rovmce. 0s \
e\ WG e \\g\ou (‘33}\ Ontario Q | CB
UTM Coordinates Zone Easting Northing Municipal Plan and Sublot Number Other
NAD| 813

Overburden and Bedrock Materials/Abandonment Sealing Record (ses instructions on the back of this form)

General Colour

Most Common Material

Other Materials

GereratBeseription  Aing,

Depth (m/A?)
From To

el B |

FROM

TO

oxdl 2

Beihorothe

O

3.0

Qoo ite

O

3.60

53

clean

Pz yoe

A7
i5

375 S

Cléen  Peustor

shednd \ewel

3.5

= \evel

3.0 m

EQ&* Sl

Notdia ax

No 0k Wi aes

S0

HEYRR3T

oy %
SER77

-]

{BHEB3H0

©pS

. o _ AnnularSpace - Resiilts of Well Yield Testing
Depth Set at (m/) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (M) [T Clear and sand free Time | Water Level | Time | Water Level
(L] Other, specify (mip){ - (mf) - (min) | (mAY
- - ; : Static
- - If pumping discontinued, give reason:
: . Level
comsytuckel Dy otines ) 1
' Focadlow
Pump intake set at (m/ft)
2 2
e e Pumping rate (Vmin / GPM 3 3
Method of Construction , Well Use ping (Vmin 4
[[J cable Tool [ biarmond 1 public ] Commercial ] Not used B o ) 4 4
[ Rotary (Conventional) - [] Jetting (] Domestic ] Municipal [ Dewatering | | ~|raton of pumping : 5
[] Rotary (Reverse) [] Driving [ Livestack [] Test Hole [J Monitoring -] | = hrs +. . . min 5
[JBoring [[] Digging [T irrigation [T Cooling & Air Conditioning Final water level end of pumping (/) 10 10
[ Air percussion ) [T industrial
oM . ~clon
L] Other, specify loN | Doter, speciy Aoo If flowing give rate (Vmin / GPM) 15 15
L ' Construction Record - Casing = | Status of Well 20 20
D!nsidtte (%p?n HoledO[BbMatlerial ThWau Depth (mAt) ] water Supply Recommended pump depth (m/1)
iameter alvanized, Fibreglass, ickness
(cmiin) Concrete; Plastic, gteel) (cm/in) From To g ?sgi:;:ent Well 25 25
Recommended pump rate
g(:.«m p -\:}C’ [} Recharge Well (Vmin / GPM) pump 30 30
(] Dewatering Well 40
L Observation andior | [\Well production (#min 7 GPM) 40
- p Monitoring Hole 50 50
(0& Q“:\" ¢ 'JQ'\‘@Q( ‘0 \/ (—ﬂ ",M S O /(A\Cwoat:z?r?:retion) Disinfected?
7
7 Abandoned, [lves [INo 60 80

Insufficient Supply
[_] Abandened, Poor
Water Quality
[[] Abandoned, other,

specify

. Construction Record - Screen

BNV B —— 2CTe . .

Dt Material Soine | DRt (m

(cmfin) (Plastic, Galvanized, Steel) ot No. From To
corsreudeal oy OVeecs

[] Other, specify

et (g e

Water found' at Depth

_ Water Details

Hole Diameter

35M

Kmd of Water: [ |Fresh DUntested Diameter
/i
(m/f) []Gas| [[]Other, specify From To femin)
Nater found at Depth |Kind of Water: [ |Fresh [ |Untested
(m/t) [|Gas | [_]Other, specify
Nater found at Depth |Kind of Water: [_|Fresh [ |Untested C@i\ﬁl’%*ﬂ‘ by
(mM) [JGas| [ ]Other, specify @H\f@,&

!usmess Name of Weil Contractor

oo Weder URI Sotuices

_Well Contractor and Well Technician Information ,
Wel| Contractor’s Licence No.

Wl

1|#

Map of Well Location

o TEm
XKP ATm& Yym

Please provrde a map below following instructions on the back.

Z

c_;‘;x\ wow

Trofe
Qe

lusiness Address (Street Number/Name)

746l Mowo Cw&;\t ¢

Mu@z’\ &\\M

Comments:

‘rovince Postal Code

Yodk L19)wi6

v[7

Business E-mail Address

Ondaniaseder el €02 linebucor

Well owner's

us.Telephone No. (inc. area code)

SRIGH 2GR 5]

Name o,s Well Technician

(Last Naxpe

UoaUashens

First Name)

Ken

information
package
delivered

Date Package Delivered

/ell Technician's Licence No.

312 e ||

Signature of

nician and/or Contractor|

sl

Date Submitted

AoiMleshd

[} Yes
@ No

Date Work Completed

D

40N gR

506E (2007/12)

© Queen'’s Printer for Ontario, 2007

Ministry’'s Copy

Ministry Use Only
Audit No:

2159873
05 201




) s £ Well Tag No. (Place Sticker and/or Print Below) Well Record
L~ Ontario o / . .
the Environment Regulation 903 Ontario Water Resources Act

n
Measurements recorded in: %etnc 1 Imperual fU / H' Q’b&v 'U\’\MW\+ Page___l_"_ of ___[___

‘Well Owner’s Information

| E-mail Address | [] well Constructed

Last Name / Organlz tion

First Name ! :
0)& vy (Qvadq g M’éﬁ@wa%’cw < by Well Owner
Municipality | Province Postal Code Telephone No. (inc. area code) |

m@“ﬁﬁﬁ“ﬁfﬁ?”ﬁ, | Caelph oV HEAA.Si9 7639163

Well Location

Address of Well Location (Street Number/Name) o — Township , L Lot s Concession
15 olakion, G Sefteore Towa o Gin s
County/District/Municipality City/Town/Village Province Postal Code’ ;
elling tor Hull s by Ontario | Mohi| Zlo
UTM Coordinates | Zone Eastmg Northmg | Municipal Plan and SuBfot Number Other
NAD | 8|3 ay e
Overburden and Bedrock Matetials/Abandonment Sealing Record (see insiructions on the back of this form).
General Colour Most Common Material Other Materials General Description . mr?\emh T)o
4l 17 (5
. R p
kéé\\om\‘ e (5 3105

slene Al.os 4345
'hendenite 2315 [ 3645

if flowing give rate (#min / GPM)

N af -
bea slon 2645 3118
1 . : =y
hestoni € .18 | 35 60
st i 35.60 | 3845
T
. . . Annular Space . . Resuits of Well Yield Testing
Depth Set at (m/ft) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (m*/ff) [[] Clear and sand frée Time| Water Level | Time | Water Level
[ Other, specify (min)| ) |(min)| (/)
Static -
_Y[r' 48 Uf) ‘7 )[ / If pumping discontinued, give reason: Level é o /&
ConSmictes Yy OThED J ] ;
Ck)tlf'\ O!W(J&
Pump intake set at (m/ft)
2 2
= Pumping rate (/min / GPM, 3 3
_ Method of Construction ... _ WellUse ; ping rate (Vmin 4
D Cable Tool [£] Diamond ] Public ] Commercial 7] Not used Suratoror . 4 4
[ Rotary (Conventional)- [Z] Jetting ] Domestic ] Municipal [ Dewatering | | - uraton of pumping
[ Rotary (Reverse) [] Driving ] Livestock [] Test Hole ] Monitoring | | oo hrs+ o min 5 5
[ Boring ["] Digging [T trrigation [[] Cooling & Air Conditioning Final water level end of pumping (mA) 10 10
O air percussion Q j [ industrial [/
[ Other, specify QLXIN oive [ Other, specify ﬂ{m%r Vil r— - 1571 15

_ Construction Record - Casin . L Status of Well

—— 20 20
DInS!d? Open Holé OR Material wall Depth (m/ft) 1 water Supply Recommended pump depth (m/ft)
iameter | (Galvanized, Fibreglass, Thickness
(Kmin) Concrete, Plastic, Steel) (cmvin) From To g ?:Sptl?;:;:ent Well 25 25
Recommended rat
J@ =4 ¢)i€e( [] Recharge Well (I/min/GPM)e pump rate 30 30
7
= [] Dewatering Well 40
[ Observation and/or | '\well production (Vimin 7 GPM) 40
Monitoring Hole
[ Atteration - 7 50 50
(Construction) Disinfected?
[] Abandoned, [1Yes [No 60 60
- o e 4 Insufficient Supply - -
0 _ Construction Record-Screen. =~ [] Abandoned, Poor , Map of Well Location
Outside Wisterial Depth (m/f) Water Quality Please provide a map below following instructions on the back.
Diameter (Plastic, Galvanized, Steel) Slot No. [¥] Abandoned, other
(cmfin) i ' From To ) : ;
fpemfy .
: « 0L ¢ .
C(-?A ‘» 9 ive — WSt
Cong , Ia»; otles 0 omed peciy Slafi

- _Water Details . ' Hole Diameter
Water found at Depth |Kind of Water: [_|Fresh [_|Untested Depth (m/ft) Diameter
(m/ft) | ]Gas | [_]Other, specify From - 1o (Cmifr)
Water found at Depth Kind of Water: [ |Fresh [ |Untested Cty/ﬁlﬁ; M éf g,é[ﬁ{
(m/) []Gas| [JOther, specify !
Water found at Depth |Kind of Water: | |Fresh [_|Untested

Teafa lﬁ& v on%

(m/ft) [ 1Gas | [_]Other, specify ‘xé TN S
Well Contractor and Well Techniclan Information ' e
Business Name of Well Contractor Well Contractor's Licence No.
Ondtiio_Luoler~ (2] Seruices Hie 1/ 1]
Business Address (Street Number/Name) Municipality Comments: ]
25 Hel Meo CE‘A}K QV( ﬂ{ﬁ@ﬁf\ (el ?i+ v“(’rr\mébf ‘37 Owneis
Province Postal Code Business E-mail Address

Ministry Use Only
Audit No.

2159872

JUN 05 201

(f)ﬂ/ LE(JI IM é) VD oy 401 O 77 /8./\ Z,/@/ 7, A{)//m# & Well owner's | Date Package Delivefed

Bus.Telephone No. (inc. area code) |Name of Well Technician (Last Name, First Name) g’;ﬁﬂgggm . ) 5 > ! l .

SIAAMRY 2T Usolesten Kep e Wk oot
Well Technician's Ligence No. |Signature Techgcuan and/or Contractor|Date Submitted ] Yes -
A Ael) Hlols|p ]| = |dlol 4 el

0508E (2007/12)  © Queen's Printer for Ontario, 2007 Mlmstry s Copy
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Basin | 2 4“ J__ | .
County or District . ] ellington
Con. . 7th Lot 22

Casing and Screen Record

... Township, Village, Town or City. ..

Date completed . ...

-9th
(day

€SS..

Pumping Test

Inside diameter of casing.......... Sinch

SO £t :

Total length of casing
nil
nil.

Type of screen
Length of screen
Depth to top of screen.. .. . nil

Diameter of finished hole © inch

Static level ... .. 25 £t .

Test-pumping rate 10 - G.PM
Pumping level. . 50 £t

Duration of test pumping .. 1l hr

Water clear or cloudy at end of test clear
Recommended pumping rate 10 G.PM.

with pump setting of. o0 feet below ground surface

Water Record

Well Log
Depth(s) at Kind of water
Overburden and Bedrock Record F}'gm ’%‘to which water(s) (%Il}esﬁ, ;‘allt\(f,l
: : found sulphur)
Top soil 0 1 69—Ft P
fine brown sand 1 az v iresh
gravel QA 35
fine sand ac 40
. oY &
” A0 [~a)
e of 3 [(wiw)
rock med. brown 50 69
total depth - 69 ft,.
For what purpose (s} is the water to be used? //{/ v Location of Well
domestic ________ | \L/ In diagram below show distances of well é
hillsi road and lot line. Indicate north by ar V{f
Is well on upland, in valley, or on hillside? 1l S% _m_eoﬂ LT 33 K
- P /
Drilling or Boring Firm . T ‘/(\.(;E”);/ Lar 2z
J e
Graham Well. Drllllng ........................ ' se,
Address 119 Renfield St. Guelph. .. . ||.. >
Sp
Licence Number 1156 e, >¢§
K_“.
Name of Driller or Borer. ~ Robert. Graham . ... ... "&t
Address . 210 Waverley Dr. Guelph Onte
Date Aug...l3th. d968
. ™~
. J L Graham per . " e /0
(Slgnatme of Licensed Drilling or Boring Contractor) qﬁ&},
| 7 15M-60-4138 \&
5
£55.5%

/€ CcoPY




gL

Ui,
|5 |r
Elev. [D|R | /348,

%aoslljrrlltyl—ozrlﬁ?stlrlct'l—‘wdgton ...................................

Con..........

#7

creen Kecor

! $ N
, I I ——}——'FILe Ontario Water Resources Commission Act

WATER WELL RECORD

....Date completed .. ...

15th

(day

Inside diameter of casing
Total length of casing -
nil
nil

Depth to top of screen nil
onil

Type of screen
Length of screen

Diameter of finished hole

Static level ... .. 10 ft ..............................................................

Test-pumping rate 10 : G.PM.

Pumping level. .. . . 4Oft ................................................
1% hours

Duration of test pumping.

Water clear or cloudy at end of test . vlear T

10

Recommended pumping rate

60

with pump setting of .. =™

G.PM,

feet below ground surface

Well Log Water Record
Overburden and Bedrock Record F }'gm ;1.:50 “ﬂlifcl)}flsvgt)erz}ts) I%ggs}?,f ;Az];lltt;,l
) ; found sulphur)
fine brown sand 0 28 130° fresh
gravel brown 28 34
fine sand , gray clay 34 52
light brown rock 52 97
dark brown rock a7 116
dark gray rock 116 130
total =130 ft.
No gy

Vi

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

domestic - cotiages(summer)
upland

Is well on upland, in valley, or on hillside?

Graham Well Drilling

119 Renfield St.
elph Ont ................................................................

(Signature of Licensed Drilling or Borlng Contractor)

Form 7 15M-60-4138

OWRC COPY

Location of Well i

In diagram below show distance?of well from
road and lot line. Indicate north

,$”<<€‘

L heT 23 “o <
Lo 20— [ *95”"” SIS 7%
IV b
4 -
|

08 mp o

quod A+t

Spp
//V?c

UN5.5%
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"*ﬂl'e Ontario Water Resources Commission Act

5"“’%'?*"3@‘5 WATER WELL RECORD 2.

Basin |# 2
C?)Sulgty 1stxl“1ct AANGCTon . ... . i ,Vﬂ-}aZ:,sTow/fe%Gity.. /L//KLS

D‘g_ A R

Inside diameter of casing
Total length of casing . ... 2.8 :
Type of screen .

Length of screen

Depth to top of screen..... .
Diameter of finished hole
S 0
with pump setting of & €7 feet below ground surface
Well Log Water Record
Depth t Kind of wat
Overburden and Bedrock Record F ;‘gm %;0 whfclil WSQer?s) (il’I;es}(; :;?t;r
. ‘ found sulphur)
GAAVEL * SAanp o 65~ 21 CRES It
Brew AIMES70 pri= Gs” /30 r
For what purpose(s) is the water tobe used? . .. ... ... ... . . . Location of Well
........................... DOM/«\S'?'/C OSSR In diagram below show distances of well from
road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside?. 0 ,0 AAA/D ............ ‘
Drilling or Boring Firm ... ...
........................ LARCo. LRRI~&/NG ...
Address.... ... . /L//AAS&U/PG/V ................................
e AR
Licence Number / 96'5/ ..............................................................

""""""" (Signature foylg?zz"%Zt)

Form 7 15M-60-4138

OWRC cCOPY
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The Ontario Water Resources Commission Act

24 1 | | WATER WELL RECORD

County or District  MAD L ALLsS AN T OA Township, Village, Town or City.......... EIN
e -
Con............. 72 Iot ... .. lé‘ ..................... Date completed. ......... o S 4‘? RIA, . /G668
(day onth year)
Owner.. /7 Dﬁfl?éﬂf.s ............... ATD Address. ... H//ISbWK(- .................................................
(print in block letters)
Casing and Screen Record Pumping Test
PP
Inside diameter of casing .. . .. ’/ ......... - Static level ... 7 -f-___?" ...................................................
Total length of casing. . . Test-pumping rate .. . z 5 i . G.P M,
. A
Type of screen Pumping level. .. ... 327 =
Length of screen ... Duration of test pumping. ... /. -’44, ...................................

2
Depth to top of screen Water clear or cloudy at end of test (LE R

Diameter of finished hole . .. Recommended pumping rate. /.9, . GPM.

—
with pump setting of . . e 5 feet below ground surface

Well Log Water Record
Depth(s) at Kind of wat
Overburden and Bedrock Record Fg;)m };0 wh?cph waster(s) (Frzes}?, ;‘:lit;,r
’ ) found sulphur)
CLPY -HKocks grmce. LAYERsS | O 70 ool <
LiCr7 BKREY L/ﬁg%u[:_&ﬂ AAYERS 70 ?A'/ F/’:‘b
A Ro v n AIMHESTON & Fef |t 5
For what purpose(s) is the water to be used?. .. HU «sE Location of Well
DRomMESTIC In diagram below show distances of well from ,
) road and lot line. Indicate north by arrow.
Is well on upland, in valley, or on hillside?. . e /7 bkRPRO /
1
Drilling or Boring Firm A 22 €0 DR IkA AN &
M sberc . R.AR. =1 ... ,
1‘73—’
Address . ... OO P OO U R PR RO SRRV R
0. 0
.................................................................................................................... A & oo
Licence Number. "278/7 ........................................................
Name of Driller or Borer. TH OCMMAS. PI\'D’UL .............

Addiess . fA5O ARG R AR T/ roT 23

Form 7 15M-60-4138

OWRC COPY ©85.538




The Ontario Water Resources Commnssnon Act

WATER WELL RECORD

?J/Ag//g A‘)

. . 6 7 0 3 Z MUNICIP. CON.
Water mdfiagement in Ontario | pRINT ONLY IN SPACES PROVIDED E 6 1 ’ o0 ch£ ~N IO 71
2. CHECK [X| CORRECT BOX WHERE APPLICABLE T2 e Ta (| — T er
COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE 7"]CON., BLOCK, TRACT, SURVEY, ETC. LoT 2527

CUF LA /)G 7or

7/

22

DATE COMPLETED

48-53

RC. BASIN CODE

LO_MO_L 42

IIIIIIIIJIIIII}

A7

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEe INSTRUCTIONS)

GENERAL COLOUR MoST DEPTH — FEET
COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To
=
=
&own/ CLagy (4/97 At 5/04//;5 o /R

S f?ﬂ/{)ﬁ"’@ﬂﬁu T

/2

Gy | CAAY CAAY YBovioizrs

/6

Brrowrs | BB, ¢ 4

Go

4, L IE S 7 orAns

GRES

X2

/.5't?aw~ A JPA/ES 7T/ E

L3S

REY L irE S70me

/G2

[N

L~ A
. ; | .
31] )/ laarddastrd || laard \1/lag | \aoeddostns | | o gddad |\ | lamsistarsl | || psti L] LY
,
bzziﬁzb‘t |1|1‘x|r||fLH||||l|IIHHJHHIMHIHH|II|J||1|1lllwlgiL_J
12 14 1S 32 43 54 65 75 80
‘ SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 [ LENGTH 39-40
mwmn RECORD /I'|[STICASING & OPEN HOLE RECORD| | Z[EEd
-
WAT] OUND INSIDE WALL DEPTH — FEET ':
w ;4 INCHES FEET)
%ET KIND OF WATER \\\M MATERIAL THickwess | o o WWWQ'& — ] e
10 T3 1 s INCHES 'y OF SCREEN
7/ 70 RESH 3 [ SULPHUR mﬂ‘ P?T‘EE = 56| | o
4 FEET
% O saLTY 3 MINERAL 74( ] GALVANIZED N 105‘ 0 ﬁ% _
19 -
| OIFRESH 3 (J SULPHUR + I CONCReTE | [[61] PLUGGING & SEALING RECORD
CLIsALTY ¢ O MINERAL ~LLOPER Howe 670667 PTH SET AT — FEET
1 v 19 20-23 -
3573 7a TP sTEEL X MATERIAL AND TYPE (CEMENT GROUT,
'OFREsH 3 [ SULPHUR 9}7‘ 207 GALVANIZED é 7 FROM o LEAD PACKER, ETC.)
2[0saLTY 4 [ MINERAL 3] SONCRETE 10-13 1417
25-28 29 -
'O FRESH 3 [ SULPHUR _1 2‘:-245;‘%\:”'EN ROLE 26 U/Zf?o 21 22-25
2[7sALTY 4[] MINERAL 1 []'sTEEL 18 g
3633 34|34 2[] GALVANIZED
") FRESH 3 [] SULPHUR 3] CONCRETE 26-29 30-33|[80
2[JSALTY 4[] MINERAL 4[] OPEN HOLE

=~

LOCATION OF WELL

PUMPING TEST METHOD 10| PUMPING RATE 11-14| DURATION OF PUMPING
-
5- 15-16 17-18
U] pump %men Oﬂ/ om. 03~ pots 4 D e
75
WATER LEVEL 1
-l—-/ STATIC END OF WATER LEVELS DURING -R UMPING
w LEVEL PUMPING 2 ] RECOVERY
w 19-21 22-24] 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
— 26-2. BN =34 37
030 030 36
o FEET FEET veer| DI 0reer|] O30 seer o3 azn
z IF FLOWING, 38-41| PUMP INTAKE SET AT WATER AT END OF TEST
GIVE RATE L
o AR 2] cLouby
a. GPM. FEET LE
E RECOMMENDED PUMP TYPE RECOMMENDED 43-45{ RECOMMENDED 46-49
- PUMP — PUMPIN
2 IZ! sHALLow  [1 DEep smlqud o FEET mejﬂ/o GPM.
__030./ _._ GPM_/FT. SPECIFIC_CAPACITY

>

LOT LINE.

IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
INDICATE NORTH BY ARROW.

54
FINAL MATER SUPPLY 5 [J ABANDONED, INSUFFICIENT SUPPLY
STATUS [J OBSERVATION WELL 6 [] ABANDONED, POOR QUALITY
300 TEST HOLE 7 [ UNFINISHED
OF WELL 4 C] RECHARGE WELL
5
55-56
l[Kaoussnc 5[] COMMERCIAL
: [0 sTock 6 ] MUNICIPAL
WATER 3 (] IRRIGATION 70 puBLIC SUPPLY
USE ()/ 4[] INDUSTRIAL 8] COOLING OR AIR CONDITIONING
[J OTHER 9 O not useD
57,
1[J cABLE TOOL 6 [J BORING
METHOD 2 TARY (CONVENTIONAL) 7 [] DIAMOND
OF ROTARY (REVERSE) 8 [J JETTING
4
DRILLING [J ROTARY (AIR) 9 [7 DRIVING
5 [J AIR PERCUSSION

ol
as

DRILLERS REMARKS:

OWRC éOPY

AME OF WELL CONTRACTOR LICENCE NUMBER baTa 58| CONTRACTOR 59-82| DATE R 1V 63-68 | 80
. JRDeDd  ORILAINC 3ys3 |35/ 53/¢ | 160370
— DDRESS o DATE OF INSPECTION ) [NSPECTPR
Q| Hillsbwre /e/é#/ wl )<,/ /70 A
¢ [NAME OF DRILLER OR BORER LICENCE NUMBER =) [REMARKS:
—
z ARG = 23 ]
o snsmm? ‘{)F CONTRACTOR SUBMISSION DATE 17/ E (
v 2 i o oav 4 wo R wiT1D|O S N ;
7~
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The Ontario Water Resources Commission Act

"/ MUNICIP. ‘

Water management in Onfario | pRINT ONLY IN SPACES PROVIDED E l 6 7 0 3 5 ‘ 3 ! C 240 3 |
2. cHECK )X CORRECT BOX WHERE APPLICABLE — 27 23 |

|

|

|

COUNTY OR DISTRICT TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE - CON BLOCK TRACT, SURVEY ETC 25-27

WECCVGETon) LR % 02 2.

DATE COMPLETED 48-53
-
LS ECRG N /?/P / w7 wlR
ELEVATION T BASIN 1] m v
- NI N R R BRI
5 6 30 3 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENERAL COLOUR MOST DEPTH — FEET
COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To

Browrs CLas i o /¥
GrEy | CLAF CADN ¥ Focks /P |5=
Sew0y Cppire % & F
GrREy \ClL oy 6P 92
BPownry| L 17975 Fom k= PP /¥y
Ry | L 1/ ES ronde /<2|/63T
LRowns | L jmesr, /6 S| /2p
oy L sng 55 >ohus /2y | /P

- ‘ MMJMMJMMMJMMLJWL{W@:M,@M /]
’ QLALANST 1&/%42/@111“1i||f[1||’|l|||iilf REEEEENE RN LLJIHHIlIILBFJ

10 14 15 54

SIZE(S) OF QPENING 31-33 | DIAMETER 34-38 | LENGTH 39-40
{ WATER RECORD '-?:Asms & OPEN HOLE RECORD| | Z &S, L
WATER ND INSID! ANALL DEPTH — FEET FEET|
\—ﬂ’{iﬁ‘f KIND OF WATER ( DIAM, MATERIAL THICKNESS w
CHES INCHES FROM T0 o
U
v

wi
MATERIAL AND/ DEPTH 7O TOP 3134780
OF SCREEN
2 4 b FEET
O sacty J MINERAL 207 CALVANIZED '2 OS b 0

| AREEE Oeresn 20 suienun O i5 o O087 PLUGGING & SEALING RECORD | |

-,@ SALTY 4 ] MINERAL

(g 7/:13 1MESH 3 suLeHur ] '/f/'"’[j’gTEEL 12 g%:

17-18 19 20-23 DEPTH SET AT — FEET
Tt 3 e s | O STEEL /9 MATERIAL AND TYPE | (CEMENE eRouT,
O FRESH [J SULPHUR ﬁ 27 GALVANIZED FROM TO , ETC.
20 saLTY 4 [J MINERAL 67 3] CONCRETE 7 To-13] TA17
25-28 29 m,d
! D FRESH % D SULPHUR 4-25) 2 “EN HOLE 26 27-30 8-2 22-2%5
2] SALTY 4[] MINERAL 1[] sTEEL 18- )
3533 34|59 2] GALVANIZED
V'JFRESH 3 [ SULPHUR 3] CONCRETE 26-29 30-33|{ 80
2[JsALTY 4[] MINERAL 4] OPEN HOLE
~
PUNPING TEST METHOD 10{ pUMPING RATE 11-14] DURATION OF PUMPING
e s LOCATION OF WELL
1 puMP ZéBAILER dd/ l erm| =L HOURS _nad MINS.
. > - IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
— STATIC WATER vEL WATER LEVELS DURING 1 BPUMPING LOT LINE. INDICATE NORTH BY ARROW.
w LEVEL PUMPING 2 ] RECOVERY
w 19-21 - 22-24] 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES
— 6)5"’ - 3G:28 -39-31 ~ 2-34 —~—_p 3537
2 055 05§04 SN 5%
0 FEET FEET FEET FEET FEET
4 IF FLOWING, 38-41]PUMP INTAKE SET AT WATER AT END OF TEST 42
GIVE RATE 6/
- 1 2
o - FEET CLEAR O cLovoy
s RECOMMENDED PUMP TYPE RECOMMENDED 43-A5{ RECOMMENDED 46-49
PUMP PUMPIN *
2 0O sHALLow éf{:zsp SETTING 0? 0 FEET | RATE jd/{) GPM. 1§6'/
53 : - 149,
_ﬁﬁé_z_O___ GPM./FT. SPECIFIC CAPACITY % 20
e
FINAL T WATER SUPPLY 5[ ABANDONED, INSUFFICIENT SUPPLY A
STATUS 2[7 OBSERVATION WELL 6 [J ABANDONED, POOR QUALITY ?_q L
) 33 TEST HOLE 7 [J UNFINISHED ‘ "(‘ .
OF WELL 4 [0 RECHARGE WELL /% /'/'
4
55-56 [
1 ﬂ'{)ouesnc 5[] COMMERCIAL v/
WATER 2 [J sTock 61 MUNICIPAL
3 [ IRRIGATION 70 puBLIC SUPPLY M
USE 0/ 4 ] INDUSTRIAL 8[J COOLING OR AIR CONDITIONING } //l
O oTHer 9 [0 NoT usED V
7 LT |l Lot -
‘%@ABLE TooL 6 (1 BORING
METHOD ROTARY (CONVENTIONAL) 7 3 pDIAMOND &3 2 s
OF H "3 [0 ROTARY (REVERSE) 8 [J JETTING
4
DRILLING . B ROTARY (AIR) 9 (] DRIVING
AIR PERCUSSION DRILLERS REMARKS:
NAME OF WELL CON‘I’RK‘#}ON LICENCE NUMBER > DATA 58| CONTRACTOR 59-62( DATE RECEIVED 63-68] 80
ac 75‘( > SOURCE o 6 0 3 7@
ol A apco DR/« WG |S73I3 |2 33/¢ | 1
#= [ADDRESS ‘. o DATE OF INSPECTION INSPECTOR
v ' 24 14/ 7 S
< AAr1ed s 43(/49(:/-/ w : % N
¢ {NAME OF DRILLER OR BO LICENCE NUMBER =D [REMARKS:
h P
w
z _BAG THERX | |4
4
[} SIGNATU OF C(SNTRACTO SUBMISSION DATE i R
byt - /e- M 2306
% : DAY_Q_MOA_L_YR. O ;a

3,

OWRC %PY




The Ontario Water Resources Commission Act

WATER WELL RECORD

Water management in Ontario | pRINT ONLY IN SPACES PROVIDED

2. CHECK

CORRECT BOX WHERE APPLICABLE

Pt
1 2

[_6703704%{@”“’“2’ 00.3

CON

ml) NI N

20 F///E

(oy,

22 23 24

COUNTY OR DISTRICT

wedllington

TOWNSHIP, BOROUGH, CITY, TOWN, VILLAGE

Erin:Twsp.

(Roman i.ake)

7 (ﬂm_s_gyy ETC

LoT 25-27

orncliffe Pk.Br. Apt 815

DATE COMPLETED

0
lﬁ_\mm

28200 ™

ELEVATION

L1 34.0) kéj

BASIN CODE

11|{H|||1

DAG_ 5_____.

lJ!III‘}

47

COMMON MATERIAL

OG OF OVERBU RDFN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)
"7MOST 5—é?‘;l o0 ,?7’" > XL “""“"’ DEPT T
H — F
GENERAL COLOUR F THER MATERIALS cf GENERAL DrRIPTION 7 £

FROM TO

top soil

0 1

fine

dand

1l |28

brown sand & clay gravel 28 | 40
brown Clay stones 40 | 52
1t brown rock 52 | 80
dk brown rock B9 115
dk grey rock 115 128

total depth - 128 ft

aot! lo2 |\ | loozd 08 1 | | | ldaddléasiasti/) \0asiddosir | | lasstdad | ] bresidad || ]

L

lllll'llfiliil]llllll\J“JIHIM’IJIIIIHI'!‘I]LIIIIIIIIIIILJJIHIII|I|L_J
32 43 4 65 75 80
SIZE(S) OF OPENING 31-33 | DIAMETER 34-38 [ LENGTH 39-40
7 ) WATER RECORD [STIGASING & OPEN HOLE RECORD Z i)
| wasef Founo KIND OF WATER L |__nstDe WALL DEPTH — FEET w INCHES FEET
AT ~ FEET DIAM. MATERIAL THICKNESS FROM T0 ¢ [MATERIAL AND TYPE DEPTH TO TOP 41-44] 80
009 3 T3 INCHES . INCHES OF SCREEN
S JKFresn 3 O supHur =1 - O
r 1 TEEL 12 1316 | g ceer
2 3
3 20 sALTY [J MINERAL 7 NALVANIZED 188 0 52
X20%® " 1Ormesn sosuemor | P4 |30 concrere * ‘ PLUGGING & SEALING RECORD
- 2[]SALTY 4 [] MINERAL 4[] OPEN HOLE e
- X EPTH -
2ozl 2 177181 O sTEEL * 2oz D MATERIAL AND TYPE  (CEMENT oROUT,
O Frest 3 [JSULPHUR 2] GALVANIZED FROM T0 . ETC)
2{0saLTy 4 [] MINERAL 3] CONCRETE O/Qg/ 10-13 1217
-28 9 d
22 OFresH 3 O suLPHUR® JOPEN HOLE -
2[]SALTY 4[] MINERAL 242511 [ STEEL 26 27- 18-21 22-25
2 [ 3ALVANIZED
30-33
1JFRESH 3 [] SULF‘HUR34 5 3 [] CONCRETE 26-29] 30-33}] 80|
2 sALTY 4 [] MINERAL 4[] OPEN HOLE
PUMPING TEST METHCOD 10| PUMPING RATE 11-14| DURATION OF PUMPING
(} LOCATION OF WELL
1 pump Zk{AILER 0010 GPM.| - 0 l_uouns _O_QNHNS,
= e —— T O pomeine IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD ”0 '?T
- STATIC T o WATER LEVELS DURING IN LOT LINE. jINDICATE NORTH BY ARROW. A
" LEVEL PUMPING 2 [] RECOVERY %
(V7] 19-2¢ 22-24 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUTES \\
— 26-28 29-3t 3z- 35-37 Q
o 0 12 FERT 0 32 FEET FEET FEET FEET FEET
IF FLOWING, 38-41{PUMP INTAKE SET AT WATER AT END OF TEST 42 .
Z | Give RATE N //’( s
a — regr] 'O CLEAR 200 cLoupy 6,'/
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o —— UMP]NG IN DIAGRAM BELOW SHOW DISTANCES OF WELL FROM ROAD AND
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3 [ TEST HOLE 7 [J UNFINISHED
OF WELL 4[] RECHARGE WELL
55-!
s MOMESTIC 5 [1 COMMERCIAL
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( )/ Y74, LOCATION OF WELLm
15-16 1718
4 10 pume 2 xBAILER /() orm 7 HOURS MinS
STATIC WATER LeveL ATER LEvELe DomInG T FunrinG IN DIAGRAM BELOW Sﬁeﬁj“ OF JWELT
LEVEL PUMPING 2°0 Recovery LOT LINE INDICATE NOBS HROW]
= T
w 19-21 22-2&] 15 MINUTES 30 MINUTES as MINUTES MINUTES
w ﬂs— 05’ 28 _31 32-34 ﬁ 37 )
H & eEAVCEAL i)
) FEET EET ET FEET £ET 5‘ /
2 I(;FWFELC;:V:’:G 38-41; PUMP INTAKE SET AT WATER AT END OF TEST - / /,A
o o
s SPM. reer| 1 CLEAR 2 [ cLoupy
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APPENDIX D:
BOREHOLE LOGS



M BluePlan

ENGINEERING

MONITORING WELL ID: MW-01

PAGE 1 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

DATE COMPLETED _2016-09-21

CONTRACTOR _Aardvark Drilling Inc.

LOGGED BY _M.Long

METHOD Hollow Stem Auger

WELL CONSTRUCTION _2"@ PVC Screen

NOTES _Southeast portion of Site. Bears Well Tag A201634.

z |l & |
> [y 8)
lE 8 i% % §§u3J ASPTNVALUEAE(D
o § ws > 95% % o MATERIAL DESCRIPTION WELL DIAGRAM
LIQJ w a>s Q mO> | 20406080 [~
) >z S} oz O
w % I&J ~
(m) (ft)| (m)
- o F |
_: i T ~=Protective Stickup
0[O0 ; 0.00 Ground Surface 442.84 Casing
- [ 7] R [OL to ML - Topsoil] soft, medium brown Native Soil Backfill
r 0.30 _ gILT, some sand, some gravel, organics, 442.54
o T \cobbles, drytomoist. /
- 442 [CL to ML - Silt] firm to very stiff, light to
T medium brown SILT, some sand, some
r SS 60 5-7-9-16 clay, some gravel (subangular), moist
T4 N 1 (16)
Te I 1V ss 4-6-10-19
20 2 [ 1001 " (16)
I8 L ] SS | 400 15-9-50/0.03 S>A -@ 2.30 m pocket of yellow-brown SAND
C 3 : (medium to coarse, equant, subangular)
41 440
10
- | i ss 5 3.9-12-14 -@ 3.05 m becomes very stiff
C 4 (21)
T12 | o
C Riser Pipe
4 Bentonite Annular
- - - SS 8-12-14-22
C 14 5 | 8017 (26) Seal
- 6 (1) 5 [CL to CH - Upper Till] stiff to very stiff,
- L i g medium brown (with reddish mottling) SILT,
-18 some clay to clayey, some sand, trace
I SS 7-8-16-22 gravel, moist to wet, occasional light to
I 7 | 100 (24) ~ dark grey clasts (may be dolostone)
r -@ 5.35 m samples exhibit discing and
6 [
120 4 = heavy overconsolidation
_: 8 100 (18-50/0.13 >>4 lea0 4344
S N [SW-SM or GW-GM - Sand and Gravel]
22 436 N O very dense, light brown SAND and
T d GRAVEL, some silt, moist, appears
C D q well-graded, gravel is subrounded and
T24 L . o[ \e sand is subrounded to subangular.
B OD
T 71X ss|100|55-50/0.05 >>K OS
8 26 9 "00" Fine Sand
—: L - OD C Filter Pack
T28F A oLy
| g
Slla

(Continued Next Page)




M 3| ueplan MONITORING WELL IDP:AQIIE\IZV;)(P2

ENGINEERING

CLIENT _Thomasfield Homes Limited PROJECT NAME _Hillsburgh Hydrogeological Study
PROJECT NUMBER 116103 PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario
w R
& S | > oy o
= E F B 2B LeernvauedZ o
o < | Y €15 | 9541 EXe) MATERIAL DESCRIPTION WELL DIAGRAM
a8 w as | Q ZO> | 20406080 |2~
-} =z O oz o
w % E ~
(m) (f)| (m)
C N pan
30 clel¥dets 43369 | —
T o 1 19-25-35- B 04 %% [CH - Lower Till] hard light brownish-grey —
C SS 100 50 LB (with red and dark grey mottling) SILT, s Water Level
+32 F 4 10 (60) clayey, some sand, some gravel — (2016-09-26):
— 990 (subangular to subrounded), moist, heavily 435 g4 j— 433.38 masl
0r | | overconsolidated. =
- -@ 9.9 m soil cuttings coming up very soft —
[34 and saturated —
cCo ] = 010 Slotted PVC
— Screen
I 432 26-24-31- -@ 10.65 m becomes dark grey f—
36 SS 1400 | 43 =
- 11 -
I L (55) —
ke =
12 [ =
c40 [ =
I 21-32-36- —
o S DA S L T —
C (68) —]

-Suspected to be approximately 3 m below
water table
Borehole Terminated at 12.80 m.




M BluePlan

ENGINEERING

MONITORING WELL ID: MW-02

PAGE 1 OF 1

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

DATE COMPLETED _2016-09-19

CONTRACTOR _Aardvark Drilling Inc.

LOGGED BY _M.Long

METHOD Hollow Stem Auger

WELL CONSTRUCTION _2"@ PVC Screen

NOTES _Southwest portion of Site. Well dry at times of observation.

z | & R
xr | > w )
IE 8 i% % 5%3 ASPTNVALUEAE(D
o § ws > 95% % o MATERIAL DESCRIPTION WELL DIAGRAM
ol W as | 9 mO> | 20406080 |~
) >z S} oz O
w % I&J ~
(m) (f)] (m)
: | _ H
B B N —=Protective Stickup
0[O0 440 0.00 Ground Surface 440.07] ‘ ‘ Casing
440 T - .
- RO [OL to ML - Topsoil] soft, medium brown Native Soil Backfill
r 1w, SILT, sandy, some clay, some gravel,
s 2 r — f\ L organics, dry to moist.
T lo.82 439.25
T 1\/| ss 3-2-1-4 [ML to CL - Silt] soft to stiff, reddish brown
T4 1 42 (3) SILT, and SAND to sandy, trace to some
T F - clay, some cobbles, red oxidized
- inclusions, moist, occasional sand pockets.
) 6 [ T SZS 68 3-3(-85)_1 3 Riser Pipe
< 438
- Bentonite Annular
- Seal
T2 b AV ss || 3610
- 3 (16)
f10 [ ]
T 4V ss 3-8-6-9
- 4 100 (14)
S P
4 - -@ 3.8 m becomes very stiff
— 436 SS 8-11-15-19
14 5 |10 (26) o
I -@ 4.25 m pocket of sand (coarse to TSy Fine Sand
C B N S5 medium), saturated/wet.
+16 5 100 24-50 -@ 4.6 m becomes hard —
Fwel 5.40 43467 | —
— SS | 100 | 27-50- 5> 4 [CL - Upper Till] hard, grey and light brown, —
CF A Y 50/0.11 SILT, some sand, some clay, trace gravel, —
6 moist, heavily overconsolidated. —
=120 | 434 —
—= 010 Slotted PVC
- SS 100 27-45- —] Screen
- L _ 8 50/0.13 —
- 22 =
T2 |+ - ;
T 1/ss 25-40-
g [26 9 190 50013

-Suspected 3 m below water table
Borehole Terminated at 8.03 m.




M BluePlan

ENGINEERING

MONITORING WELL ID: MW-03

PAGE 1 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

DATE COMPLETED _2016-09-20

CONTRACTOR _Aardvark Drilling Inc.

LOGGED BY _M.Long

METHOD Hollow Stem Auger

WELL CONSTRUCTION _2"@ PVC Screen

NOTES _Northwest portion of Site.

z | & R
xr | > w )

IE 8 i% % 5%3 ASPTNVALUEAE(D
o <>( ws > 95% % o MATERIAL DESCRIPTION WELL DIAGRAM
ol W as | 9 mO> | 20406080 |~

) >z S} oz O

w % I&J ~

(m) (f)] (m)

_: -2

—= | 446

_: ~=Protective Stickup
0o [ ] 0.00 Ground Surface 44546 ‘ ‘ Casing
L SRR [OL to ML - Topsoil] soft, medium brown Native Soil Backiil
r - b 1w, SILT, sandy, some clay, some gravel,
T2 . foep  Orgamics.drytomoist 44486
T [ML - Silt] soft to stiff, reddish brown SILT,

C ss 2.1-2-4 sandy, trace clay, trace gravel (subangular

4 T - 1 100 3) to subrounded), moist, rootlets present to
T— 0.9m

r 444
Te SS | 100 | 2423

20 70 2 ©)
I8 [ ]

C | i SSS 100 5-1 ZA%?_24 Riser Pipe
_:10 c©c 44246 Bentonite Annular
T 18-17-33- [CL - Upper Till] firm to very stiff, medium Seal

- 442 SS 100 23 brown (with reddish mottling) SILT, some

r 12 4 (50) sand some clay, moist.

ab

- SS 100 5-16-17-17

mCR I PN (33)

116 SﬁS 100 9-16;1%;5-20 440.56

L L (41) [ML - Upper Till] stiff to hard, light brown
- SILT, sandy, some gravel, some clay,

18 | 440 16.42.32 occasional dolostone clast
T S5 | 8 29

- L _ 74 ~«—"00" Fine Sand

(74) .
6 [ 20 Filter Pack
o 1Y 88400 1 4'14%'31 - 43008 | —
r 8 (49) [GM-ML - Sand and Gravel] very dense —
22 - b light brown (with variegated pink and grey) —
T SAND (fine to medium), gravelly, some silt, j—
- L - moist. —
T 24 =
B 438 g—
+ 60 43786 —]
C : [CL to CH - Lower Till] very stiff to hard |
g (26 | o SgS 100 226%8'1414' >> A4S medium greyish brown SILT, clayey, some —
B : gravel, some sand, moist, heavily —

C L o overconsolidated. g
408 = 010 Slotted PVC

<€ - Screen

(Continued Next Page)




M BluePlan

ENGINEERING

MONITORING WELL ID: MW-03

PAGE 2 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

o | =
o S | > oy o
= El ol | 5| 323 deernvaedLo
o < |42 | 5| 95% %) MATERIAL DESCRIPTION WELL DIAGRAM
a | 25 | 0| 30> | 2040608 |-
-} =z O oz o
w % E ~
(m) (ft)| (m)
- % 4 [CL to CH - Lower Till] very stiff to hard f—
[30 1 957 medium greyish brown SILT, clayey, some —
T+ SS 18-41- : / gravel, some sand, moist, heavily = Water Level
- 436 10 | 190 | 50/0.11 >4 overconsolidated. (continued) = %%1.(23(-)021;25):
32 —
10F 7 =
[34r A —
o0 23-25-46- ‘
36 3 100| " 50 %
I [ (71) 994

\ -@ 11.2 m large red shale-like clast

-Greater than 3 m into heavily
overconsolidated clay till
Borehole Terminated at 11.25 m.




M BluePlan
ENGINEERING
CLIENT _Thomasfield Homes Limited PROJECT NAME _Hillsburgh Hydrogeological Study
PROJECT NUMBER 116103 PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario
DATE COMPLETED 2016-09-20 CONTRACTOR _ Aardvark Drilling Inc.
LOGGED BY M.Long METHOD Hollow Stem Auger
WELL CONSTRUCTION 2"9 PVC Screen NOTES Northeast portion of Site.
L N
z o N —~
> &)
lE 8 i% % §§u3J ASPTNVALUEAE(D
o § ws > 95% % le) MATERIAL DESCRIPTION WELL DIAGRAM
LIQJ w a>s Q mO> | 20406080 [~
) >z S} oz O
w % I&J ~
(m) (ft)| (m) ;
____2 L 4
_: i ] ~=Protective Stickup
0 [0 | 446 |l 0.00 Ground Surface 446.00 Casing
N NI [OL to ML - Topsoil] soft, medium brown Native Soil Backfil
r Sl e SILT, sandy, some clay, some gravel,
T2 [ ] | oo Organics drytomoist 4540
+ L | [CL - Silt] very soft to soft, medium brown
C ss 100 1-2-2.3 SILT, some clay, some sand, moist
T4 L 1 “4)
To [ Y| 55| 40] 1356
2L 444 2 (8)
I8 L 4
B SS 1-2-1-3
F i | 3 100 3)
10 30 __ 4429
4+ L i 13-12-15- M Ok [GM - Upper Till] dense, medium brown
- SS | 77 35 0 (with reddish mottling) GRAVEL, silty,
oL N 4 (27) D some sand, some clay, occasional large
— Slig dolostone clast.
4ar 442 SS | 100 |50-50/0.10 >>4 By
=14 S 3 Riser Pipe
— d
T - - S Do
C SS 33 168-50/0.00 >>‘QO Bentonite Annular
116 | - 6 Slig Seal
- J8§
T i ] 5% _ _ _ _ _ _ __ _ ___ __ _ _ _ _ _ _ 44065
18 sS 8-30-50- ; \ \ \ 5.55 [SM to ML] very stiff to hard, medium 440.45
T T . 49 >> 48N brown, SILT, sandy, trace clay, wet,
L 7 50/0.06 o h
6 € 440 OC} non-plastic
—1 20 o b [GP - Sand and Gravel] very dense,
- SS | 33 QO medium to light brown GRAVEL and
- L . 8 o\ SAND, trace silt, dry to moist, coarse grains
L 5D are subrounded to subangular.
22 o b
Il S Yory
- ey
I L _ o‘:bi
_: | O@o
N SS | 60 [33-50/0.10 A5 D
8120|438 L9 QG
C o3
B o‘:bi
T28[ Yol
- o@o

(Continued Next Page)



M BluePlan

ENGINEERING

MONITORING WELL ID: MW-04

PAGE 2 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

z | & R
o | »x | = m )
= E | od |G| 252 Leernvaedifo
[ <>): u g S 9 % z EXe) MATERIAL DESCRIPTION WELL DIAGRAM
a w TS | 0| 30> | 2040608 |5~
-} =z O oz o
w % E ~
(m) (f)] (m)
= N [GP - Sand and Gravel] very dense,
30 B medium to light brown GRAVEL and
+ B N SS | 83 [57-50/0.03 >§>AQ> D. SAND, trace silt, dry to moist, coarse grains S
C 10 : are subrounded to subangular. (continued) ' =—"00" Fine Sand
1 - - Filter Pack
32
10 [0 436 ;
34| =
I L i ss 26-31-35- -@ 10.65 m becomes saturated/wet ;Ek
—36 11 50 36 Water Level
L f— 2016-09-26):
4 - . (66) T S135.05 masl)
- 38 — . \010 Slotted PVC
___ | . —] Screen
r % _ ______ _ _______ _ _ _ 4319 —
12 - 40 434 [CL to CH - Lower Till] hard, medium =
— greyish-brown SILT, clayey, some gravel, —]
iy n i SS 15-27-43- some sand, moist, heavily —
L 12 100 50/0.06 overconsolidated. —

-Suspected 1.5 m below water table
Borehole Terminated at 12.71 m.




M

BluePlan

ENGINEERING

MONITORING WELL ID: MW-05

PAGE 1 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER

116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

DATE COMPLETED _2016-09-22
LOGGED BY _M.Long

CONTRACTOR _Aardvark Drilling Inc.

METHOD Hollow Stem Auger

WELL CONSTRUCTION _2"@ PVC Screen

NOTES West-central portion of Site.

] =
z o ° —
e) e | > nuw O]
T O
= = Eg 5| 2B3 ASPTNVALUEAZF ©
o § b= > 95% %0 MATERIAL DESCRIPTION WELL DIAGRAM
LIQJ w a>s Q mO> | 20406080 [~
1 Sz &] oz ®
w % I&J ~
(m) (f)] (m)
=2
_: ~=Protective Stickup
0o . 0.00 Ground Surface 442.74 Casing
IR . .
- RO [OL to ML - Topsoil] soft, medium brown Native Soil Backfill
I 0.30 _ gL T, sandy, some clay, some gravel, _442.44 alive Sotl Backlt
T2 \organics, drytomoist.
O [[442 [ML to CL - Silt] firm to very stiff, medium
T reddish-brown SILT and SAND to some
C SS 50 4-7-5-7 sand, some gravel to no gravel, trace to
T4 r N 1 (12) some clay, moist, some organics,
C non-plastic to slightly plastic.
Te SS | 100 | 8365
2 t _ 2 (9) -@ 1.8 m pocket of sand (fine to medium)
I8 r .
- SS 8-13-16-20
- 440 3 100 (29)
10
—_ B 7] 17-17-23-
n SS|100| 28
12 A (40)
4 | E - - 12-17-23-
C 4 SS100| = 22
— (40)
Fie P4/ ss 9-14-24-26
- 100
- 6 (38)
_: L Riser Pipe
lS Bentonite Annular
£ u 1 SS 100 8-15-26-27 Seal
- 7 (41)
6_: 20 I~
- 13-17-25- 6.25 . . . 436.49
+ F  4Y| ss e [CH to CL - Upper Till] very stiff, brownish
L ) 100 32
- 99 (42) red SILT and CLAY, some sand, trace
e 436 gravel, moist (below plastic limit).
_—_4 I T
T SS | 100 |18-50/0.10 >4
g (26| | 9 7es 43479
B [CL - Upper Till] hard, greyish-brown SILT,
C some clay, some sand, some gravel, moist
T28 B N (below plastic limit).
= 434 %

(Continued Next Page)




M BluePlan

ENGINEERING

MONITORING WELL ID: MW-05

PAGE 2 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

z | & R
T O | r% | & ou 2
e = m% w %za ASPTNVALUEAZ O
S 1> > “o< (e} MATERIAL DESCRIPTION WELL DIAGRAM
a | 25 | 0| 30> | 2040608 |-
-} =z O oz o
w % % ~
(m) (ft)| (m)
- [CL - Upper Till] hard, greyish-brown SILT,
30 [ some clay, some sand, some gravel, moist
T SS | 100 |47-50/0.08 (below plastic limit). (continued)
r 10
32
o 4
34t
- | 432 o 43209
_T SS ) 100 ) 60/0.05 [SM - Sand and Silt] very dense, medium N
[ 36 11 brown SAND, some silt, some gravel to ol 1 =00 Fine Sand
T L 4 gravelly, moist to wet. ) | Filter Pack
ss L =
C e L Water Level
oF | e
40 e —] 430.88 mas|
+ |~ ss|]100] 70/0.10 A -@ 12.2 m becomes wet/saturated =
- 12 —
C 4o [ 430 —
- : 010 Slotted PVC
- E Screen
Faa =
- 18-36-32- -@ 13.75 m becomes grey, more silt than ;
Wrde - 1)1 35 00| 49 sand =
C (68) —

-Suspected 2 m below water table
Borehole Terminated at 14.30 m.




M BluePlan

ENGINEERING

MONITORING WELL ID: MW-06

PAGE 1 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER _ 116103

PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario

DATE COMPLETED _2016-09-22

CONTRACTOR _Aardvark Drilling Inc.

LOGGED BY _M.Long

METHOD Hollow Stem Auger

WELL CONSTRUCTION _2"@ PVC Screen

NOTES _Central portion of Site.

z | & R
> [y 8)
lE 8 i% % §§u3J ASPTNVALUEAE(D
a § w g 8 95 <>): ‘% S MATERIAL DESCRIPTION WELL DIAGRAM
o o 20 40 60 80
o wis2|o| ®oz 5
w < '&J ~
%)
(m) (ft)] (m)
____2 L ]
I 444
- ~=Protective Stickup
oro | | ; 0.00 Ground Surface 443.62 Casing
L R [Topsoil] soft, medium brown SILT, clayey, Native Soil Backiil
r e some sand, some gravel, cobbles, moist
T2 [ .. Joeo  (belowplasticlimit). 4430
+ [ML to CL - Silt] soft, reddish brown, SILT,
C B N ss 2.3.5-4 sandy to some sand, trace clay to clayey,
-4 1 100 ®) moist, layered in coarser [ML] and finer
T r - [CL] beds.
L 442
6 SS 3-4-7-10
20 2 [ 1001 " (19
I8 L 4
B SS 5-6-7-10
E 3 [100] 713
10
- B 7] S4S 100 65(3175)1 0
12 |.440
- &0 43982
4 [CH - Upper Till] very stiff to hard, medium
C 14 B N SSS 100 8_16(;:-’,26?_19 brown (with orange mqttling and dark Riser Pipe
— reddish brown) to greyish brown, SILT,
T - - clayey to some clay, some sand, some
L gravel, moist (below plastic limit), _
416 L dV| SS | gp | 9-19-34- occasional dolostone clasts. genfomte Annutar
C 6 50/0.11 -@ 4.75 m pocket of sand, some gravel ea
i B N (subrounded to rounded particles), moist
C18 | 438 S7S 100 | 12-50/0.08
6Ll
- -@ 6.1 m becomes heavily
- L - SBS 100 120:38133? overconsolidated
22 -@ 6.55 m becomes dark grey
To24 | _
£ 436
C SS | 100 (33-50/0.08
g [26 9
T8 7

(Continued Next Page)




M

BluePlan

ENGINEERING

MONITORING WELL ID: MW-06

PAGE 2 OF 2

CLIENT Thomasfield Homes Limited

PROJECT NAME _Hillsburgh Hydrogeological Study

PROJECT NUMBER 116103 PROJECT LOCATION Part of Lot 23, Concession 7, Town of Erin, Ontario
w X
- & S | > oy o
= E | LB |G| 253 T
o < ws > O05< 25 MATERIAL DESCRIPTION WELL DIAGRAM
L = ) o no> é -
a w ]
-} =z O oz o
w % E ~
(m) (f)] (m
[ 30 v_ 434
T B 28-30-50- [SM - Sand and Silt] very dense, medium S
- SS | 100| 48 brown (with reddish mottiing) SAND, silty, || 400" Fine Sand
T132 434 10 (80) trace to no clay, moist to wet (saturated). Filter Pack
or | =
34 =
I B 21-47-44- -@ 10.65 m becomes wet/saturated — '(';"822'_53_“;&);
36 ?13 100 48 —] 432.95 masl
I L (91) —
C — 010 Slotted PVC
C = S
__38 432 E creen
2 | —
40 =
F | 22-18-33- —
n S5 |100| " 36 =
- (51) =

-Suspected 2 m below water table
Borehole Terminated at 12.80 m.




APPENDIX E:
RESPONSES FROM DOOR-TO-DOOR WELL SURVEY



( M BIU an PEOPLE | ENGINEERING | ENVIRONMENTS

ENGINEERING

September 19, 2016

Our File: 116103

Re: Proposed Residential Subdivision
Hillsburgh, ON
Private Water Supply Well Inventory

Dear Owner/Occupant:

On behalf of Thomasfield Homes Ltd., we are requesting you complete the attached survey regarding your private
water supply. This information is being requested in order to support the approvals process for a residential
development that is proposed for a property south of Hillsburgh, ON (Part of Lot 7, Concession 23).

Information obtained from this local survey is requested to ensure that the proposed use of on-site sewage systems
(i.e. septic tanks and tile beds) will not influence the water quality in the neighboring wells. We ask that you please
complete the enclosed form to the best of your ability and return it to GM BluePlan using the self-addressed and
postage paid envelope enclosed.

We would appreciate if the form was completed and returned by September 30, 2016. If you have any questions
regarding the water supply well inventory please contact Matthew Long at GM BluePlan, 519-824-8150
(extension 1274). You can also email matt.long@gmblueplan.ca.

Personal information collected through this process will only be used by GM BluePlan for the purposes noted above,
including submission to the Ministry of the Environment and Climate Change (MOECC). We will not collect, use, or
disclose your personal information without your consent. By providing us with your personal information for the
purposes listed above, you consent to our collection, use, and disclosure of the information for those purposes only.
You may refuse or withdraw your consent at any time by contacting the undersigned.

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | EXETER | HAMILTON | GTA

650 WOODLAWN RD. W., BLOCK C, UNIT 2, GUELPH ON N1K 1B8 P: 519-824-8150 F: 519-824-8089 WWW.GMBLUEPLAN.CA
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EHGIHEERING

OUR FILE:116103
Your cooperation and time are greatly appreciated.

Yours truly,
GM BLUEPLAN ENGINEERING LIMITED

Per:

Matt Long, M.Eng., P.Eng.

GUELPH | OWEN SOUND | LISTOWEL | KITCHENER | EXETER | HAMILTON | GTA



WELL INFORMATION REQUEST FORM

STEP 1 - GENERAL INFORMATION

Name of Owner:
Name of Occupant:
Phone Number of Ow
Lot/Concession: L0723 , CoNCesS/onN 7
Fire Number (if applicable): 2354

MAILING ADDRESS: PROPERTY ADDRESS:
Q354 WELLINGTON RD - 3.
RRH¥( HILLSBURGH SAMeE
ONT ND B (2D

E-mail address:

STEP 2 — WELL CONSTRUCTION DETAILS

Please provide as much of the following information as possible regarding the well(s) on your
property. If you have more than one well, please indicate information as pertains to each well:

Date Constructed: APR. J9 /8

Contractor: FOY LANG DRiILLING -

Type of Well (please check): Drilled [ZI/ Dug []

Original Well Depth: _ 235 ree7”

Well Diameter: 4 INcH

Type of well/source of water (please check): Bedrock B/Overburden ]
Name of past property owner(s): Il
Well usage: Domestic Irrigation [ ] Livestock [ | Other:
MOE Well Number:

1. Have you ever had any water supply quantity or water quality issues in the past? If so please
describe: (frequency, duration, appearance, odour, taste, etc.)

LO7TSE OF (WATER — SOMETIMES ODOUR [F ANDT (ULLD FOR A WHILE

2. Do you have a copy of the well record provided by the drilling contractor: YES@/NO ]
(if possible, please provide a copy of the well record)



3. Do you have a water treatment system? If so, please describe:

N O

STEP 3 -
Please provide the name and signature of the person who completed this form below:

(Name — Please print) (Signature)

PLEASE RETURN THE FORM TO GM BLUEPLAN IN THE ENCLOSED SELF-
ADDRESSED POSTAGE-PAID ENVELOPE, FAX TO 519-824-8089 OR VIA EMAIL TO
matt.long@gmblueplan.ca



WELL INFORMATION REQUEST FORM

STEP 1 - GENERAL INFORMATION

Name of Owner:
Name of Occup
Phone Number o .
Lot/Concession: __ L0722 Lo 7

Fire Number (if applicable): 7357
MAILING ADDRESS: == PROPERTY ADDRESS:
2185 2
Hillshog f  Dalr SAame
NOR(zp
E-mail address: M AD WER e ggn pa)"ft'o o £

STEP 2 - WELL CONSTRUCTION DETAILS

Please provide as much of the following information as possible regarding the well(s) on your
property. If you have more than one well, please indicate information as pertains to each well:

Date Constructed: ﬁ va vs 1 /980

Contractor: S'/V‘ g’w

Type of Well (please check): Drilled [ ] Dug [+~

Original Well Depth: Q' JeeT

Well Diameter: =1 feer

Type of well/source of water (please check): Bedrock [ ] Overburden [&}”
Name of past property owner(s):
Well usage: Domestic fiA” Irrigation [ ] Livestock [ 1 Other:
MOE Well Number:

1. Have you ever had any water supply quantity or water quality issues in the past? If so please
describe: (fr%q}ency, duration, appearance, odour, taste, etc.)

2. Do you have a copy of the well record provided by the drilling contractor: YES[_] NO []
(if possible, please provide a copy of the well record)

MoT APPricahle



3. Do you have a water treatment system? If so, please describe:

170

STEP 3 -

Please provide the name and signature of the person who completed this form below:

PLEASE RETURN THE FORM TO GM BLUEPLAN IN THE ENCLOSED SELF-
ADDRESSED POSTAGE-PAID ENVELOPE, FAX TO 519-824-8089 OR VIA EMAIL TO
matt.long@gmblueplan.ca



RECEIVED

2016
M ineering WELL INFORMATION REQUEST FORM

STEP 1 — GENERAL INFORMATION

Name of Owner:
Name of Occupant:
Phone Number of O
Lot/Concession: ot 23 Copcassor 7
Fire Number (if applicable): _ Z 34

MAILING ADDRESS: PROPERTY ADDRESS:
D 3L er (ELN G o Ay 27
A AT L ALsBerCH
N TAaAR 0 MNOBIzo

E-mail address:

STEP 2 — WELL CONSTRUCTION DETAILS

Please provide as much of the following information as possible regarding the well(s) on your
property. If you have more than one well, please indicate information as pertains to each well:

Date Constructed:

Contractor:

Type of Well (please check): Drilled‘gl Dug [ ]
Original Well Depth:
Well Diameter:
Name of past property owner(s):

Well usage: Domestic ¥€] Irrigation [ ] Livestock [ ] Other:
MOE Well Number:

1. Have you ever had any water supply quantity or water quality issues in the past? If so please
describe; (frequency, duration, appearance, odour, taste, etc.)

J

2. Do you have a copy of the well record provided by the drilling contractor: YES[ ] NO E
(if possible, please provide a copy of the well record)



3. Do you have a water treatment system? If so, please describe:

/)

7

STEP 3 -

Please provide the name and signature of the person who completed this form below:

PLEASE RETURN THE FORM TO GM BLUEPLAN IN THE ENCLOSED SELF-
ADDRESSED POSTAGE-PAID ENVELOPE, FAX TO 519-824-8089 OR VIA EMAIL TO
matt.long@gmblueplan.ca



WELL INFORMATION REQUEST FORM

STEP 1 - GENERAL INFORMATION

Name of Owner:

Name of Occupant:

Phone Number of O
Lot/Concession: _L.o ¥ Q3 Cene 3
Fire Number (if applicable): _ Ao 3

MAILING ADDRESS: PROPERTY ADDRESS:

RR) , 931 We/\\\vtq‘\'ow Ao S vwp
Mo Jond
N B 170

E-mail address: C\\“\C\V\ -iDUCP@ Wwme . Coimy
J O

STEP 2 - WELL CONSTRUCTION DETAILS

Please provide as much of the following information as possible regarding the well(s) on your
property. If you have more than one well, please indicate information as pertains to each well:

Date Constructed: TM.\\,, 488

Contractor: LA_V\% el Brillivg Lx

Type of Well (please check): Drilled[X] Dug[]

Original Well Depth: oy CL

Well Diameter: S« .

Type of well/source of water (please check): Bedrock [ | Overburden[ | 94Q Yoot LWVLG%‘\‘DKQ
Name of past property owner(s):

Well usage: Domestic Irrigation [] Livestock ] Other: AMEM%_EZ%%.L\D
MOE Well Number:

1. Have you ever had any water supply quantity or water quality issues in the past? If so please
describe: (frequency, duration, appearance, odour, taste, etc.)

o

2. Do you have a copy of the well record provided by the drilling contractor: YESM No []
(if possible, please provide a copy of the well record)

3



3. Do you have a water treatment system? If so, please describe:

STEP 3 -

Please provide the name and signature of the person who completed this form below:

PLEASE RETURN THE FORM TO GM BLUEPLAN IN THE ENCLOSED SELF-
ADDRESSED POSTAGE-PAID ENVELOPE, FAX TO 519-824-8089 OR VIA EMAIL TO
matt.long@gmblueplan.ca



APPENDIX F:
CERTIFICATE OF ANALYSIS OF GROUNDWATER SAMPLES



I\/Ia)()(am

A Bureau Verllas Group Company

Attention:Matt Long

GM BluePlan Engineering Limited

650 Woodlawn Rd W
Block C, Unit 2
Guelph, ON

N1K 1B8

Your Project #: 116103

Your C.0.C. #: 576723-01-01

Report Date: 2016/10/04
Report #: R4189649
Version: 1 - Final

CERTIFICATE OF ANALYSIS
MAXXAM JOB #: B6K7932
Received: 2016/09/27, 16:00
Sample Matrix: Water
# Samples Received: 5
Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Alkalinity 4 N/A 2016/09/29 CAM SOP-00448 SM 22 2320B m
Alkalinity 1 N/A 2016/09/30 CAM SOP-00448 SM 22 2320B m
Carbonate, Bicarbonate and Hydroxide 5 N/A 2016/09/30 CAM SOP-00102 APHA 4500-CO2 D
Chloride by Automated Colourimetry 1 N/A 2016/09/29 CAM SOP-00463 EPA325.2 m
Chloride by Automated Colourimetry 4 N/A 2016/09/30 CAM SOP-00463 EPA325.2 m
Conductivity 4 N/A 2016/09/29 CAM SOP-00414 SM 22 2510 m
Conductivity 1 N/A 2016/09/30 CAM SOP-00414 SM 22 2510 m
Dissolved Organic Carbon (DOC) (1) 5 N/A 2016/09/28 CAM SOP-00446 SM 225310B m
Hardness (calculated as CaCO3) 5 N/A 2016/09/29 CAM SOP SM 2340 B
00102/00408/00447
Dissolved Metals by ICPMS 4 N/A 2016/09/29 CAM SOP-00447 EPA 6020B m
Dissolved Metals by ICPMS 1 N/A 2016/10/04 CAM SOP-00447 EPA 6020B m
lon Balance (% Difference) 5 N/A 2016/09/30
Anion and Cation Sum 5 N/A 2016/09/30
Total Ammonia-N 5 N/A 2016/09/30 CAM SOP-00441 EPA GS 1-2522-90 m
Nitrate (NO3) and Nitrite (NO2) in Water (2) 5 N/A 2016/09/30 CAM SOP-00440 SM 22 4500-NO3I1/NO2B
pH 4 N/A 2016/09/29 CAM SOP-00413 SM 4500H+ B m
pH 1 N/A 2016/09/30 CAM SOP-00413 SM 4500H+ B m
Orthophosphate 1 N/A 2016/09/29 CAM SOP-00461 EPA 365.1m
Orthophosphate 4 N/A 2016/09/30 CAM SOP-00461 EPA 365.1m
Sat. pH and Langelier Index (@ 20C) 5 N/A 2016/09/30
Sat. pH and Langelier Index (@ 4C) 5 N/A 2016/09/30
Sulphate by Automated Colourimetry 1 N/A 2016/09/29 CAM SOP-00464 EPA375.4m
Sulphate by Automated Colourimetry 4 N/A 2016/09/30 CAM SOP-00464 EPA375.4m
Total Dissolved Solids (TDS calc) 5 N/A 2016/09/30

Remarks:

Maxxam Analytics has performed all analytical testing herein in accordance with ISO 17025 and the Protocol for Analytical Methods Used in the
Assessment of Properties under Part XV.1 of the Environmental Protection Act. All methodologies comply with this document and are validated for use in
the laboratory. The methods and techniques employed in this analysis conform to the performance criteria (detection limits, accuracy and precision) as

Page 1 of 15

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Your Project #: 116103
Your C.O.C. #: 576723-01-01

Attention:Matt Long

GM BluePlan Engineering Limited
650 Woodlawn Rd W

Block C, Unit 2

Guelph, ON

N1K 1B8

Report Date: 2016/10/04
Report #: R4189649
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B6K7932
Received: 2016/09/27, 16:00
outlined in the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental Protection Act.

Maxxam Analytics is accredited for all specific parameters as required by Ontario Regulation 153/04. Maxxam Analytics is limited in liability to the actual
cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three
weeks from receipt of data or as per contract.

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) Dissolved Organic Carbon (DOC) present in the sample should be considered as non-purgeable DOC.
(2) Values for calculated parameters may not appear to add up due to rounding of raw data and significant figures.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Ashton Gibson, Project Manager

Email: AGibson@maxxam.ca

Phone# (905) 817-5700

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
Page 2 of 15

Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932 GM BluePlan Engineering Limited
Report Date: 2016/10/04 Client Project #: 116103
Sampler Initials: MRL

RCAP - COMPREHENSIVE (WATER)

Maxxam ID DDM152 DDM153 DDM154
2016/09/26

e i 1508
COC Number 576723-01-01 576723-01-01 576723-01-01

UNITS MW-01 |QCBatch| MW-03 RDL |QCBatch| MW-04 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 6.66 4677843 5.20 N/A | 4677843 6.19 N/A | 4677843
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 130 4677849 180 1.0 | 4677849 220 1.0 | 4678864
Calculated TDS mg/L 360 4677788 290 1.0 | 4677788 350 1.0 | 4677788
Carb. Alkalinity (calc. as CaCO3) mg/L 1.1 4677849 1.7 1.0 | 4677849 21 1.0 | 4678864
Cation Sum me/L 5.15 4677843 4.95 N/A | 4677843 6.10 N/A | 4677843
Hardness (CaCO3) mg/L 200 4678855 200 1.0 | 4678855 290 1.0 | 4678855
lon Balance (% Difference) % 12.8 4678856 2.45 N/A | 4678856 0.780 N/A | 4678856
Langelier Index (@ 20C) N/A 0.286 4677845 0.559 4677845 0.817 4677845
Langelier Index (@ 4C) N/A 0.0380 4677846 0.310 4677846 0.569 4677846
Saturation pH (@ 20C) N/A 7.67 4677845 7.46 4677845 7.18 4677845
Saturation pH (@ 4C) N/A 7.92 4677846 7.70 4677846 7.43 4677846
Inorganics
Total Ammonia-N mg/L 0.35 4681381 0.38 0.050| 4681381 0.18 0.050| 4681381
Conductivity umho/cm 700 4680293 500 1.0 | 4680293 600 1.0 | 4681613
Dissolved Organic Carbon mg/L 1.6 4680488 3.5 0.20 | 4680488 1.1 0.20 | 4680488
Orthophosphate (P) mg/L <0.010 4682737 <0.010  [0.010| 4682737 <0.010  |0.010]| 4682737
pH pH 7.95 4680295 8.01 4680295 8.00 4681612
Dissolved Sulphate (SO4) mg/L 68 4682748 53 1.0 | 4682748 11 1.0 | 4682748
Alkalinity (Total as CaCO3) mg/L 140 4680287 180 1.0 | 4680287 220 1.0 | 4681610
Dissolved Chloride (Cl) mg/L 77 4682750 16 1.0 | 4682750 19 1.0 | 4682750
Nitrite (N) mg/L 0.084 4681631 0.042 0.010| 4681636 0.223 0.010] 4681990
Nitrate (N) mg/L 5.14 4681631 1.19 0.10 | 4681636 13.2 0.50 | 4681990
Nitrate + Nitrite (N) mg/L 5.22 4681631 1.23 0.10 | 4681636 13.5 0.50 | 4681990
Metals
Dissolved Aluminum (Al) ug/L 12 4687330 6.7 5.0 | 4681575 11 5.0 | 4681575
Dissolved Antimony (Sb) ug/L 0.53 4687330 0.81 0.50 | 4681575 <0.50 0.50 | 4681575
Dissolved Arsenic (As) ug/L <1.0 4687330 <1.0 1.0 | 4681575 <1.0 1.0 | 4681575
Dissolved Barium (Ba) ug/L 110 4687330 110 2.0 | 4681575 88 2.0 | 4681575
Dissolved Beryllium (Be) ug/L <0.50 4687330 <0.50 0.50 | 4681575 <0.50 0.50 | 4681575
Dissolved Boron (B) ug/L 89 4687330 47 10 | 4681575 19 10 | 4681575
Dissolved Cadmium (Cd) ug/L <0.10 4687330 <0.10 0.10 | 4681575 <0.10 0.10 | 4681575
Dissolved Calcium (Ca) ug/L 43000 4687330 52000 200 | 4681575 80000 200 | 4681575
Dissolved Chromium (Cr) ug/L <5.0 4687330 <5.0 5.0 | 4681575 <5.0 5.0 | 4681575
Dissolved Cobalt (Co) ug/L <0.50 4687330 <0.50 0.50 | 4681575 0.53 0.50 | 4681575
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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Maxxam Analytics International Corporation o/a Maxxam Analytics 6740 Campobello Road, Mississauga, Ontario, L5N 2L8 Tel: (905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www.maxxam.ca
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932
Report Date: 2016/10/04

GM BluePlan Engineering Limited
Client Project #: 116103

Sampler Initials: MRL

RCAP - COMPREHENSIVE (WATER)

Maxxam ID DDM152 DDM153 DDM154
: 2016/09/26 2016/09/26 2016/09/26

camelnipats 14/1:30/ 15{:20/ 14:05/
COC Number 576723-01-01 576723-01-01 576723-01-01

UNITS MW-01 [QCBatch| MW-03 RDL |QCBatch| MW-04 RDL | QC Batch
Dissolved Copper (Cu) ug/L <1.0 4687330 2.3 1.0 | 4681575 11 1.0 | 4681575
Dissolved Iron (Fe) ug/L <100 4687330 <100 100 | 4681575 <100 100 | 4681575
Dissolved Lead (Pb) ug/L <0.50 4687330 <0.50 0.50 | 4681575 <0.50 0.50 | 4681575
Dissolved Magnesium (Mg) ug/L 23000 4687330 18000 50 | 4681575 22000 50 | 4681575
Dissolved Manganese (Mn) ug/L 18 4687330 66 2.0 | 4681575 110 2.0 | 4681575
Dissolved Molybdenum (Mo) ug/L 17 4687330 12 0.50 | 4681575 4.5 0.50 | 4681575
Dissolved Nickel (Ni) ug/L <1.0 4687330 1.2 1.0 | 4681575 1.5 1.0 | 4681575
Dissolved Phosphorus (P) ug/L <100 4687330 <100 100 | 4681575 <100 100 | 4681575
Dissolved Potassium (K) ug/L 20000 4687330 13000 200 | 4681575 4700 200 | 4681575
Dissolved Selenium (Se) ug/L <2.0 4687330 <2.0 2.0 | 4681575 <2.0 2.0 | 4681575
Dissolved Silicon (Si) ug/L 3600 4687330 3800 50 | 4681575 4800 50 | 4681575
Dissolved Silver (Ag) ug/L <0.10 4687330 <0.10 0.10 | 4681575 <0.10 0.10 | 4681575
Dissolved Sodium (Na) ug/L 14000 4687330 12000 100 | 4681575 4800 100 | 4681575
Dissolved Strontium (Sr) ug/L 190 4687330 190 1.0 | 4681575 210 1.0 | 4681575
Dissolved Thallium (TI) ug/L <0.050 4687330 <0.050  [0.050| 4681575 <0.050  [0.050| 4681575
Dissolved Titanium (Ti) ug/L <5.0 4687330 <5.0 5.0 | 4681575 <5.0 5.0 | 4681575
Dissolved Uranium (U) ug/L 0.69 4687330 11 0.10 | 4681575 0.55 0.10 | 4681575
Dissolved Vanadium (V) ug/L 1.3 4687330 0.83 0.50 | 4681575 0.64 0.50 | 4681575
Dissolved Zinc (Zn) ug/L 8.6 4687330 6.8 5.0 | 4681575 6.1 5.0 | 4681575
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932 GM BluePlan Engineering Limited
Report Date: 2016/10/04 Client Project #: 116103
Sampler Initials: MRL

RCAP - COMPREHENSIVE (WATER)

Maxxam ID DDM155 DDM156
sampling Date 20152?295/26 201;{?495/26
COC Number 576723-01-01 576723-01-01

UNITS MW-05 QC Batch MW-06 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 7.11 4677843 5.91 N/A | 4677843
Bicarb. Alkalinity (calc. as CaCO3) [ mg/L 230 4678864 240 1.0 | 4678864
Calculated TDS mg/L 390 4678865 320 1.0 | 4678865
Carb. Alkalinity (calc. as CaCO3) mg/L 2.2 4678864 23 1.0 | 4678864
Cation Sum me/L 6.91 4677843 5.93 N/A | 4677843
Hardness (CaCO3) mg/L 320 4678855 290 1.0 | 4678855
lon Balance (% Difference) % 1.47 4678856 0.180 N/A | 4678856
Langelier Index (@ 20C) N/A 0.831 4677845 0.859 4677845
Langelier Index (@ 4C) N/A 0.582 4677846 0.610 4677846
Saturation pH (@ 20C) N/A 7.18 4677845 7.14 4677845
Saturation pH (@ 4C) N/A 7.43 4677846 7.39 4677846
Inorganics
Total Ammonia-N mg/L 0.098 4681381 <0.050 0.050| 4681381
Conductivity umho/cm 660 4680293 560 1.0 | 4680293
Dissolved Organic Carbon mg/L 1.8 4680488 0.99 0.20 | 4680488
Orthophosphate (P) mg/L <0.010 4682737 <0.010 0.010| 4680680
pH pH 8.01 4680295 8.00 4680295
Dissolved Sulphate (SO4) mg/L 89 4682748 12 1.0 | 4680681
Alkalinity (Total as CaCO3) mg/L 230 4680287 240 1.0 | 4680287
Dissolved Chloride (Cl) mg/L 25 4682750 15 1.0 | 4680675
Nitrite (N) mg/L 0.013 4681636 <0.010 0.010| 4681636
Nitrate (N) mg/L <0.10 4681636 5.54 0.10 | 4681636
Nitrate + Nitrite (N) mg/L <0.10 4681636 5.54 0.10 | 4681636
Metals
Dissolved Aluminum (Al) ug/L <5.0 4681575 5.3 5.0 | 4681575
Dissolved Antimony (Sb) ug/L <0.50 4681575 <0.50 0.50 | 4681575
Dissolved Arsenic (As) ug/L <1.0 4681575 <1.0 1.0 | 4681575
Dissolved Barium (Ba) ug/L 92 4681575 63 2.0 | 4681575
Dissolved Beryllium (Be) ug/L <0.50 4681575 <0.50 0.50 | 4681575
Dissolved Boron (B) ug/L 23 4681575 <10 10 | 4681575
Dissolved Cadmium (Cd) ug/L <0.10 4681575 <0.10 0.10 | 4681575
Dissolved Calcium (Ca) ug/L 80000 4681575 79000 200 | 4681575
Dissolved Chromium (Cr) ug/L <5.0 4681575 <5.0 5.0 | 4681575
Dissolved Cobalt (Co) ug/L <0.50 4681575 <0.50 0.50 | 4681575
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932 GM BluePlan Engineering Limited
Report Date: 2016/10/04 Client Project #: 116103
Sampler Initials: MRL

RCAP - COMPREHENSIVE (WATER)

Maxxam ID DDM155 DDM156
A 2016/09/26 2016/09/26

Sampling Date 15{:25/ 1‘{:45/
COC Number 576723-01-01 576723-01-01

UNITS MW-05 QC Batch MW-06 RDL | QC Batch
Dissolved Copper (Cu) ug/L <1.0 4681575 <1.0 1.0 | 4681575
Dissolved Iron (Fe) ug/L <100 4681575 <100 100 | 4681575
Dissolved Lead (Pb) ug/L <0.50 4681575 <0.50 0.50 | 4681575
Dissolved Magnesium (Mg) ug/L 29000 4681575 22000 50 | 4681575
Dissolved Manganese (Mn) ug/L 120 4681575 20 2.0 | 4681575
Dissolved Molybdenum (Mo) ug/L 9.3 4681575 0.96 0.50 | 4681575
Dissolved Nickel (Ni) ug/L <1.0 4681575 <1.0 1.0 | 4681575
Dissolved Phosphorus (P) ug/L <100 4681575 <100 100 | 4681575
Dissolved Potassium (K) ug/L 4700 4681575 1100 200 | 4681575
Dissolved Selenium (Se) ug/L <2.0 4681575 <2.0 2.0 | 4681575
Dissolved Silicon (Si) ug/L 5500 4681575 6100 50 [ 4681575
Dissolved Silver (Ag) ug/L <0.10 4681575 <0.10 0.10 | 4681575
Dissolved Sodium (Na) ug/L 8800 4681575 3200 100 | 4681575
Dissolved Strontium (Sr) ug/L 210 4681575 160 1.0 | 4681575
Dissolved Thallium (Tl) ug/L <0.050 4681575 <0.050 0.050| 4681575
Dissolved Titanium (Ti) ug/L <5.0 4681575 <5.0 5.0 | 4681575
Dissolved Uranium (U) ug/L 1.8 4681575 0.33 0.10 | 4681575
Dissolved Vanadium (V) ug/L <0.50 4681575 1.0 0.50 | 4681575
Dissolved Zinc (Zn) ug/L <5.0 4681575 <5.0 5.0 | 4681575
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932
Report Date: 2016/10/04

GM BluePlan Engineering Limited
Client Project #: 116103
Sampler Initials: MRL

TEST SUMMARY
Maxxam ID: DDM152 Collected: 2016/09/26
Sample ID: MW-01 Shipped:
Matrix: Water Received: 2016/09/27

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4680287 N/A 2016/09/29 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4677849 N/A 2016/09/30 Automated Statchk
Chloride by Automated Colourimetry KONE 4682750 N/A 2016/09/30 Alina Dobreanu
Conductivity AT 4680293 N/A 2016/09/29 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4680488 N/A 2016/09/28 Anastasia Hamanov
Hardness (calculated as CaCO3) 4678855 N/A 2016/09/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4687330 N/A 2016/10/04 Cristina Petran
lon Balance (% Difference) CALC 4678856 N/A 2016/09/30 Automated Statchk
Anion and Cation Sum CALC 4677843 N/A 2016/09/30 Automated Statchk
Total Ammonia-N LACH/NH4 4681381 N/A 2016/09/30 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4681631 N/A 2016/09/30 Chandra Nandlal
pH AT 4680295 N/A 2016/09/29 Surinder Rai
Orthophosphate KONE 4682737 N/A 2016/09/30 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4677845 N/A 2016/09/30 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4677846 N/A 2016/09/30 Automated Statchk
Sulphate by Automated Colourimetry KONE 4682748 N/A 2016/09/30 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4677788 N/A 2016/09/30 Automated Statchk

Maxxam ID: DDM153 Collected: 2016/09/26

Sample ID: MW-03 Shipped:
Matrix: Water Received: 2016/09/27
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4680287 N/A 2016/09/29 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4677849 N/A 2016/09/30 Automated Statchk
Chloride by Automated Colourimetry KONE 4682750 N/A 2016/09/30 Alina Dobreanu
Conductivity AT 4680293 N/A 2016/09/29 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4680488 N/A 2016/09/28 Anastasia Hamanov
Hardness (calculated as CaC0O3) 4678855 N/A 2016/09/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4681575 N/A 2016/09/29 Prempal Bhatti
lon Balance (% Difference) CALC 4678856 N/A 2016/09/30 Automated Statchk
Anion and Cation Sum CALC 4677843 N/A 2016/09/30 Automated Statchk
Total Ammonia-N LACH/NH4 4681381 N/A 2016/09/30 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4681636 N/A 2016/09/30 Chandra Nandlal
pH AT 4680295 N/A 2016/09/29 Surinder Rai
Orthophosphate KONE 4682737 N/A 2016/09/30 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4677845 N/A 2016/09/30 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4677846 N/A 2016/09/30 Automated Statchk
Sulphate by Automated Colourimetry KONE 4682748 N/A 2016/09/30 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4677788 N/A 2016/09/30 Automated Statchk
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932
Report Date: 2016/10/04

GM BluePlan Engineering Limited
Client Project #: 116103
Sampler Initials: MRL

TEST SUMMARY
Maxxam ID: DDM154 Collected: 2016/09/26
Sample ID: MW-04 Shipped:
Matrix: Water Received: 2016/09/27

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4681610 N/A 2016/09/30 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4678864 N/A 2016/09/30 Automated Statchk
Chloride by Automated Colourimetry KONE 4682750 N/A 2016/09/30 Alina Dobreanu
Conductivity AT 4681613 N/A 2016/09/30 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4680488 N/A 2016/09/28 Anastasia Hamanov
Hardness (calculated as CaCO3) 4678855 N/A 2016/09/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4681575 N/A 2016/09/29 Prempal Bhatti
lon Balance (% Difference) CALC 4678856 N/A 2016/09/30 Automated Statchk
Anion and Cation Sum CALC 4677843 N/A 2016/09/30 Automated Statchk
Total Ammonia-N LACH/NH4 4681381 N/A 2016/09/30 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4681990 N/A 2016/09/30 Chandra Nandlal
pH AT 4681612 N/A 2016/09/30 Surinder Rai
Orthophosphate KONE 4682737 N/A 2016/09/30 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4677845 N/A 2016/09/30 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4677846 N/A 2016/09/30 Automated Statchk
Sulphate by Automated Colourimetry KONE 4682748 N/A 2016/09/30 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4677788 N/A 2016/09/30 Automated Statchk

Maxxam ID: DDM155 Collected: 2016/09/26

Sample ID: MW-05 Shipped:
Matrix: Water Received: 2016/09/27
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4680287 N/A 2016/09/29 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4678864 N/A 2016/09/30 Automated Statchk
Chloride by Automated Colourimetry KONE 4682750 N/A 2016/09/30 Alina Dobreanu
Conductivity AT 4680293 N/A 2016/09/29 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4680488 N/A 2016/09/28 Anastasia Hamanov
Hardness (calculated as CaC0O3) 4678855 N/A 2016/09/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4681575 N/A 2016/09/29 Prempal Bhatti
lon Balance (% Difference) CALC 4678856 N/A 2016/09/30 Automated Statchk
Anion and Cation Sum CALC 4677843 N/A 2016/09/30 Automated Statchk
Total Ammonia-N LACH/NH4 4681381 N/A 2016/09/30 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4681636 N/A 2016/09/30 Chandra Nandlal
pH AT 4680295 N/A 2016/09/29 Surinder Rai
Orthophosphate KONE 4682737 N/A 2016/09/30 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4677845 N/A 2016/09/30 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4677846 N/A 2016/09/30 Automated Statchk
Sulphate by Automated Colourimetry KONE 4682748 N/A 2016/09/30 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4678865 N/A 2016/09/30 Automated Statchk
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932
Report Date: 2016/10/04

GM BluePlan Engineering Limited
Client Project #: 116103
Sampler Initials: MRL

TEST SUMMARY
Maxxam ID: DDM156 Collected: 2016/09/26
Sample ID: MW-06 Shipped:
Matrix: Water Received: 2016/09/27
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 4680287 N/A 2016/09/29 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 4678864 N/A 2016/09/30 Automated Statchk
Chloride by Automated Colourimetry KONE 4680675 N/A 2016/09/29 Alina Dobreanu
Conductivity AT 4680293 N/A 2016/09/29 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 4680488 N/A 2016/09/28 Anastasia Hamanov
Hardness (calculated as CaCO3) 4678855 N/A 2016/09/29 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 4681575 N/A 2016/09/29 Prempal Bhatti
lon Balance (% Difference) CALC 4678856 N/A 2016/09/30 Automated Statchk
Anion and Cation Sum CALC 4677843 N/A 2016/09/30 Automated Statchk
Total Ammonia-N LACH/NH4 4681381 N/A 2016/09/30 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 4681636 N/A 2016/09/30 Chandra Nandlal
pH AT 4680295 N/A 2016/09/29 Surinder Rai
Orthophosphate KONE 4680680 N/A 2016/09/29 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 4677845 N/A 2016/09/30 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 4677846 N/A 2016/09/30 Automated Statchk
Sulphate by Automated Colourimetry KONE 4680681 N/A 2016/09/29 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 4678865 N/A 2016/09/30 Automated Statchk
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932 GM BluePlan Engineering Limited
Report Date: 2016/10/04 Client Project #: 116103
Sampler Initials: MRL

GENERAL COMMENTS

Sample DDM152-01 : Elevated ion balance result was confirmed by re-analysis.

Results relate only to the items tested.
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932
Report Date: 2016/10/04

QUALITY ASSURANCE REPORT

GM BluePlan Engineering Limited
Client Project #: 116103

Sampler Initials: MRL

Matrix Spike SPIKED BLANK Method Blank RPD

QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
4680287 Alkalinity (Total as CaCO3) 2016/09/30 95 85-115 <1.0 mg/L 0.84 25
4680293 Conductivity 2016/09/30 100 85-115 <1.0 umho/cm 2.7 25
4680295 pH 2016/09/30 102 98 -103 0.83 N/A
4680488 Dissolved Organic Carbon 2016/09/28 105 80-120 103 80-120 <0.20 mg/L 0.32 20
4680675 Dissolved Chloride (Cl) 2016/09/29 NC 80-120 103 80-120 <1.0 mg/L 0.30 20
4680680 Orthophosphate (P) 2016/09/29 105 75 - 125 101 80-120 <0.010 mg/L NC 25
4680681 Dissolved Sulphate (SO4) 2016/09/29 NC 75 - 125 96 80-120 <1.0 mg/L 0.81 20
4681381 Total Ammonia-N 2016/09/30 92 80-120 102 85-115 <0.050 mg/L NC 20
4681575 Dissolved Aluminum (Al) 2016/09/29 103 80-120 102 80-120 <5.0 ug/L

4681575 Dissolved Antimony (Sb) 2016/09/29 108 80-120 103 80-120 <0.50 ug/L

4681575 Dissolved Arsenic (As) 2016/09/29 106 80-120 101 80-120 <1.0 ug/L NC 20
4681575 Dissolved Barium (Ba) 2016/09/29 103 80-120 103 80-120 <2.0 ug/L 11 20
4681575 Dissolved Beryllium (Be) 2016/09/29 109 80-120 105 80-120 <0.50 ug/L

4681575 Dissolved Boron (B) 2016/09/29 105 80-120 102 80-120 <10 ug/L NC 20
4681575 Dissolved Cadmium (Cd) 2016/09/29 108 80-120 103 80-120 <0.10 ug/L NC 20
4681575 Dissolved Calcium (Ca) 2016/09/29 NC 80-120 102 80-120 <200 ug/L 0.61 20
4681575 Dissolved Chromium (Cr) 2016/09/29 105 80-120 103 80-120 <5.0 ug/L NC 20
4681575 Dissolved Cobalt (Co) 2016/09/29 104 80-120 101 80-120 <0.50 ug/L

4681575 Dissolved Copper (Cu) 2016/09/29 102 80-120 100 80-120 <1.0 ug/L NC 20
4681575 Dissolved Iron (Fe) 2016/09/29 105 80-120 101 80-120 <100 ug/L NC 20
4681575 Dissolved Lead (Pb) 2016/09/29 103 80-120 101 80-120 <0.50 ug/L NC 20
4681575 Dissolved Magnesium (Mg) 2016/09/29 NC 80-120 99 80-120 <50 ug/L 0.75 20
4681575 Dissolved Manganese (Mn) 2016/09/29 106 80-120 103 80-120 <2.0 ug/L 14 20
4681575 Dissolved Molybdenum (Mo) 2016/09/29 109 80-120 103 80-120 <0.50 ug/L

4681575 Dissolved Nickel (Ni) 2016/09/29 103 80-120 101 80-120 <1.0 ug/L

4681575 Dissolved Phosphorus (P) 2016/09/29 108 80-120 111 80-120 <100 ug/L

4681575 Dissolved Potassium (K) 2016/09/29 106 80-120 102 80-120 <200 ug/L NC 20
4681575 Dissolved Selenium (Se) 2016/09/29 108 80-120 101 80-120 <2.0 ug/L

4681575 Dissolved Silicon (Si) 2016/09/29 106 80-120 104 80-120 <50 ug/L

4681575 Dissolved Silver (Ag) 2016/09/29 107 80-120 103 80-120 <0.10 ug/L

4681575 Dissolved Sodium (Na) 2016/09/29 103 80-120 99 80-120 <100 ug/L 1.9 20
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932
Report Date: 2016/10/04

QUALITY ASSURANCE REPORT(CONT'D)

GM BluePlan Engineering Limited
Client Project #: 116103

Sampler Initials: MRL

Matrix Spike SPIKED BLANK Method Blank RPD

QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
4681575 Dissolved Strontium (Sr) 2016/09/29 106 80-120 101 80-120 <1.0 ug/L

4681575 Dissolved Thallium (TI) 2016/09/29 104 80-120 100 80-120 <0.050 ug/L

4681575 Dissolved Titanium (Ti) 2016/09/29 104 80-120 100 80-120 <5.0 ug/L

4681575 Dissolved Uranium (U) 2016/09/29 103 80-120 102 80-120 <0.10 ug/L

4681575 Dissolved Vanadium (V) 2016/09/29 104 80-120 101 80-120 <0.50 ug/L

4681575 Dissolved Zinc (Zn) 2016/09/29 103 80-120 101 80-120 <5.0 ug/L NC 20
4681610 Alkalinity (Total as CaCO3) 2016/09/30 97 85-115 <1.0 mg/L 1.2 25
4681612 pH 2016/09/30 102 98 - 103 11 N/A
4681613 Conductivity 2016/09/30 101 85-115 <1.0 umho/cm 0.24 25
4681631 Nitrate (N) 2016/09/30 83 80-120 95 80-120 <0.10 mg/L 0.069 25
4681631 Nitrite (N) 2016/09/30 106 80-120 109 80-120 <0.010 mg/L NC 25
4681636 Nitrate (N) 2016/09/30 93 80-120 94 80-120 <0.10 mg/L NC 25
4681636 Nitrite (N) 2016/09/30 107 80-120 108 80-120 <0.010 mg/L NC 25
4681990 Nitrate (N) 2016/09/30 98 80-120 97 80-120 <0.10 mg/L NC 25
4681990 Nitrite (N) 2016/09/30 108 80-120 107 80-120 <0.010 mg/L NC 25
4682737 Orthophosphate (P) 2016/09/30 102 75-125 101 80-120 <0.010 mg/L NC 25
4682748 Dissolved Sulphate (SO4) 2016/09/30 NC 75-125 103 80-120 <1.0 mg/L 0.28 20
4682750 Dissolved Chloride (Cl) 2016/09/30 NC 80-120 105 80-120 <1.0 mg/L 1.3 20
4687330 Dissolved Aluminum (Al) 2016/10/04 105 80-120 103 80-120 <5.0 ug/L

4687330 Dissolved Antimony (Sb) 2016/10/04 107 80-120 100 80-120 <0.50 ug/L

4687330 Dissolved Arsenic (As) 2016/10/04 104 80-120 98 80-120 <1.0 ug/L

4687330 Dissolved Barium (Ba) 2016/10/04 NC 80-120 99 80-120 <2.0 ug/L

4687330 Dissolved Beryllium (Be) 2016/10/04 107 80-120 103 80-120 <0.50 ug/L

4687330 Dissolved Boron (B) 2016/10/04 104 80-120 103 80-120 <10 ug/L

4687330 Dissolved Cadmium (Cd) 2016/10/04 103 80-120 99 80-120 <0.10 ug/L

4687330 Dissolved Calcium (Ca) 2016/10/04 NC 80-120 101 80-120 <200 ug/L

4687330 Dissolved Chromium (Cr) 2016/10/04 102 80-120 99 80-120 <5.0 ug/L

4687330 Dissolved Cobalt (Co) 2016/10/04 100 80-120 97 80-120 <0.50 ug/L 0.97 20
4687330 Dissolved Copper (Cu) 2016/10/04 103 80-120 98 80-120 <1.0 ug/L NC 20
4687330 Dissolved Iron (Fe) 2016/10/04 101 80-120 98 80-120 <100 ug/L

4687330 Dissolved Lead (Pb) 2016/10/04 95 80-120 95 80-120 <0.50 ug/L
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A Bureau Verllas Group Company

Maxxam Job #: B6K7932 QUALITY ASSURANCE REPORT(CONT'D) GM BluePlan Engineering Limited
Report Date: 2016/10/04 Client Project #: 116103
Sampler Initials: MRL
Matrix Spike SPIKED BLANK Method Blank RPD
QC Batch Parameter Date % Recovery | QCLimits | % Recovery | QC Limits Value UNITS Value (%) QC Limits
4687330 Dissolved Magnesium (Mg) 2016/10/04 NC 80-120 100 80-120 <50 ug/L
4687330 Dissolved Manganese (Mn) 2016/10/04 NC 80-120 98 80-120 <2.0 ug/L
4687330 Dissolved Molybdenum (Mo) 2016/10/04 109 80-120 100 80-120 <0.50 ug/L
4687330 Dissolved Nickel (Ni) 2016/10/04 99 80-120 98 80-120 <1.0 ug/L
4687330 Dissolved Phosphorus (P) 2016/10/04 109 80-120 101 80-120 <100 ug/L
4687330 Dissolved Potassium (K) 2016/10/04 104 80-120 99 80-120 <200 ug/L
4687330 Dissolved Selenium (Se) 2016/10/04 101 80-120 99 80-120 <2.0 ug/L
4687330 Dissolved Silicon (Si) 2016/10/04 108 80-120 104 80-120 <50 ug/L
4687330 Dissolved Silver (Ag) 2016/10/04 92 80-120 97 80-120 <0.10 ug/L
4687330 Dissolved Sodium (Na) 2016/10/04 NC 80-120 99 80-120 <100 ug/L
4687330 Dissolved Strontium (Sr) 2016/10/04 NC 80-120 100 80-120 <1.0 ug/L
4687330 Dissolved Thallium (TI) 2016/10/04 95 80-120 95 80-120 <0.050 ug/L
4687330 Dissolved Titanium (Ti) 2016/10/04 108 80-120 108 80-120 <5.0 ug/L
4687330 Dissolved Uranium (U) 2016/10/04 103 80-120 99 80-120 <0.10 ug/L
4687330 Dissolved Vanadium (V) 2016/10/04 105 80-120 98 80-120 <0.50 ug/L
4687330 Dissolved Zinc (Zn) 2016/10/04 100 80-120 99 80-120 <5.0 ug/L

N/A = Not Applicable

Duplicate: Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.

Matrix Spike: A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.
Method Blank: A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).
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A Bureau Verllas Group Company
Maxxam Job #: B6K7932 GM BluePlan Engineering Limited
Report Date: 2016/10/04 Client Project #: 116103
Sampler Initials: MRL
VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Cusstire. Caruore.

Cristina Carriere, Scientific Services

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.
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APPENDIX G:
RESULTS OF GRAIN SIZE ANALYSES
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GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, Exeter, Hamilton, GTA
1260 - 2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3
Phone 519-376-1805 Fax 519-376-8977 www.GMBIluePlan.ca

PARTICLE SIZE ANALYSIS

PROJECT: Hillsburgh Hydrogeological FILE NO.: 116103
LOCATION: Hillsburgh LAB SAMPLE NO.:  S-2337A
CLIENT : Thomasfield Homes SAMPLE DATE: September 26, 2016
SOIL TYPE: Silty Sand SAMPLED BY: ML
GRAPH # : 8 - Clayey Sands, Sand-Clay Mixtures SOURCE: GS1 @ 0.3m
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE (mm)
<4— FINE | MEDIUM |COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. PARTICLE DIA.
SAMPLE SAMPLE
(mm) (mm)
26.5 100.0 0.0600 13.1
19 100.0 0.0400 9.9
13.2 100.0 0.0300 9.0
9.5 95.0 0.0250 8.4
4.75 93.7 0.0200 7.9
2.36 92.5 0.0120 7.0
1.180 89.5 0.0090 6.7
0.600 83.3 0.0060 6.4
0.425 77.0 0.0045
0.300 68.1 0.0032
0.150 43.0 0.0023
0.075 18.2 0.0013
Dio: 0.04 mm Dgo: 0.25 mm Cu: 6.3
Coefficient of Permeability: 1.6x10 3 cm/sec "T" Time: 12-18 mins/cm

Comments:



GM BluePlan Engineering Limited
GM Blu - Plan Guelph, Owen Sound, Listowel, Kitchener, Exeter, Hamilton, GTA

ENGINEERING 1260 - 2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3
Phone 519-376-1805 Fax 519-376-8977 www.GMBIluePlan.ca

PARTICLE SIZE ANALYSIS

PROJECT: Hillsburgh Hydrogeological FILE NO.: 116103

LOCATION: Hillsburgh LAB SAMPLE NO.: S-2337B

CLIENT : Thomasfield Homes SAMPLE DATE: September 26, 2016
SOIL TYPE: Silty Sand SAMPLED BY: ML

GRAPH # : 8 - Clayey Sands, Sand-Clay Mixtures SOURCE: GS2 @ 0.3m

PARTICLE SIZE DISTRIBUTION

*
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GRAIN SIZE (mm)

<4— FINE | MEDIUM |COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. PARTICLE DIA.
(mm) SAMPLE (mm) SAMPLE
26.5 100.0 0.0600 11.4
19 100.0 0.0400 10.4
13.2 100.0 0.0300 9.4
9.5 96.2 0.0250 9.1
4.75 95.2 0.0200 8.2
2.36 92.9 0.0120 7.6
1.180 88.9 0.0090 6.6
0.600 79.8 0.0060
0.425 71.3 0.0045
0.300 60.8 0.0032
0.150 37.3 0.0023
0.075 19.6 0.0013
Dio: 0.04 mm Dgo: 0.3 mm Cu: 75
Coefficient of Permeability: 1.6x10 3 cm/sec "T" Time: 12-18 mins/cm

Comments:
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GM BluePlan Engineering Limited

Guelph, Owen Sound, Listowel, Kitchener, Exeter, Hamilton, GTA
1260 - 2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3
Phone 519-376-1805 Fax 519-376-8977 www.GMBIluePlan.ca

PARTICLE SIZE ANALYSIS

PROJECT: Hillsburgh Hydrogeological FILE NO.: 116103
LOCATION: Hillsburgh LAB SAMPLE NO.:  S-2337C
CLIENT : Thomasfield Homes SAMPLE DATE: September 26, 2016
SOIL TYPE: Silty Sand and a little Clay SAMPLED BY: ML
GRAPH # : 8 - Clayey Sands, Sand-Clay Mixtures SOURCE: GS3 @ 0.3m
PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE (mm)
<4— FINE | MEDIUM |COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. PARTICLE DIA.
SAMPLE SAMPLE
(mm) (mm)
26.5 100.0 0.0600 308
19 100.0 0.0400 28.0
13.2 100.0 0.0300 27.4
9.5 100.0 0.0250 26.9
4.75 100.0 0.0200 25.2
2.36 96.9 0.0120 224
1.180 91.1 0.0090 20.7
0.600 80.1 0.0060 17.9
0.425 70.1 0.0045 15.1
0.300 59.9 0.0032 135
0.150 450 0.0023 123
0.075 34.8 0.0013 10.7
Dio: 0.001 mm Dgo: 0.3 mm Cu: 300
Coefficient of Permeability: 1x10° cm/sec "T" Time: 38-50 mins/cm

Comments:

D10 is an interpolated value.



GM BluePlan Engineering Limited
GM Blu - Plan Guelph, Owen Sound, Listowel, Kitchener, Exeter, Hamilton, GTA

ENGINEERING 1260 - 2nd Avenue E., Unit 1 Owen Sound, ON N4K 2J3
Phone 519-376-1805 Fax 519-376-8977 www.GMBIluePlan.ca

PARTICLE SIZE ANALYSIS

PROJECT: Hillsburgh Hydrogeological FILE NO.: 116103

LOCATION: Hillsburgh LAB SAMPLE NO.:  S-2337D

CLIENT : Thomasfield Homes SAMPLE DATE: September 26, 2016
SOIL TYPE: Silty Sand and a little Clay SAMPLED BY: ML

GRAPH # : 8 - Clayey Sands, Sand-Clay Mixtures SOURCE: GS4 @ 0.3m

PARTICLE SIZE DISTRIBUTION
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GRAIN SIZE (mm)

<4— FINE | MEDIUM |COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING HYDROMETER PERCENT PASSING
PARTICLE DIA. PARTICLE DIA.
(mm) SAMPLE (mm) SAMPLE
26.5 100.0 0.0600 23.2
19 100.0 0.0400 18.3
13.2 100.0 0.0300 17.8
9.5 100.0 0.0250 17.3
4.75 97.2 0.0200 16.2
2.36 94.0 0.0120 14.6
1.180 89.3 0.0090 13.0
0.600 82.3 0.0060 11.9
0.425 76.0 0.0045 10.8
0.300 68.5 0.0032 9.2
0.150 51.1 0.0023
0.075 335 0.0013
Dio: 0.004 mm Dgo: 0.23 mm Cu: 575
Coefficient of Permeability: 1.6x 10 ° cm/sec "T" Time: 36-46 mins/cm

Comments:



APPENDIX H:
CONSTRUCTION DEWATERING ESTIMATES



Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study

Project Number: 121132 Engineer/Technician: MRL/AF

Description of Project: Construction of a residential development including servicing and construction of a stormwater management
facility.

Description of Conceptual Model for Dewatering Estimation:
All scenarios assumed to be unconfined flow. Radius of Influence determined by Sichart equation.

Dimensions for Servicing Trenches
Length=30m
Width=3m
Deepest Servicing Excavation (MH36A) = 436.0 masl

Dimensions for SWM Pond Forebay
Area =700 sg. m (approx.)
Radius of Equivalent well = 15 m
Bottom of pond elevation = 436.3 masl|

Dimensions for SWM Pond Outlet Deep Pool
Perimeter = 585 sq. m (approx.)
Radius of Equivalent well = 13.6 m
Bottom of pond elevation = 435.35 masl
Dimensions of Sanitray Pumping Station
Perimeter = 120 m (approx.)
Radius of Equivalent well =19.1 m
Bottom of SPS excavation = 431.0 masl

Maximum Flow Scenario

#1 Dewatering for Servicing : Flow to Finite Trench model
Static Groundwater Level = 435.9 masl (SHGWL at MW-01)
Base of Excavation = 436.0 masl (in vicinity of sanitary manhole MH36A)
Target Drawdown = 0.4 masl (includes 0.5 m buffer below base of excavation)
Initial Saturated Thickness = 2.0 m (Lower Till layer at 433.7 masl)
Hydraulic conductivity = 2x10* m/s (factor of safety of 2 applied to assumed K for sand and gravel, some silt unit
K =1x10*m/s)

#2 Dewatering for SWM Pond Forebay: Flow to Well model

Static Groundwater Level (H) = 436.1 masl (SHGWL at MW-06)

Base of Excavation (h) = 436.3 masl

Target Drawdown (H-h) = 0.3 masl (includes 0.5 m buffer below base of excavation)

Impermeable Layer = 428 masl (interpreted from Sections B-B' and C-C')

Effective Initial Saturated Thickness (H) = 1.5 m (maximum of 5 times drawdown)

Hydraulic conductivity = 2x10* m/s (factor of safety of 2 applied to assumed K for sand and gravel, some silt unit
K =1x10*m/s)

M Blu ) Plan GM BluePlan Engineering Ltd.

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
G 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
1/9 www.GMBluePlan.ca



Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study

Project Number: 121132 Engineer/Technician: MRL/AF
#3 Dewatering for SWM Pond Deep Pool: Flow to Well model
Static Groundwater Level (H) = 435.9 masl (SHGWL at MW-01)
Base of Excavation (h) = 435.30 masl
Target Drawdown (H-h) = 1.1 masl (includes 0.5 m buffer below base of excavation)
Impermeable Layer = 433 masl (interpreted from Sections B-B' and C-C')
Initial Saturated Thickness (H) =2.9 m
Hydraulic conductivity = 2x10** m/s (factor of safety of 2 applied to assumed K for sand and gravel, some silt unit
K =1x10* m/s)
#4 Dewatering for Sewage Pumping Station: Flow to Well Model
1) Sand & Gravel Static Groundwater Level (H) = 434 masl| (based on Figure 10: Interpreted SHGWL)
Base of Excavation (h) = 431 masl (based on Site Plan)
Target Drawdown (H-h) = 3.5 m (includes 0.5 m buffer below base of excavation)
Initial Saturated Thickness (H) = 2.5 m (assumes that sand gravel extends down to 431.5 masl)
Hydraulic conductivity = 2x10* m/s (factor of safety of 2 applied to assumed K for sand and gravel, some silt unit
K =1x10-*m/s)
2) Lower Till Static Groundwater Level (H) = 434 masl (based on Figure 10: Interpreted SHGWL)
Base of Excavation (h) = 431 masl
Target Drawdown (H-h) = 1 m (includes 0.5 m buffer below base of excavation)
Hydraulic conductivity = 1x107 m/s (assumed for the Lower Till)
Typical Flow Scenario
#1 Dewatering for Servicing:
Typical service elevations across site are well above SHGWL. Dewatering is expected to be nil.
#2 and #3 Dewatering for SWM Pond:
Groundwater levels for much of the year are below the proposed service elevations.
#4 Dewatering for SPS
Based on the interpreted groundwater level contours and Sections B-B' and C-C', groundwater is expected to be encountered within the

Lower Till unit for much of the year. As such, dewatering will be limited to the Lower Till unit only in the typical flow scenario.

GM BluePlan Engineering Ltd.

M [=IEP]
BI u an Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

ENGINEERING
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650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8

www.GMBluePlan.ca



Hydrogeological Calculations for Dewatering Estimates

Project Number:

MAXIMUM DEWATERING SCENARIO
#1 - Dewatering for Servicing

Radius of Influence

Sichart

Aquifer Type:

Calculation Approach:

Governing Equation:

@

121132

Project: Hillsburgh Residential Subdivision Hydrogeological Study

R, = 3000(H — h)Vk

Ro= 17|m (Radius of Influence)
H= 2|m (Initial Head)
h= 1.6/m (Head at Drawdown)
k= 2.00E-04|m/s (Hydraulic Conductivity)
Unconfined (Water Table)
Flow to Finite Trench
H2 _ h2 H2 _ h2
In=2
Tw
Q= 76,210|L/d (Dewatering Flow)
X= 30|m (Length of Trench)
k= 2.00E-04|m/s (Hydraulic Conductivity)
H= 2|m (Initial Head)
h= 1.6/m (Head at Drawdown)
L= 17| m (Distance to "Source")
Ro= 17|m (Radius of Influence)
MW= 1.5(m (Radius of Well or System)

=0=Plan

ENGINEERING

Engineer/Technician:

MRL/AF

(A)

GM BluePlan Engineering Ltd.

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
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Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study
Project Number: 121132 Engineer/Technician: MRL/AF

MAXIMUM DEWATERING SCENARIO (ctd.)
#2 - Dewatering for Stormwater Management Pond Forebay

Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro= 13|m (Radius of Influence)
H= 1.5|m (Initial Head)
h= 1.2|/m (Head at Drawdown)
k= 2.00E-04|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H? — h?)
Q=mk —p—
In=2%
TW
Q= 71,571|L/d (Dewatering Flow) (B)
k= 2.00E-04|m/s (Hydraulic Conductivity)
H= 1.5|{m (Initial Head)
h= 1.2|/m (Head at Drawdown)
Ry = 28|m (Radius of Influence, Ry plus r,, due to relative size of excavation)
rw= 15|m (Radius of Well or System)

Blu ) Plan GM BluePlan Engineering Ltd.
Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

G 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
4/9 www.GMBluePlan.ca
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Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study
Project Number: 121132 Engineer/Technician: MRL/AF

MAXIMUM DEWATERING SCENARIO (ctd.)
#3 - Dewatering for Stormwater Management Pond Outlet Deep Pool

Radius of Influence

Sichart R, = 3000(H — h)Vk
Ro= 47 |m (Radius of Influence)
H= 2.9|m (Initial Head)
h= 1.8/ m (Head at Drawdown)
k= 2.00E-04|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H? — h?)
Q=mk —p—
In=%
TW
Q= 188,522 |L/d (Dewatering Flow) (9]
k= 2.00E-04|m/s (Hydraulic Conductivity)
H= 2.9|m (Initial Head)
h= 1.8/m (Head at Drawdown)
Ry = 60|m (Radius of Influence, R plus r,, due to relative size of excavation)
rw= 13.6|m (Radius of Well or System)

Blu ) Plan GM BluePlan Engineering Ltd.
Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

G 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
5/9 www.GMBluePlan.ca
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Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study
Project Number: 121132 Engineer/Technician: MRL/AF

MAXIMUM DEWATERING SCENARIO (ctd.)
#4 - Dewatering for Sanitary Sewer Pumping Station

1) Contribution from Sand and Gravel

Sichart R, = 3000(H — h)Vk
Ro= 106|m (Radius of Influence)
H= 2.5|/m (Initial Head)
h= 0|{m (Head at Drawdown)
k= 2.00E-04|m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H? — h?)
Q=mk —p—
In=%
TW
Q= 180,479|L/d (Dewatering Flow) (9]
k= 2.00E-04|m/s (Hydraulic Conductivity)
H= 2.5|/m (Initial Head)
h= 0|m (Head at Drawdown)
Ry = 125|m (Radius of Influence, R, plus r,, due to relative size of excavation)
rw= 19.1|m (Radius of Well or System)

Blu ) Plan GM BluePlan Engineering Ltd.
Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

G 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
6/9 www.GMBluePlan.ca
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Hydrogeological Calculations for Dewatering Estimates

Project:

Project Number:

1) Contribution from Lower Till
Sichart

Aquifer Type:
Calculation Approach:

Governing Equation:

Hillsburgh Residential Subdivision Hydrogeological Study

121132 Engineer/Technician: MRL/AF

R, = 3000(H — h)Vk

[

m (Radius of Influence)

2|m (Initial Head)

1/m (Head at Drawdown)

1.00E-07 |m/s (Hydraulic Conductivity)

Unconfined (Water Table)
Flow to Well

(H? = h?)
Ry
rW

Q =mnk
In

560|L/d (Dewatering Flow)

1.00E-07|m/s (Hydraulic Conductivity)

[EEY

m (Initial Head)

m (Head at Drawdown)

20|m (Radius of Influence, Ry plus r,, due to relative size of excavation)

19.1|m (Radius of Well or System)

GM BluePlan Engineering Ltd.

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
www.GMBluePlan.ca
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Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study

Project Number: 121132 Engineer/Technician:

TYPICAL DEWATERING SCENARIO (ctd.)

#4 - Dewatering for Sanitary Sewer Pumping Station

1) Contribution from Lower Till

Sichart R, = 3000(H
RO= 3

H= 7

h= 3.5

— h)Wk

m (Radius of Influence)
m (Initial Head)
m (Head at Drawdown)

k= 1.00E-07 |m/s (Hydraulic Conductivity)
Aquifer Type: Unconfined (Water Table)
Calculation Approach: Flow to Well
Governing Equation: (H2 _ hz)
Q=mk —p—
In=%
rW
Q= 6,224 (L/d (Dewatering Flow)

k= 1.00E-07

H= 7
h= 3.5
ROV= 22

MW= 19.1

=0=Plan

ENGINEERING

@

m/s (Hydraulic Conductivity)
m (Initial Head)
m (Head at Drawdown)

MRL/AF

m (Radius of Influence, R, plus r,, due to relative size of excavation)

m (Radius of Well or System)

GM BluePlan Engineering Ltd.

Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA
650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
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Hydrogeological Calculations for Dewatering Estimates

Project: Hillsburgh Residential Subdivision Hydrogeological Study

Project Number: 121132 Engineer/Technician: MRL/AF

Maximum Typical Expected

Excavation Expected (L/D) (L/D)

Sanitary Sewer Construction
(near MH36A, MH21A,
MH22A, MH23A) 76,210 O|Line A

Construction of SWM Forebay

71,571 O|Line B
Construction of SWM Deep
Pool 188,522 O|Line C
Construction of SPS 181,039 6,224(Line D
Maximum Estimated Groundwater Flow* 261,000 L/day I = (Line B + Line C)
Expected Typical Groundwater Flow** 7,000 L/day I =LineD

*Based on the assumption that construction of the SPS, SWM Pond and site servicing will not be concurrent.
**Under most conditions, excavations are expected to be well above groundwater levels, except at the SPS.

Iu ) Plan GM BluePlan Engineering Ltd.
Guelph, Owen Sound, Listowel, Kitchener, London, Hamilton, GTA

G 650 Woodlawn Rd. W. Block C, Unit 2, Guelph, ON N1K 1B8
9/9 www.GMBluePlan.ca
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APPENDIX I:
MONITORING AND MITIGATION PLAN FOR CONSTRUCTION
DEWATERING



Table 11: DEWATERING MONITORING PLAN

Number Activity Frequency or Schedule Location Threshold** Threshold IDt
Groundwater level exceeds
Groundwater Level . L . . .
PO L Once before dewatering. All monitoring wells on-site. historical range of P0.1
o Monitoring
< measurements.
§ Private Well
s Monitorin 9357 County Road 22 (conditional upon |N/A. Baseline monitorin
§ P1 toring Once before dewatering. unty . ( ' up / ! toring N/A
= Program: Water consent to monitoring) only.
2 Quality
5
= ) 2 weeks before Start:
c Private Well
o . Install Dataloggers . . L
O P2 Monitoring 9357 County Road 22 (conditional upon [N/A. Baseline monitoring N/A
Q
x Program: Water consent to monitorin only.
& Levgl Within week before Start: ftoring) y
Check loggers and download data
Evidence of erosion along
the overland flow path
between discharge point
Inspect Erosion and and receiver (e gthIand
D1 Sediment Control Daily during dewatering All applicable facilities. area) 8 D1.1
Facilities ’
Evidence of damage or
other equipment deficiency.
. . Evidence of sheen, odour,
. 1. At discharge point.
Inspect Discharge . . . globules or other
D2 Daily during dewatering . . D2.1
Water . . . characteristics which may
2. At receiver (e.g. municipal drain). o .
indicate impacted water.
c 1. Any point along route between o )
K] discharge area and receiver. Turbidity of discharge
© Field Monitoring of . . . exceeds turbidity of receiver
2 D3 Turbidi Daily during dewatering b h D3.1
§ urbidity 2. Receiver (i.e. surface water body), y more than
8 upgradient of point of entry of 8NTU.
I discharge.
o
©
c
m©
<1} .
Sampling of
£ . pling Once at startup. Any point along flow route between the |Any parameter exceeds
= D4 Discharge . . ] D4.1
o . Once monthly thereafter. discharge area and the receiver. corresponding PWQO.
a0 (unfiltered water)
S
'c
o
=
Measurement of . . . . . . . Exceeds permitted value
D5 . Daily during dewatering. At discharge point or on discharge line D5
Dewatering Volume (400,000 L/d requested)
. . Water quality indicates
. During Construction: L
Private Well significant change from
. Once per two months. . .
D6 Monitoring 9357 County Road 22 (conditional upon |baseline samples and D61
Program: Water . consent to monitoring) exceedance of Ontario '
. Post-Construction . .
Quality Drinking Water Quality
Once per 6 months for one year.
Standards.
Complaint Received
D7 P . Upon receipt of complaint. At the residence involved. N/A D7.1
from Resident

** In the event that a threshold is exceeded, proceed with mitigation activities.
tIf a threshold is reached or exceeded, then consult the contingency plan (Section 7.2 and next page) according to the matching Threshold ID.
PWQO - Provincial Water Quality Objectives

Y S¥EPIan
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GM BluePlan Engineering Ltd.
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Table 12: DEWATERING MITIGATION PLAN
GENERAL AND CONTINGENCY MITIGATION ACTIVITIES

Mitigation Type Threshold ID Mitigation Measures*
Erosion and Sediment Control Plan N/A Implement an E&SC plan according to OPSS.MUNI 805 and 518. See Section 7.2.1 of report.
Sumps to be constructed as filtered sumps. Wellpoints to be installed, developed and tuned to minimize
General Intake Points N/A generation of sediment. See Section 7.2.1 of report.
Restriction of Contaminating Avoid refueling of equipment or storage of fuels within 30 m of the SWM Pond during construction or any
Activities N/A excavations along Street A between MH32A and County Road 22.
0 The Engineer shall review the construction dewatering calculations to ensure that the quantities will not
exceed the quantity allowed under the applicable approval (e.g., EASR) and to ensure that the proposed
Re-Assess Construction Dewatering PO mitigation measures remain applicable.
Requirements o If the revised calculations/assessment indicate a need to revise the approval and/or mitiation strategies,
those changes shall be undertaken by the Engineer and, where applicable, implemented by the Contractor
(e.g., erosion and sediment control structures).
Inspect Erosion and Sediment . . . . .
o D1.1 0 Repair or replace equipment as necessary to restore proper function of erosion and sediment control system.
Control Facilities
o Immediately report observations to Contract Administrator (i.e., GMBP).
0 If the observation is related to turbid/cloudy water or sediment-laden water, conduct an inspection of
erosion and sediment control features (including dewatering sumps) and rectify any deficiencies. Conduct
Inspect Discharge Water D21 another field turbidity test. If problem persists and cannot be immediately rectified, discontinue dewatering if
safe to do so.
o If the observation is related to a potential chemical impact (e.g. fuel), then stop dewatering immediately.
Dewatering shall not continue until GMBP has undertaken an investigation and determined a revised approach
for dewatering.
o Immediately report exceedance to Contract Administrator (i.e., GMBP).
o Conduct an inspection of erosion and sediment control features (including dewatering sumps) and rectify any
deficiencies.
Field Monitoring of Turbidity D3.1 0 Provide additional sediment control measures according to OPSS.MUNI 805 and/or 518 to provide additional
sediment capture and prevent erosion.
i o Conduct another field turbidity test. If problem persists and cannot be immediately rectified, discontinue
Contingency dewatering if safe to do so.
Sampling of Discharge D4.1 O Follow D3.1 above
o Immediately report exceedance to Contract Administrator (i.e., GMBP).
o If the exceedance appears to be due to a temporary occurrence (e.g. recent rainstorm) continue dewatering.
Dewatering Volume D5.1 o If the exceedance appears to be persistent, reduce the size of excavation to minimize the amount of
dewatering required. If this is not feasible, cease dewatering until the PTTW can be amended, or until other
approval to proceed is provided by the MECP.
o Immediately report exceedance to Contract Administrator (i.e., GMBP).
X o 0 Contractor to provide alternate source of water to the resident until dewatering concludes.
Private Well Monitoring Program: . L L . N .
Water Quality D6.1 0 GMBP to conduct an |nvesnganf)n of jche‘pote.ntlal impacts and recommend remedial actllon, if applicable.
0 GMBP to complete a follow up investigation (i.e., water level measurement and/or sampling) after the
completion of dewatering to ensure that water supply has been restored to pre-construction condition.
o Immediately report exceedance to Contract Administrator (i.e., GMBP).
0 GMBP to conduct an investigation of the potential impacts.
Complaint Received from Resident D7.1 o Contractor to provide alternate source of water to the resident until dewatering concludes.

0 GMBP to complete a follow up investigation (i.e., water level measurement and/or sampling) after the
completion of dewatering to ensure that water supply has been restored to pre-construction condition.

* Note: this is not the entire mitigation plan. Please refer to Hydrogeological Study report, Section 7 for additional details.
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