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1.0 INTRODUCTION

WSP Canada Inc. (WSP - formerly Golder Associates Ltd.) was retained by 883890 Ontario Limited c/o Fergus
Development Inc. to carry out a water supply exploration investigation for a proposed residential development at
8243 and 8282 Wellington Road 19, the Township of Centre Wellington, Ontario (Figure 1). The purpose of this
investigation is to assess the feasibility of a water supply for the proposed subdivision.

1.1 Scope of Work

The objective of the work was to evaluate a potential source of potable water supply for the proposed residential
land development in Centre Wellington. This assessment includes a desktop study and field investigation. The
scope of work included:

m Desktop background study;

= Identify locations for drilling;

s Conduct preliminary potential contaminant source identification;

s Conduct service locates;

= Drill and install monitoring wells (MW101, MW102 and MW103);

= Install mini-piezometers (MP-1, MP-2) and staff gauges (SG-1, SG-2);

m Construct a municipal grade test well (PW21-1);

s Conduct a variable rate step test and 72-hour constant rate pumping test;

s Conduct a water quality assessment at the test well;

m Prepare a hydrogeological assessment and feasibility assessment of the groundwater resource; and
m Delineate the zone of influence.

Key reports and data included in the study are listed as follows:

= Quaternary geology, bedrock geology, topography and physiography mapping;

= Ministry of the Environment, Conservation and Parks (MECP) Water Well Records;

s MECP Permits to Take Water (PTTW);

= Aerial photography;

s Source Water Protection Assessment Report;

s Source Protection Plan;

m Centre Wellington Tier 3 Water Budget Study and Risk Assessment;

s Fairview Golf Club Hydrogeological Investigation (Franklin Geotechnical Limited, 1990);

m Fairview Golf and Country Club Well Testing Program (Morrison Environmental Limited, 1999); and
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m Fergus Golf Club Hydrogeological Report in Support of Permit to Take Water Application (R.J. Burnside &
Associates Limited, 2011).

1.2  Water Supply Feasibility Assessment Approach

The feasibility of water servicing using a groundwater supply considers the following factors:

s Aquifer Presence: The likelihood of aquifer(s) being present across the entire proposed development area
must be evaluated on the basis of on- and off-Site data. Provided that aquifer(s) are likely to be present, then
the following must also be evaluated.

s Water Quantity: The probability of obtaining adequate quantities of potable water for a water supply must be
evaluated based on existing water supplies in the area and field testing. In addition, consideration must be
given to whether such a taking would cause adverse interference at other nearby wells or environmental
features.

s Water Quality: As the water will be intended for human consumption it should not contain any disease-
causing organisms or unacceptable concentrations of certain chemical parameters. Aesthetic considerations
also provide a basis for drinking water objectives since the water should be pleasant to drink. Specifically, the
water supply aquifer’s ability to meet Ontario Drinking Water Quality Standards, Objectives and Guidelines
(ODWQS) (either via raw water or through acceptable treatment technologies) must be considered. In
addition, the water supply must be evaluated to determine if it is groundwater under the direct influence of
surface water (GUDI), an assessment of whether pumping of the aquifer will induce the flow of water from a
surface water body into the aquifer.

s Source Water Protection: Determine if the proposed water taking is located within existing wellhead
protection areas (WHPA) delineated for municipal water supplies (i.e., Township of Centre Wellington) Under
the Clean Water Act (2006) and whether or not this water supply would be identified as a threat.

1.3  Existing Land Use

The existing golf course (the "Site") consists of two parcels; the northwest parcel (the "NW Site") is situated on the
northwest side of Wellington Road 19, and the southeast parcel (the "SE Site") is situated on the southeast side of
Wellington Road 19, referred to as the Lake Belwood Golf Club (NW Site) and the Fairview Golf Club (SE Site),
as shown on Figure 1. The NW Site is located on Part of Lots 10 and 11, Concession 3, Township of Centre
Wellington (former Township of Garafraxa) and the SE Site is located on Part of Lots 9 and 10, Concession 3,
Township of Centre Wellington (former Township of Garafraxa). The SE Site is being proposed for residential
redevelopment while the NW Site will remain as a golf course and will incorporate the communal servicing
infrastructure required to service both the golf course and proposed development.

The Site is located approximately 2 km northeast of the Town of Fergus and adjacent to Lake Belwood, a
reservoir on the Grand River. The NW Site area totals approximately 42.35 ha and the SE Site area totals
approximately 39.85 ha. Both sites are active golf courses (18 holes at NW Site and 9 holes at SE Site) with
fairways, greens, wooded areas, wetlands and ponds, and the club house located on the NW Site. The
surrounding land is mainly agricultural and rural residential. An existing residential development and seasonal
cottages are present between the east side of the SE Site and Lake Belwood.
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1.4 Proposed Development

Fergus Development Inc. has provided a proposed residential redevelopment layout consisting of 118 freehold
lots (0.5+ acres) proposed for the SE Site. The redevelopment of the SE Site will also include open space,
stormwater management pond, and natural features. Private communal water and wastewater will occur on the
NW Site.

TYLin has estimated the required average day water taking for the proposed development, clubhouse and
maintenance building to be 162 m3/d (1.88 L/s) and the maximum day water taking to be 470 m3/d (5.44 L/s). A
summary of the design flows is included in the Water Servicing Study (TYLin, 2023). The water treatment plant
design will include softening membranes to reduce water hardness. The softening membranes typically have a
70% to 75% recovery rate, requiring a higher well draw. As such TYLin has estimated the required maximum day
water taking to be 674 m3/d (7.8 L/s).

A test well referred to as PW21-1 has been constructed on the NW Site that has the potential to provide the
required water supply (as described in this report). Testing of the well is required to assess the water quantity,
water quality and potential impacts to surrounding features (e.g., natural environment and private wells).

1.5 Site Selection

A summary of the findings from the background review is presented in Section 3.0. Based on that review it was
determined that a well in the bedrock aquifer was the most feasible source for a water supply. The location
selected for testing was chosen to maximize distance from private wells, maximize distance from Lake Belwood,
be outside of existing WHPAs and be away from potential contaminant sources. To achieve these objectives, a
site in the northwest corner of the NW Site was selected for drilling a test well (referred to as PW21-1). Details on
the drilling and testing are included in the sections below.

2.0 FIELD PROGRAM OVERVIEW

Note that all of the field work for this investigation was conducted by Golder Associates Ltd. (now WSP Canada
Inc.).

2.1 Test Well Drilling and Monitoring Well Construction

The new supply test well (PW21-1) was constructed on the NW Site (Figure 2) in May 2021. The as-built log for
PW21-1 is included in Appendix A. The well is completed to a depth of approximately 91.4 m within the bedrock
aquifer. The bedrock is overlain by approximately 29.9 m of sandy to gravelly silt till. The well is completed with a
168 mm outside diameter (OD) steel casing set through the overburden to a depth of 32.9 m below ground
surface (bgs) and an open 152 mm diameter hole through the bedrock. The bottom of the hole was sealed with
bentonite and capped with cement to a depth of 84.1 m bgs to reduce the potential for poor water quality from the
deeper bedrock, which was noted in some surrounding wells.

Three bedrock monitoring wells were also constructed on the NW Site to characterize the geology and allow for
groundwater level monitoring. The monitoring well (MW101 through MW103) locations are shown on Figure 2 and
as completed logs included in Appendix A. The monitoring wells were constructed with a nominal 152 mm
diameter casing through the overburden (silt till) and a nominal 152 mm diameter open hole through the bedrock
to a depth of 61.0 m.

All of the well drilling was completed by Well Initiatives using conventional rotary drilling equipment. The wells are
constructed to Ontario Regulation 903 standards.
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In addition, a number of shallow overburden monitoring wells have also been constructed on the NW Site as part
of other investigations.

In August 2021, a mini-piezometer and staff gauge were installed in the pond east of PW21-1 (MP-1, SG-1) and
the pond north of the North Irrigation Well (MP-2, SG-2), as shown on Figure 2.

2.2 Aquifer Testing

The aquifer testing at PW21-1 was conducted by Well Initiatives. Testing at PW21-1 consisted of a variable
stepped rate pumping test completed on August 30, 2021 using three pumping steps of one hour each at 3.2 L/s,
6.3 L/s and 9.5 L/s. Following the step pumping test, a constant rate pumping test of 72 hours duration was
completed from August 31, 2021 to September 3, 2021 at a rate of 8.8 L/s. The pumping rate was monitored by a
flow meter on the discharge line. The pumping test was conducted at a higher rate than the required 7.8 L/s as an
earlier development proposal contemplated more lots.

The pumping test was registered under the Environmental Activity and Sector Registry under Registration
Number R-011-4136628634.

A notification letter was delivered to the private well owners within approximately 500 m to 1000 m of PW21-1 one
week prior to the pumping test.

Pumped groundwater from PW21-1 was discharged to the on-Site pond beside the North Irrigation Well
approximately 300 m southeast of PW21-1. The water was discharged using appropriate flow dissipation
measures to prevent erosion or scouring. The water pumped into the pond was similar to the groundwater
currently pumped into the pond from the North Irrigation Well.

Continuous groundwater level monitoring (i.e., monitoring by dataloggers, supplemented by manual water level
readings) was carried out in a network of monitoring wells (as shown on Figure 2) prior to, during and following
the test. Recovery was measured until one week post-test. The monitoring network included:

Bedrock Wells

s PW21-1 (pumping well);

= MW101, MW102 and MW103 (dedicated monitoring wells); and
s Clubhouse Well, South Irrigation Well and Old Clubhouse Well.
Overburden Wells

= BH21-10, BH21-13 and BH21-14.

Surface Water

s On-Site pond near PW21-1 (MP-1, SG-1); and

m  On-Site pond near North Irrigation Well (MP-2, SG-2).

The North Irrigation Well was not accessible for monitoring and a pressure transducer datalogger could not be
installed in the Clubhouse Well.

Additional monitoring included:
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= Continuous monitoring of discharge quantity;

m Daily visual monitoring of the discharge for suspended sediment in the groundwater; and

m Daily visual monitoring of the discharge point to the on-Site pond for erosion.

The following mitigation measures were also in place during the testing, however they were not required.

= In the unlikely event that the aquifer test negatively impacts any nearby private wells, the pumping rate would
be reduced or a temporary water supply would be provided to the impacted parties for the duration of the test;
and

= In the event that erosion or scouring was observed at the discharge point, the flow dissipation system would
be modified and the affected area rehabilitated.

2.3  Water Quality Testing

Water quality samples were obtained from PW21-1 periodically during the 72-hour test (at hours 1, 24 and 72)
and analyzed for general chemistry parameters and bacteria. A sample was also collected at the end of the test to
undergo a comprehensive analytical suite designed to assess the ODWQS parameters. The water samples were
collected in laboratory prepared bottles and submitted to Bureau Veritas Laboratories.

Water quality samples were also collected for microscopic particulate analysis (MPA) from PW21-1 at the end of
the constant rate test and submitted for analysis at Hyperion Research Limited to aid in the GUDI assessment.

3.0 SITE SETTING
3.1 Topography

The ground surface at the Site is gently undulating, with elevations ranging from approximately 424 metres above
sea level (masl) to 437 masl (Figure 3) (Grand River Conservation Authority, 2021a). The ground surface at the
NW Site generally slopes to the north from a high elevation of 433 masl near the southwestern part of the NW Site
to a low elevation of 424 masl along a tributary to Irvine Creek at the north side of the NW Site. There is a high
ground elevation of 437 masl in the southern part of the SE Site. The SE Site is like a trough with ground
elevations around 430 masl on the east and west side of the SE Site and a low along the middle of the SE Site at
426 masl.

3.2 Drainage

The Site is located within the Grand River Watershed. The Grand River flows in a southwest direction in the area
flowing through the Lake Belwood reservoir located approximately 1.2 km southeast of PW21-1.

Locally the NW Site and the majority of the SE Site is within the Irvine Creek Subwatershed. Irvine Creek and its
tributaries generally flow in a southwest direction and discharge into the Grand River in Elora. At its closest point,
Irvine Creek is located approximately 250 m from PW21-1 (Figure 3). The NW Site is drained by a tributary of
Irvine Creek and the SE Site is drained by Black Drain. The Black Drain flows in a southwest direction through the
low portion of the SE Site (Figure 3) and discharges into Irvine Creek approximately 2.5 km west of the SE Site.

3.3 Physiography

The Site is situated within the physiographic region described as the Guelph Drumlin Field (Chapman and
Putnam, 1984). Chapman and Putnam (1984) describe the general landform pattern consisting of drumlins, or
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groups of drumlins, fringed by gravel terraces and separated by swampy valleys in which flow tributaries of the
Grand River. Locally Irvine Creek and Black Drain are situated within spillways separated by a drumlinized till
plain (Figure 3).

3.4 Geology
3.4.1 Overburden Geology

The surficial soils mapped in the area by the Ontario Geological Survey (OGS-GSC, 2020) are shown on
Figure 4. The surficial soils in the area of PW21-1 consist of ablation till with surrounding surficial soils including
fine-grained till, outwash sand and gravel and glaciofluvial outwash sand. The ablation till is a sandy silt till
referred to as the Port Stanley Till and the fine-grained till is a silt till to clayey silt till referred to as the Tavistock
Till, which likely form an aquitard in the area.

Three hydrostratigraphic cross-sections are provided on Figures 6, 7 and 8, with the alignments of the sections
shown on Figure 5. The overburden is approximately 23 m to 33 m thick at the Site and surrounding area and is
predominately characterized by a mix of fine-grained till with occasional discontinuous layers of sand (usually
found directly above bedrock surface). Based on the MECP water well records, a bedrock valley is interpreted to
exist across the SE Site. The valley is estimated to trend in a northeast-southwest direction. Based on water well
record 6706408 the valley is at least 79 m deep and appears to be filled with till.

3.4.2 Bedrock Geology

The bedrock surface elevation is generally around 400 masl and consists of limestone, dolostone and shale. The
bedrock that subcrops beneath the overburden does not outcrop at the Site. The bedrock formations underlying
the Site comprise one of the most extensive bedrock aquifers in Ontario and are the main source of drinking water
supplies for a number of nearby municipalities. The Ontario Geological Survey (OGS) has mapped the Silurian
carbonate strata along the Niagara Escarpment region and has revised the framework for stratigraphy of this
area. Based on the revised stratigraphic framework described by the OGS (Brunton, 2008, 2009), a brief
description of the bedrock formations estimated to be present is provided below (from oldest to youngest).

s Gasport Formation: The Gasport Formation is a cross-bedded crinoidal grainstone-packstone with
sequences of reef mound and coquina (shell bed) lithofacies (Brunton, 2008, 2009). This unit has commonly
been referred to as the Amabel Formation in previous studies in the area,;

s Goat Island Formation: The Goat Island Formation consists of two members; the lower Niagara Falls
Member and the upper Ancaster Member. The Niagara Falls Member is a finely crystalline and cross
laminated crinoidal grainstone with small reef mounds while the Ancaster Member is a chert rich, finely
crystalline dolostone that is medium to ash grey in colour;

s Eramosa Formation: The Eramosa Formation consists of three members including, from oldest to youngest,
the Vinemount Member, the Reformatory Quarry Member and the Stone Road Member. It is unknown
whether all of the members of the Eramosa Formation are present at the Site; and

s Guelph Formation: The Guelph Formation consists of medium to thickly bedded crinoidal grainstones and
wackestones and reefal complexes (Brunton, 2008, 2009). The Guelph Formation is cream coloured and is
the uppermost bedrock unit.
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3.5 Hydrostratigraphy

The conceptual model for the Site includes an approximately 30 m thick overburden (till) aquitard overlying a
bedrock aquifer. Within the upper overburden aquitard there are confined and laterally discontinuous layers of
sand or water bearing horizons that exist locally. Overlying the till are unconfined and laterally discontinuous
outwash deposits north of the NW Site and within the SE Site. There are also some more permeable layers near
the bedrock contact throughout the area. These shallow and deep overburden units are sometimes used for
individual private water supplies.

The bedrock is considered an aquifer (formerly referred to as the Guelph-Amabel Aquifer) with zones of varying
permeability depending on the rock properties and rock features. Bedrock aquifers typically yield water from water
producing features such as fractures and fissures within the bedrock. The production of water depends on the
number of fractures, size of the fractures and interconnectivity of the fractures.

Groundwater flow in the bedrock aquifer is interpreted to be in a southerly to southwesterly direction toward the
Grand River.

There is an existing pumping well on the NW Site that is used for golf course irrigation purposes (Figure 1).
Testing of the well by others in 1999 indicated a bedrock transmissivity of 38 m?/d and a storage coefficient
ranging from 0.00015 to 0.00004 (Morrison, 1999).

3.6 Local Water Users

A review of the MECP Water Well Records database indicates that there are 30 well records nominally within

1 km of PW21-1 (as shown on Figure 5). A table summarizing the water well records is included in Appendix B. Of
the 30 well records, 29 have water supply (e.g., domestic or stock watering) as their designated use. The
remaining well has an unknown use listed. Of the 29 water supply wells, 28 (97%) are completed in the bedrock
and 1 (3%) is completed in the deep overburden.

Analysis of the well records indicates that bedrock well use dominates around the Site with most well completions
occurring between elevations 375 masl and 400 masl as shown on Figures 6, 7 and 8.

Based on the recorded information, private water wells generally utilize three zones around the Site as follows:

i)  shallow overburden water wells (dug wells not included in MECP Well Record database) — shallow
overburden wells are inferred to utilize various shallow, thin coarse-textured units or the glacial till unit for
water supply. The coarse-textured units are inferred to be laterally discontinuous;

i)  upper bedrock aquifer — most of the private water supply wells are completed in the upper bedrock with well
completions occurring between elevations 375 masl and 400 masl as shown on Figures 6, 7 and 8; and

iii) lower bedrock aquifer — some private wells are completed in the bedrock below elevation 375 masl. Most of
the wells completed in this aquifer are open across both the upper and lower aquifers.

The presence of fresh water was reported on the well records.

There are four existing bedrock wells on the NW Site and SE Site that are used by Fergus Golf Club as shown on
Figure 1. The North Irrigation Well (MOE#6712549) and Clubhouse Well (MOE#6714026) are located on the NW
Site and completed in the bedrock to depths of 86.0 m and 74.7 m, respectively. The South Irrigation Well
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(MOE#6713016) and Old Clubhouse Well (possibly MOE#6706408) are located on the SE Site and completed in
the bedrock to depths of 94.5 m and 108.5 m, respectively

3.7 Permitted Water Users

A PTTW is required for water takings greater than 50,000 L/d. A review of the MECP PTTW database identified
the following PTTWs within 3 km of the Site (including two permits issued to Fergus Golf Club). A summary of the
permits is included in Table 1, below. PTTW 4856-9KBHSA was issued to the Township of Centre Wellington for
municipal water supply in Elora and Fergus. The permit allows for a groundwater taking from nine wells. The
closest municipal wells to the Site are F4 and F6 which are located approximately 2.8 km southwest of the Site. A
PTTW was also issued to Highland Pines Campground to allow for a groundwater taking from six wells. The
Highland Pines Campground is located approximately 2 km northeast of the Site.

Table 1: Permits to Take Water
Permit Number Permit Owner Source ‘ Use

Groundwater (1 well) and

5817-8JQN3B Fergus Golf Club Surface Water (1 pond)

Golf Course Irrigation

Groundwater (1 well) and

2633-9XARF2 Fergus Golf Club Surface Water (1 pond)

Golf course Irrigation

The Corporation of the
4856-9KBH5A Township of Centre Groundwater (9 wells)
Wellington

Municipal (closest wells
are F4 and F6)

Highland Pines

3657-BSEJSA Campground Limited

Groundwater (6 wells) Campground

4.0 WATER SUPPLY POTENTIAL

The water supply potential has been assessed with test well construction, monitoring well construction and aquifer
testing at the Site. The drilling at PW21-1 identified fractured dolostone capable of producing high well yields.
Preliminary estimates of flow during drilling indicated the well could pump at a rate of approximately 7.5 L/s or
more.

4.1 Stepped Rate Pumping Test

The results of the stepped rate pumping test are shown in Table 2 and presented graphically in Appendix C. Prior
to the testing the static water level in the well was measured at 9.5 m bgs. The specific capacity ranged from 0.8
L/s/m to 1.3 L/s/m and declined as the pumping rate increased due to well losses.

Table 2: Stepped Rate Pumping Test Summary

Pumping Rate (L/s) Drawdown at PW21-1 (m) Specific Capacity (L/s/m)
3.2 240 1.3
6.3 5.65 1.1
9.5 11.57 0.8
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4.2 Constant Rate Pumping Test

The pumping test was carried out to pump the well at a rate with the pumping water level remaining above the
overburden/bedrock contact at 29.9 m bgs. Based on the results of the step pumping test, a pumping rate greater
than 9.5 L/s was possible, however, it was found that the well was pumping some sand at 9.5 L/s. This could
potentially be from within fractures connected to the overburden. The test at PW21-1 was therefore conducted at
a rate of 8.8 L/s for 72 hours to avoid pumping sand, to estimate the long-term potential production rate from the
well and to investigate potential environmental impacts. This testing rate is higher than the estimated rate of

7.8 L/s required for the proposed redevelopment.

Hydrographs for the monitoring wells screened in the bedrock, the overburden and surface water are shown on
Figures D1, D2 and D3 in Appendix D, respectively and a table of observed drawdown is included in Table 3. The
hydrographs show the water level measured in the well along with the pumping rate at PW21-1 and daily
precipitation. Figure D4 presents the drawdown versus elapsed time for these same key bedrock wells and a
graph of observed drawdown versus distance from the pumping well is included on Figure D5.

Table 3: Drawdown Observed at the End of the Pumping Test

Monitoring Location Distance from PW21-1 Open Interval (m below Drawdown (m)
(m) ground surface)
PW21-1 0 32.9-84.1 12.8
MW101 640 33.8-61.0 1.9
MW102 562 30.6 —61.0 25
MW103 413 30.8 -61.0 2.8
Clubhouse Well 487 329-74.7 1.3
South Irrigation Well 821 28.0-94.5 0.4
Old Clubhouse Well 1,095 79.2-108.5 0.3
BH21-10 497 3.0-6.1 less than 0.1
BH21-13 261 58-7.3 0.2 (may be natural
fluctuation)
BH21-14 257 1.5-3.0 less than 0.1
MP-1 144 0.1-0.8 less than 0.1
SG-1 143 N/A less than 0.1
MP-2 319 0.6-1.2 less than 0.1
SG-2 321 N/A less than 0.1

The following summarizes the observed water level responses from the 72-hour pumping test:

PW21-1 Response

= Drawdown occurred rapidly at the start of the test;

m The total drawdown at the end of the test was 12.8 m; and

wsp .
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m Atthe end of the test, the water level was declining approximately 2.2 m per log cycle.
Bedrock Aquifer Response
m A definitive response to pumping was observed in the monitoring wells within 700 m of PW21-1;

s Drawdown in the bedrock monitoring wells ranged from 0.3 m (Old Clubhouse Well) to 2.8 m (MW103); and

s The drawdown cone in the bedrock is estimated to extend approximately 1 km from PW21-1 with
approximately 0.4 m of drawdown estimated at that distance (Figure D5 and Figure 9).

Overburden Response

= Aclear response to pumping was not observed in the overburden monitoring wells; and

s The water level in BH21-13 declined approximately 0.2 m during the test but did not recover at the end of the
test. The changes in water level may be due to natural fluctuation within the till.

Surface Water Response

s Water levels at MP-1 and SG-1 remained constant during the test and were not influenced by pumping at
PW21-1;

s Water levels at MP-2 and SG-2 increased during the test due to the discharge into the pond from PW21-1;
and

m The vertical gradients at both locations did not change during the test.

421 Estimate of Aquifer Parameters

As shown on Figure D6 in Appendix D, the hydrographs of most monitoring wells and the pumping well located
within the bedrock aquifer plot along a similar slope on the semi-log plot. Based on the slope of this line
(approximately of 2.22 m per log cycle t/r?), the bulk transmissivity of the bedrock aquifer can be estimated using
the Cooper-Jacob (1946) approximation as follows:

™ (22%)x ()

Where: Q = pumping rate (m?®/day)
AS = slope of the observed drawdown hydrograph per log cycle

Using an average pumping rate of 763 m3/day (8.8 L/s) based on a fit to the drawdown data while PW21-1 was
pumping at this rate, the average bulk transmissivity of the bedrock aquifer is interpreted to be approximately
63 m?/day.

Based on the slope of the hydrographs in the composite plot, the storativity (S) of the bedrock aquifer can be
estimated as follows:

t
S = 2.2459T (—2)
r

Where T = transmissivity

t/r2 = time/radius? value when observed drawdown = 0 m
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Based on this calculation, the storativity of the bedrock aquifer is estimated to be approximately 9 x 10-3.

4.3 Water Quality
4.3.1 General Chemistry Trends During Pumping Test

During the pumping test, water samples were collected for general chemistry analysis after 1 hour, 24 hours and
72 hours of pumping to analyze for water quality trends with extended pumping. A summary of the water quality
results is included in Table E1 of Appendix E. Laboratory certificates of analysis are included in Appendix E. For
the parameters tested, aluminum, iron and manganese exceeded the ODWQS in the sample collected after 1
hour of pumping and the total dissolved solids (TDS) exceeded the ODWQS in the samples collected after 24 and
72 hours of pumping. Hardness exceeded the ODWQS in all three samples.

Chloride and nitrate concentrations were either low or not detected. These parameters are indicators of potential
surface contamination (road salt or agricultural operations). The low concentrations indicate a low potential for
surface contamination entering the bedrock aquifer. There were also no detections of total coliforms or
Escherichia coli, which are also indicators of potential surface contamination.

Conductivity, TDS and some inorganics (sulphate, chloride) concentrations increased with pumping duration while
some metals (aluminum, copper, iron, lead, manganese, nickel, silicon, sodium, titanium, vanadium, zinc)
concentrations decreased with pumping duration.

4.3.2 Ontario Drinking Water Quality Standards

A sample collected at the end of the test underwent a comprehensive analytical suite designed to assess the
ODWQS parameters. A summary of the water quality results for the ODWQS is included in Table E2 of

Appendix E. Laboratory certificates of analysis are included in Appendix E. With the exception of TDS and
hardness, all of the concentrations of the parameters were below the ODWQS limits. TDS was measured

at 550 mg/L (aesthetic objective is 500 mg/L) and hardness was measured at 380 mg/L (operational guideline is
80-100 mg/L). The Technical Support Document (MOE, 2006) indicates that total dissolved solids refers to the
inorganic substances dissolved in water (principal constituents include chloride, sulphates, calcium, magnesium
and bicarbonates). Elevated TDS can create highly mineralized water with excessive hardness, taste and mineral
deposition. Water supplies with a hardness greater than 200 mg/L are considered poor but tolerable and
hardness in excess of 500 mg/L is unacceptable for most domestic purposes.

4.3.3 Micro Particulate Analysis

The results of the microscopic particulate analysis (MPA) from PW21-1 at the end of the test are included in
Appendix E. There were no detections of diatoms, algae, insect/larvae, rotifers, plant debris, nematodes, pollen,
crustacea, spores, giardia or cryptosporidium in the groundwater sampled from PW21-1. For comparison, analysis
of a sample from the nearby pond indicates the detection of spores (2,700 CFU/100 mL), rotifers, diatoms, blue
green algae and other photosynthetic pigment bearing organisms. Based on this sample, the risk of surface water
contamination is low.

5.0 WATER SUPPLY POTENTIAL
5.1 Aquifer Presence

The overburden is mainly glacial till, which is not suitable for a municipal water supply. Any coarse-grained layers
within the overburden may be suitable for individual water supplies but do not appear to be laterally continuous
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and are not suitable for a municipal water supply. The buried bedrock valley at the Site appears to be infilled with
glacial till and as such is not considered to be a viable water supply target.

The majority of private wells in the area are completed in the bedrock. It is inferred that the bedrock underlying
the Site is part of a regional bedrock aquifer that should be considered the target aquifer for a large capacity water
supply well. The drilling and testing at the Site has confirmed that the bedrock aquifer is suitable for a water
supply well.

5.2 Water Quantity

Water quantity from a well in a bedrock aquifer is often dependant on the number and size of fractures intercepted
by the well. PW21-1 has demonstrated the ability to yield 8.8 L/s for a period of 72 hours while recording
drawdown within the well of 12.8 m. The available drawdown (to the top of the bedrock) is approximately 20.4 m.

At the proposed rate of 7.8 L/s, it is estimated that the drawdown in PW21-1 would decrease to approximately
11.3 m or 55% of the available drawdown after 72 hours of pumping. Extrapolation of the drawdown versus time
for PW21-1 indicates that it would take approximately 20 years of continuous pumping at 8.8 L/s to reach the
available drawdown of 20 m. However, that scenario assumes the well is pumping constantly and there is no
recharge to the aquifer. As such, under normal expected operation (i.e., the well operates on demand), recharge
to the aquifer (under normal meteorological conditions) and pumping at 7.8 L/s (proposed pumping rate), there is
a suitable water supply at this location.

The pumping cone of influence is estimated to extend 600 m from PW21-1 when pumping at 7.8 L/s. There are
approximately five private residences within 600 m of PW21-1. The closest private residence is located
approximately 390 m west of PW21-1. The anticipated interference at this location will be less than 1 m. Based
on a review of water well records in the area, the available drawdown in surrounding wells (static water level to
pump intake) ranges from approximately 16 m to 40 m. As such the interference with the private wells would
account for less than 6% of the available drawdown and not create significant interference with the normal use of
the wells.

There are no anticipated impacts to surface water features from the use of PW21-1 due to the thick low-
permeability overburden (glacial till).

5.3  Water Quality

Water quality testing indicates that with the exception of TDS and hardness, all of the parameters meet the
ODWAQS. If required, water treatment will be designed by another consultant.

5.4 GUDI Assessment

The following provide an assessment to determine the GUDI status of the well.

Under the MOE 2001 Terms of Reference, communal wells are “flagged” as potentially GUDI if a number of
conditions are met. The following table summarizes the status of PW21-1 in relation to these conditions.
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Table 4: GUDI Assessment Based on MOE 2001 Terms of Reference

Condition

Summary of Condition

PW21-1 Status

Regularly contain Total Coliforms and/or
periodically contain E. coli; or

Four samples were collected during a 72-hour
pumping test at PW21-1; neither total coliforms
nor E. coli were detected during sampling.

ii

are located within approximately 50 days
horizontal saturated travel time from surface
water or are within 100 m (overburden wells) or
500 m (bedrock wells) of surface water
(whichever is greater) and meet one or more of
the following criteria:

On-Site ponds and Irvine Creek are located
within 500 m of PW21-1 (Figure 1).

temperature, conductivity, turbidity, total
dissolved solids, pH, colour, oxygen) are more
consistent with nearby surface water than local
groundwater and/or if they fluctuate significantly
and rapidly in response to climatological or
surface water conditions.

i a) Wells may be drawing water from an unconfined | The regional hydrogeologic system consists of a
aquifer; bedrock aquifer overlain by a silt till aquitard.
PW21-1 draws water from the bedrock aquifer.
In the vicinity of the PW21-1, the bedrock
aquifer is encountered at a depth of
approximately 30 m. PW21-1 does not draw
water from an unconfined aquifer.
i b) Wells may be drawing water from formations The well casing of PW21-1 extends to a depth
within approximately 15 m of surface; of 32.9 m below ground surface. Water from this
well is therefore drawn from formations deeper
than 15 m of surface.
iic) Wells are part of an enhanced No recharge/infiltration project exists at the site.
recharge/infiltration project;
ii d) When the well is pumped, water levels in Gradients beside surface water did not change
surface water rapidly change or hydraulic during the pumping test at PW21-1.
gradients beside the surface water significantly
increase in a downward direction;
iie) Chemical water quality parameters (such as The samples analyzed for water quality during

the 72-hour pumping test at PW21-1 are
consistent with groundwater from a bedrock
aquifer.

In summary, based on the above conditions, PW21-1 should not be “flagged” as potentially GUDI under the MOE
2001 Terms of Reference.

Under the Draft Terms of Reference for Determination of Minimum Treatment for Municipal Residential Drinking
Water Systems Using Subsurface Raw Water Supplies (MOE, 2019) the need for disinfection of protozoan
pathogens is based on the presence of Giardia, Cryptosporidium and fecal contamination. There were no
detections of Giardia, Cryptosporidium, E. coli or total coliforms in samples collected during the pumping test.

\\\I)
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5.5 Source Water Protection

Under the Clean Water Act (2006) WHPAs were developed and included in the Assessment Reports to identify
the time-of-travel capture zones for municipal water supplies. These WHPAs form part of the Source Protection
Plans that are used to protect sources of municipal drinking water. The Site is within the Grand River Source
Protection Area within the Lake Erie Source Protection Region (LESPR). To support the development of these
plans, the horizontal movement of groundwater to the municipal wells is categorized into groundwater time-of-
travel zones delineated around each well or group of wells including WHPA-A (100 m radius), WHPA-B (2 year
time-of-travel), WHPA-C (5 year time-of-travel) and WHPA-D (25 year time-of-travel).

The WHPA for the Fergus municipal wells (Lake Erie Region Source Protection Committee, 2021a) extends
through the Site as shown on Figure 9. PW21-1 lies within WHPA-D (25-year time-of-travel) of the capture zone.

In addition to the delineation of the WHPASs, the vulnerability of municipal wells and intakes to contamination from
surrounding land-use activities is also assessed. This is assessed using the intrinsic vulnerability, which is based
on an evaluation of the geologic and hydrogeological characteristics of the sediments overlying the aquifer of
interest. The intrinsic vulnerability is ranked as high, medium or low, with low providing the most protection to an
aquifer. PW21-1 lies within a low vulnerability zone (see Figure 9). There is some medium vulnerability by Lake
Belwood, which is due to the higher permeable sediments at surface and thinning of the overburden toward Lake
Belwood.

The WHPAs are combined with the intrinsic vulnerability to determine a WHPA vulnerability, which is the basis for
the threat analysis. WHPA vulnerability ranges from 2 to 10 with 10 being the most vulnerable. Where the
WHPAs are present at the Site, the WHPA vulnerability is 2 with the exception of the small portion by Lake
Belwood where the WHPA vulnerability is 4 (i.e., the area where the intrinsic vulnerability is shown as medium on
Figure 9). Significant groundwater recharge areas (SGRA) are also evaluated and, in the area of the Site, the
vulnerability is 2 (for the SE Site and part of the NW Site). Based on the Source Protection Plan (Lake Erie Region
Source Protection Committee, 2021b) there are no significant threats identified at the Site.

The Site does not fall within an Issue Contributing Area and therefore there are no threats related to specific
issues.

To protect sources of municipal drinking water with respect to water quantity, draft Wellhead Protection Area
Quantity zones (WHPA-Q) were delineated by Matrix Solutions for the Lake Erie Source Protection Region
(Grand River Conservation Authority, 2021b) for Elora and Fergus. The WHPA-Q zone is included on the GRCA
Grand River Information Network (GRIN) mapping but is considered draft. The WHPA-Q in the area of the Site is
shown on Figure 9 and extends through a small portion of the western edge of the NW Site and the SE Site.
PW21-1 is located outside of the WHPA-Q zone.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The hydrogeological assessment provided herein concludes that a water supply is considered to be feasible at the
Site. The following conclusions are provided:

m  The bedrock aquifer is the primary target for water supply development;
s PW21-1 was constructed in the bedrock aquifer for testing as potential water supply;

s PW21-1 had a tested yield of 8.8 L/s and can meet the maximum day demand of 7.8 L/s;
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s  Groundwater quality at PW21-1 met the ODWQS with the exceptions of hardness and TDS; and
s PW21-1is not considered a GUDI well.
The following recommendations are provided.

m A second well should be constructed to provide a back-up water supply. The back-up water supply should be
situated at least 100 m away from agricultural land and dispersal beds, and approximately 200 m away from
private water supplies. One such location is shown on Figure 9 northeast of PW21-1; and

m A private well survey should be conducted in the area within 1 km of PW21-1 (the approximate area of
influence) to obtain information on the wells and usage of the wells.

7.0 REPORT LIMITATIONS
71 General Limitations

This hydrogeological assessment was prepared for 883890 Ontario Limited c/o Fergus Development Inc., and
their agents to confirm a water supply feasibility for the proposed redevelopment at the existing Fergus Golf Club.
The factual information, descriptions, interpretations, comments, recommendations and electronic files contained
herein are specific to the project described in this report and do not apply to any other project or site. This report is
based on borehole drilling, pumping tests and water quality analyses collected during this investigation. Any use
which a third party makes of this report, or any reliance on or decisions to be made based on it, are the sole
responsibilities of such third parties. Under no circumstances may this information be used for any other purposes
than those specified in the scope of work unless explicitly stipulated in the text of this report or formally authorized
by WSP. This report must be read in its entirety as some sections could be falsely interpreted when taken
individually or out-of-context. As well, the final version of this report and its content supersedes any other text,
opinion or preliminary version produced by WSP.

WSP shall not be held responsible for damages resulting from unpredictable or unknown underground conditions,
from erroneous information provided by and/or obtained from other sources than WSP, and from ulterior changes
in the Site conditions unless WSP has been notified by the client of any occurrence, activity, information or
discovery, past or future, susceptible of modifying the underground conditions described herein, and have had the
opportunity of revising its interpretations, comments and recommendations. Furthermore, WSP shall not be held
responsible for damages resulting from any future modification to the applicable regulations, standards and
criteria, for any use of this report and its content by a third party, and/or for its use for other purposes than those
intended. WSP shall not be held responsible for any decrease, real or perceived, of a property’s value or any
failure to complete a transaction, as a consequence of this report.

8.0 CLOSURE

We trust this report meets your current requirements. Should you have any questions please do not hesitate to
contact the undersigned.
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Well Design

TAG A310448 ‘
PW21-1 | Depth
mbgl
0.51 mag|
m Depth from Grade | ‘ Above Grade Features NTS
0= O.GWﬂTOPSOIL ! ,
36 [ Sandy SILT TILL, Some Gravel; Brown, Cohesive ‘ 7 os4 mm (10") dia Drill Hole
’ T L 4 Sandy SILT TILL, Some Gravel; Grey, Cohesive [ 7 Bentonite Annular Space
- 6.1 | ‘ ?L 6.1— (20)
10 %v { 10
o ! —— 222 mm (8 *,") Drill Hole
Gravelly SILT TILL, Some Boulders; ‘
20 Brown and Grey, Cohesive | 4 20
I 1 ‘ 168 mm (6 %/;") OD Steel Casing
*} | 12.5 mm (0.500") Wall Casing
ol ‘ 7 .
o | Bentonite Annular Space
30 —29:9 30
— — FRACTURE ZONE E ‘ ﬁ
<}~ — — FRACTURE ZONE S —329 — (108)
<}— — — FRACTURE ZONE :
40 | 40
[
— — FRACTURE ZONE ‘
[
I \
50 — — FRACTURE ZONE \ 50
[
DOLOSTONE; Bedded, Beige with Intermittent |
Grey Layers (Guelph Formation) ‘
60 \ 60
! OPEN HOLE IN BEDROCK
 ERAGTURE ZONE | Nominal 154 mm (6") dia.
[
70 ‘ 70
[
[
80 80
85.3 ‘ 84.1 — (276)—
DOLOSTONE; Bedded, Dark Brown ‘ ‘ Bentonite Grout Seal with Cement Cap
90 (Eramosa Formation) | | 90
- 914 22— 914 — 3o0)—
*Note: ‘
Converted depths to feet nominal 1 foot integrals
Drilled by Well Initiatives Limited
Constructed 6th-12th May 2021
Constructed by Rotary Drill Methods
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D th“:IW1 0C15 d ‘ Depth
i epth from Grade 0.76 mag| i mbgl
0 | : 0
= O.G—TTOPSOIL ; ,
b i %/ ‘ /¥ 254 mm (10") dia Drill Hole
lg ‘ /. Bentonite Annular Space
H | 4 | %/L 61— (20)
. Sandy SILT TILL; Brown & Grey, Cohesive v ‘
10 - swi | 10
ant
— 15.2—F ! +—— 222 mm (8 ¥,") Drill Hole
) = ‘
H |
20 Q| Gravelly SILT TILL, Some Bouiders; o 168 mm (6 51") OD Stoel Casi 20
e : — mm A eel Casing
& Brown and Grey, Cohesive ‘ 12.5 mm (0.500") Wall Casing
Qi [
d
- 274 ‘ | Bentonite Annular Space
Sandy SILT TILL; Brown and Grey, Cohesive ‘ #
30 w 30
- 326
Z, ‘ 2 —338 — (111"
— — FRACTURE ZONE ‘
— — FRACTURE ZONE ‘
— — FRACTURE ZONE
40 ‘ 40
— — FRACTURE ZONE ‘
DOLOSTONE; Bedded, Beige with Intermittent ‘ OPEN HOLE IN BEDROCK
Grey Layers (Guelph Formation) ‘ Nominal 154 mm (6") dia.
50 — — FRACTURE ZONE 50
[
[
60 61.0 — 61.0 —(200)— 60
70 70
80 80
*Note:
Converted depths to feet nominal 1 foot integrals
Drilled by Well Initiatives Limited
Constructed 17th-18th May 2021
Constructed by Rotary Drill Methods
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MW102
Depth f Grad ‘ Depth
i epth from Grade 0.76 mag| i mbgl|
0 ' 0
=06 AT ~J1OPSOIL : ,
' ‘ ____ 254 mm (10") dia Drill Hole
b |ty ‘ % Bentonite Annular Space
i : Sandy SILT TILL, Trace Clay; —Aé | 61— (20)
. Brown & Grey, Cohesive ‘
10 | 10
i SWLY \
- 122—
B Gravelly SILT TILL, Some clay, Some sand, ‘ s .
i{s[f  Occassional Cobbles/Boulders; Brown and Grey | 222 mm (8 °/,") Drill Hole
Cohesive
- 18.3 ‘
20 gL i 20
D 4+—— 168 mm (6 °/5") OD Steel Casing
? Gravelly SILT T"_L, Some CIay, ‘ 12.5 mm (0.500") Wall Casing
D Occassional Cobbles/Boulders; Brown and Grey |
I Cohesive
— 287 ‘ 4—— Bentonite Annular Space
S SR Rk 30
FRACTURE ZONE ‘
[
40 ‘ 40
DOLOSTONE; Bedded, Beige with Intermittent ‘
Grey Layers (Guelph Formation) [
OPEN HOLE IN BEDROCK
»Z I ‘ Nominal 154 mm (6") dia.
— — FRACTURE ZONE |
50 ‘ 50
— — FRACTURE ZONE ‘
[
60 61.0 — 61.0 —(200)— 60
70 70
80 80
*Note:
Converted depths to feet nominal 1 foot integrals
Drilled by Well Initiatives Limited
Constructed 25th-26th May 2021
Constructed by Rotary Drill Methods
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0= 0
06— 273 ~JTOPSOIL 2/ —
: ____ 254 mm (10") dia Drill Hole
oW wil _42 ‘ Bentonite Annular Space
- Sandy SILT TILL; Brown & Grey, Cohesive ! % 61— (20)
10 '| j 10
- 1227 J®  Gravelly SILT TILL, Some Boulders; |
— 152 : Brown and Grey, Cohesive ‘ 222 mm (8 %," Drill Hole
" ‘
20 e ‘ 20
. Sandy SILT TILL; Brown & Grey, Cohesive <~—— 168 mm (6 °/5") OD Steel Casing
E= ‘ 12.5 mm (0.500") Wall Casing
- [
‘ ﬁ Bentonite Annular Space
— 287
O TN 30
— — FRACTURE ZONE ‘
—— FRACTURE ZONE |
—— FRACTURE ZONE ‘
—— FRACTURE ZONE
40 ‘ 40
—— FRACTURE ZONE ‘
DOLOSTONE; Bedded, Beige with Intermittent I
Grey Layers (Guelph Formation) ‘ OPE_N HOLE IN BE?RQCK
— — FRACTURE ZONE Nominal 154 mm (6") dia.
POROUS 43.0 TO 51.8 [
50 ‘ 50
[
[
60 — 61.0 — 61.0 — (200')— 60
70 70
80 80
*Note:
Converted depths to feet nominal 1 foot integrals
Drilled by Well Initiatives Limited
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LABEL CON DATE EASTING ELEV WTR FND iCRTOP LEN SWL RATE PL DRILLER TYPE WELL NAME

LOT mmm-yr NORTHING masl mbgl Qu mbgl m mbgl L/min i mbgl METHOD STAT DESCRIPTION OF MATERIALS
6702914 Dec-67 551217 MOE# 6702914
10 4844015 CT ST 0.0 TPSL 0.6 BRWN CLAY STNS 25.6 BRWN CLAY
GRVL 29.6 BRWN LMSN 54.9
6702915 3 Dec-51 551159 429.8 475 Fr 7.0 45 30 9.1 2521 WS  MOE# 6702915
11 4844378 CT ST 0.0 CLAY 24.4 MSND 36.6 LMSN 47.5
6702916 3 Apr-64 549770 4316 53.0 Fr 11.6 36 240 183 1659 WS  MOE# 6702916
13 4844615 CT DO 0.0 CLAY MSND 6.1 CLAY STNS 39.6 GREY LMSN
53.3
6705071 2 Oct-74 550362 434.3 655 Fr 9.1 91 60 18.3 2336 WS MOE# 6705071
11 4843651 RC DO 0.0 TPSL 0.3 BRWN CLAY STNS 3.0 GREY CLAY
STNS 36.3 GREY ROCK 45.1 BRWN ROCK 65.5
6705605 4 Jul-75 551772 4282 79.2 Fr 11.9 45 60 19.8 2336 WS  MOE# 6705605
10 4844391 RC DO 0.0 TPSL 0.3 BRWN CLAY SAND 4.6 GREY CLAY

STNS 44.2 GREY SAND 46.3 GREY CLAY 63.4 BRWN
SAND 73.5 BRWN ROCK 79.2

6706075 4 Jun-76 551812 4282 579 Fr 10.7 45 60 229 2336 WS  MOE# 6706075
10 4844321 RC DO 0.0 BRWN SAND 3.7 GREY CLAY GRVL 29.6 GREY
ROCK 38.7 BRWN ROCK 61.3
6706408 3 May-77 551512 429.8 108.5 Fr 19.8 68 300 259 1906 WS MOE# 6706408
10 4843821 RC DO 0.0 BRWN CLAY STNS 78.9 GREY STNS 108.5
6706427 3 May-77 549762 4325 40.2 Fr 7.0 36 60 213 5469 WS MOE# 6706427
13 4844571 RC DO 0.0 BRWN CLAY 5.5 GREY CLAY 37.5 GREY LMSN
40.2
6706528 3 Jan-77 551312 429.8 549 Fr 8.2 41 60 229 3740 WS  MOE# 6706528
1" 4844421 RA DO 0.0 BRWN CLAY SAND 10.4 GREY HPAN STNS 15.2
BRWN SAND 23.2 GREY CLAY 30.5 GREY LMSN 54.9
6708187 4 Jun-84 551703 426.1 38.1 Fr 7.0 36 120 19.8 5317 WS MOE# 6708187
10 4844433 RC DO 0.0 CLAY STNS 28.7 LMSN 42.7
6708208 4 Aug-85 552010 427.0 649 Sa 7.9 41 90 259 3740 WS MOE# 6708208
9 4844147 59.4 Sa RC DO 0.0 BLCK TPSL 0.3 BRWN CLAY 2.4 GREY CLAY
STNS 27.4 GREY LMSN 46.3 BRWN LMSN 64.9
6708405 4 Mar-86 551020 4279 50.3 Fr 12.8 45 60 17.7 3740 WS  MOE# 6708405
12 4845119 479 Fr RC DO 0.0 BLCK TPSL 0.3 BRWN CLAY SAND 3.7 GREY
CLAY STNS 29.0 GREY LMSN SHLE 51.5
6708706 3 May-86 550971 4270 50.3 Fr 2.1 91 6.1 2564 WS MOE# 6708706
12 4844959 45.7 Fr CT DO 0.0 GRVL 3.0 CLAY 30.5 SAND 33.5 LMSN 50.3
6708770 4 May-87 551204 4289  38.1 Fr 15.2 23 60 305 4643 WS MOE# 6708770
11 4844968 RC DO 0.0 BLCK TPSL 0.3 BRWN SAND 3.4 BLUE CLAY
34.4 GREY LMSN 38.7
6708893 4 Jun-87 551854 4289 79.2 Fr 12.8 41 60 20.7 3740 WS  MOE# 6708893
10 4844378 RC DO 0.0 BRWN FILL 0.9 BRWN CLAY 3.7 GREY CLAY

STNS 50.3 GREY SAND 59.4 GREY CLAY STNS 61.3
BRWN SNDS SHLE 63.1 BRWN LMSN 79.2

6708933 4 Jan-87 551001 427.0 411 Fr 4.6 91 60 244 2336 WS  MOE# 6708933
12 4845118 RC DO 0.0 BRWN CLAY GRVL STNS 5.5 GREY CLAY 36.9
GREY ROCK 41.1
6709396 3 Jul-88 550350 4319 56.1 Fr 5.2 45 180 29.0 1906 WS  MOE# 6709396
12 4844608 RC DO 0.0 BRWN CLAY STNS 36.0 BLUE ROCK 37.5 GREY
ROCK 42.7 LMSN 56.4
6709484 4 Sep-88 551752 4279 393 Fr 15.8 32 60 213 3740 WS  MOE# 6709484
10 4844376 RC DO 0.0 BLCK TPSL 0.3 BRWN SAND CLAY 3.7 BRWN

CLAY STNS 10.4 GREY CLAY STNS 30.5 GREY LMSN
39.3




LABEL CON DATE EASTING ELEV WTR FND iCRTOP LEN SWL RATE PL DRILLER TYPE WELL NAME
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6710384 3 Jun-90 551840 MOE# 6710384
10 4844204 RA DO 0.0 TPSL 0.3 SAND 4.6 CLAY HPAN 24.4 BLDR
GRVL 29.0 GREY LMSN 39.6 BRWN LMSN 50.6
6710576 3 Aug-90 549942 4316 50.3 Fr 5.8 45 90 16.8 2332 WS MOE# 6710576
12 4844462 RC DO 0.0 BLCK TPSL 0.6 BRWN CLAY STNS 14.6 GREY
CLAY STNS 36.6 BRWN ROCK 59.4
6711080 2 Jun-92 550202 4353 67.1Fr 6.4 45 90 229 3317 WS MOE# 6711080
11 4843772 53.3 Fr RC DO 0.0 BRWN CLAY STNS 7.6 GREY CLAY STKY 12.2

GREY CLAY STNS 18.3 GREY CLAY STKY 21.3 GREY
CLAY STNS 35.1 GREY LMSN 38.1 BRWN LMSN 39.0
GREY LMSN 40.5 BRWN LMSN 74.7

6711152 4 Dec-93 551117 4289 50.3 Fr 23.8 41 60 274 2663 WS  MOE# 6711152
11 4844955 44.2 Fr RA DO 0.0 TPSL 0.3 BRWN SAND CLAY 5.5 BRWN CLAY
36.6 Fr SAND HPAN 7.9 BRWN CLAY SAND GRVL 33.2 GREY
36.6 Fr LMSN 50.3
6711958 4 Sep-96 5561722 4279 655 Fr 125 91 60 152 6865 WS  MOE# 6711958
10 4844385 RC DO 0.0 TPSL 0.3 BRWN SAND 3.4 BRWN GRVL SAND

4.9 GREY CLAY STNS 25.3 GREY CLAY GRVL 35.7
GREY CLAY SILT STNS 51.2 GREY LMSN 70.1

6712452 2 Aug-97 550308 4349 655 Fr 7.0 91 90 229 3317 WS  MOE# 6712452
12 4843780 RC DO 0.0 BRWN CLAY STNS 6.1 GREY CLAY STNS 32.0
GREY CLAY STNS BLDR 46.0 GREY LMSN 50.3 GREY
LMSN 71.6
6712540 2 Jun-98 550241 4313 579 Fr 64.9 -0.9 8.2 91 90 2576 WS  MOE# 6712540
13 4843906 RA DO 0.0 TPSL 0.3 BRWN CLAY GRVL 3.0 GREY CLAY

GRVL 23.5 BRWN CLAY SLTY GRVL 57.9 GREY SAND
GRVL WBRG 65.8

6712549 3 Jun-98 551171 430.1 86.0 Fr 8.5 136 60 26.8 2663 WS  MOE# 6712549
11 4844480 79.2 Fr RA DO 0.0 BRWN CLAY SAND GRVL 7.6 GREY CLAY SAND
44.2 Fr GRVL 29.0 GREY CLAY GRVL LMSN 32.0 BRWN LMSN
44.2 Fr LTCL 38.1 BRWN LMSN 47.2 BRWN LMSN LTCL 71.6
44.2 Fr GREY LMSN LTCL 76.2 GREY LMSN 79.2 GREY LMSN
44.2 Fr LTCL 86.0
6712681 3 Sep-98 550577 430.1 54.9 Fr 9.1 136 60 16.8 2336 WS  MOE# 6712681
11 4844018 RA DO 0.0 BRWN CLAY STNS 3.0 GREY CLAY STNS 22.9

GREY CLAY SAND GRVL 24.4 GREY CLAY BLDR 31.4
GREY ROCK 44.2 BRWN ROCK 56.4

6713016 3 Jun-99 551566 430.1 94.5 Fr 13.7 136 60 335 2663 WS MOE# 6713016
1" 4844182 91.4 Fr RA DO 0.0 TPSL 0.3 BRWN CLAY SAND STNS 7.6 BRWN
79.2 Fr CLAY GRVL 27.4 GREY SAND GRVL 38.1 BRWN CLAY
79.2 Fr SAND 51.8 BRWN CLAY SAND GRVL 57.3 BRWN LMSN
79.2 Fr FCRD 58.5 BRWN LMSN 80.8 GREY LMSN 86.9 GREY
79.2 Fr LMSN 94.5
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