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INTRODUCTION

GM BluePlan Engineering Limited (GM BluePlan) was retained by H. Bye Construction Ltd. to complete a site
servicing study with respect to the use of individual on-site water supply and sewage disposal for a proposed
residential development in Southgate Township, County of Grey, Ontario. We understand that standard services
such as gas, cable and telephone, and electricity will be provided through extension of existing infrastructure in
the area.

The residential development proposed by H. Bye Construction is situated on 263512 Southgate Road 26,
Egremont Concession 21, Part Lots 2-4 (Site), which is generally located south of Southgate Road 26 and west
of Wilder Lake. The proposed development is on the eastern half of the current Homestead Resort Golf and
Cottages Resort. The location of the Site is shown in Figure 1. The Site is approximately 20.8 hectares (51.3
acres) in size and an approximate layout of the Site is provided in Appendix A. As shown in Appendix A, the
proposed Draft Plan of the subdivision comprises 29 single family residential lots, 3 blocks for the construction
of stormwater management (SWM) facilities, and a new roadway. The lots are proposed to be serviced by private
groundwater supply wells for drinking water and on-site systems for sewage disposal.

The following report has been completed in conjunction with the Stormwater Management Report (GM BluePlan,
November 2019) for the proposed development and presents the findings of the study, including reviews of
background information, results of the hydrogeological field study, and conclusions of the assessments for
groundwater supply, on-site sewage disposal, and groundwater impact assessment.

The impact assessment is completed with reference to:

Natural Heritage Environmental Impact Study (EIS) entitled Environmental Impact Assessment, 263512
Southgate Road 26, Egremeont Concession 21, Part Lots 2-4, Southgate Township, County of Grey RP
16R 6386 Parts 1 and 2, Pt. Part 3, prepared by SAAR Environmental Limited (October 2019).

Geotechnical Investigation, Wilder Lake Development, 263530 Southgate Road 26, Township of
Southgate, Ontario, prepared by CMT Engineering Inc. (December 12, 2018), hereafter referred to as
the “Geotechnical Investigation”.
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1.1

Purpose and Scope of Work

The objectives of this study are:

1. To provide an assessment of groundwater supply quantity and quality;

2. To determine the feasibility of on-site sewage systems;

3. To assess the potential for impacts to groundwater related to the operation of the proposed on-site
sewage systems; and

4. Provide an impact assessment with respect to the local water resources (including recommendations
from the EIS) due to the development.

The scope of work was developed based on Ministry of Environment, Conservation and Parks (MECP)
Procedures D-5-4 Technical Guideline for Individual On-Site Sewage Systems: Water Quality Impact Risk
Assessment (1996) and D-5-5 Technical Guideline for Private Wells: Water Supply Assessment (1996).

To gather the necessary information for the required analyses, both desktop (e.g. review of records on file) and
field study work was performed. In general, the scope of work include1d:

« Background study regarding the geological and physiographic setting of the Site;

e Search of MECP records for wells within 500 m of the Site boundaries;

= Completion of overburden boreholes, complete with monitoring wells, for characterization of overburden
materials and groundwater in conjunction with the Geotechnical Investigation (CMT Engineering Inc.,

December 2018);

¢ Site reconnaissance and review (including water level measurement) during multiple site visits over
differing seasons;

e \Water quality testing of overburden groundwater;
o Estimation of the nitrate attenuation capacity of the proposed development (as per Procedure D-5-4);

e Completion of a series of pumping tests and well response tests on three (3) supply wells to characterize
aquifer yield and drawdown potential; and

e Water quality testing of drinking water supply wells as part of the pumping tests.

For the purposes of this report, the information has been divided into Overburden Geology, which deals primarily
with sewage disposal (i.e., Procedure D-5-4), and Bedrock Geology, which deals primarily with the domestic
water supply assessment (i.e., Procedure D-5-5). While discussed separately, the sewage system assessment,
water supply assessment, and impact assessment have been completed with respect to the holistic groundwater
system, including consideration to interactions with surface water systems.
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2.2

2.3

REGIONAL SETTING AND HYDROGEOLOGY

Topography

The Site is situated in a region of irregular moderately sloping to irreguiar very steeply sloping topography, with
slopes generally trending toward Wilder Lake, which is located along the eastern portion of the site, and its outlet
stream which runs through the north portion of the property. Elevations on the Site range from about 435 m
above sea level (masl) in the elevated areas to about 422 masl in the low-lying areas.

Existing Conditions

The Site is situated on the west side of Wilder Lake. The current property is an 18 hole golf course and winter
resort. The current golf course and winter resort includes a restaurant and clubhouse, along with several rental
cottages along the shore of Wilder Lake.

The land uses in the vicinity of the Site are predominantly rural residential and agricultural. There is a residential
area to the north and east along Southgate Road 26, including residences and cottages along Wilder Lake.
Wilder Lake, and its outlet stream, Camp Creek Tributary, are within Environmental Protection zoned areas. The
area to the south and west is predominately agricultural. Directly to the south of the site is a forested area which
is zoned Deferred Development. in the broader area the predominant land use is agricultural.

The current golf course and winter resort includes a restaurant and several cottages along the shore of Wilder
Lake. Groundwater supply well 2593529 is used to supply drinking water for the restaurant and clubhouse. The
cottages water supply is provided by groundwater supply well A227593. The restaurant and cottages are also
serviced by on-site systems for sewage disposal. Water for golf course watering is pumped from Wilder Lake
under a Permit to Take Water with Permit Number 5514-83DLBD.

Based on the historic property use at, and surrounding, the subject property, there is no evidence of historic
operations/development that would cause concern for specific environmental impact to the proposed
development.

Hydrogeological Setting

The Site is located within the physiographic region known as the Horseshoe Moraines, which is characterized
as having drumlinized till plains, kame moraines, and spillways (Chapman and Putnam 2007, see Figure 3 and
3). The spillways are often characterized by lacustrine clay and till plains. The Site is entirely within an area
identified as a spillway.

The Ontario Geological Survey (2010) indicates that the soils are ice-contact stratified deposits, which is
described as sand and gravel, minor silt, clay and till. The Ontario Soil Survey Report No. 17 identifies the surface
soil on site as Pike Lake Loam.

Based on the MECP well records within the vicinity of the site, and onsite testhole and drilling investigations, the
overburden soils are mainly described as being gravel, sand, and occasionally clay with stones approximately
34 to 41 m thick. The bedrock is reported to be brown to grey dolostone.

Beneath the overburden, the Site and its vicinity are underlain by the Guelph formation, a sedimentary formation
composed of sandstone, shale, dolostone, and siltstone with an approximate elevation of 200 masl. This
formation is well-known in the area to have high yield for groundwater supply.
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3.1

Hydrologically, the Site is in the watershed of the Saugeen River, in which a tributary flowing from Wilder Lake
to Camp Creek runs east to west across a northern portion of the site. Wilder Lake generally forms the head
water to Camp Creek, with the overall topography and surface water flows to the west. Wilder Lake has complex
history including historic lake bottom mining of clay/mud. A former rail spur/road appears to have been built
along the southerly shore and across the outlet to the Camp Creek, which controls the outflow elevation through
a culvert. The water elevations in Wilder Lake are reported to be relatively consistent throughout the year and
base conditions are inferred to be controlled primarily by the more regional groundwater system.

Camp Creek is reported to be a cold water fishery with evidence of groundwater discharge to surface water along
the system. The creek flows throughout the year, with maintenance of flows inferred to be associated with the
groundwater system. The discharge of groundwater to the Creek is consistent with topography and the
occurrence of relatively coarse-grained soils observed in the creek and reported to exist in the area.

As recorded by Environment Canada (2015) at the MECP monitoring station in Durham (approximately 8
kilometres northwest of the Site), énnual average precipitation in the area between 1981 and 2010 is reported
to be 1119 mm/year.

Nearby Water Wells and Users

The map interface of the Ontario Water Well Information Service was used to list all of the registered water wells
within 500 m of the site. The records for eight (8) wells were found, in addition to the two (2) wells located on
site. The locations of the wells are presented on Figure 5 and the well records are provided in Appendix B. A
summary of the well records, including stratigraphic and usage information, is provided in Table 1. The wells are
all recorded as being used for private rural residential supply. Five (5) of the wells are drilled within the
overburden to a depth of between 19.8 meters and 41.1 meters below ground surface (mbgs). Three (3) of the
wells are drilled within the bedrock to a depth between 39.3 meters and 40.5 meters.

Two drinking water wells are currently located on the Site. The main well, well record 2593529, supplies the
restaurant and golf course clubhouse. The cottages are supplied by a separate well, with well tag A227593. No
problems with water quantity or quality from either well were reported. Both wells are drilled within the
overburden.

REVIEW OF EXISTING SYSTEMS AND EXISTING CONDITIONS

The review of existing systems in the area is considered to provide additional valuable information. In particular,
properties that have similar characteristics and/or development and that have completed a level of study can be
used to provide certainty regarding the current proposal. The area surrounding the proposed subdivision has
been developed with several residential properties nearby. The nearby residential properties are serviced by
on-site wells and sewage systems.

Review of MECP Well Records

Figure 5 displays the results of a MECP Well Record search for a 500 m radius around the subject property. The
search returned 10 water well records including the two wells on site. Three (3) wells were completed in the
bedrock and the remaining seven (7) were completed in the deep overburden. The well records are provided in
Appendix B. A summary of the well records is attached as Tables 1 & 2.
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To provide a general assessment of the potential well yields, pumping information from the well records was
used to estimate well yield. This calculation uses only the available information provided by drillers on the well
records and is considered to be a general approximation of the theoretical potential yield. As summarized on
Table 2, of the 10 private water supply well records, an average well yield was calculated to be 45.2 L/min (10.4
igpm). The average well yield for the wells in the overburden was 38.3 L/min, and was 58.9 L/min for the bedrock
wells. The range in well yield for both the overburden and bedrock wells is considered to be similar. One bedrock
well with a potential yield of over 3,000 L/min was not used in the average calculation since it is considered
anomalous. Three of the overburden wells were also reported to show no drawdown for the duration of the test,
which indicates very high yield. However, for the purposes of calculating a yield, no estimation could be made.
Therefore, the estimate provided is considered conservative (i.e., negates four high yiled locations). The average
aquifer transmissivity from water well records was estimated to be in the range of 45 L/min (n = 6).

Based on the MECP Hydrogeological Technical Information Requirements for Land Development Applications
(1995), the recommended minimum supply rate for individual residential homes is 13.7 L/min. The estimated
well yields for all of the wells in the vicinity are well above the minimum recommended supply rate.

In summary, based on area well records, hydrogeologic setting, and existing water supply systems in the area,
it is reasonable to expect that well yield for wells drilled on the subject properties will be sufficient for a single
family dwelling. To provide more certainty and support this study, a site-specific investigation with pumping tests
has been completed, with the results provided in Section 5 and 6.

SITE SERVICING OPTIONS REVIEW

A review of water and sewage servicing for the Draft Plan of Subdivision with reference to the Ministry of
Environment Conservation and Parks (MECP) Guideline D-5-3. Standard services such as gas, cable and
telephone, and electricity will also be provided through extension of existing infrastructure on Southgate Road
26.

Municipal Servicing

Based on standard development/planning principals, municipal servicing is the preferred approach. Currently,
the closest municipal servicing is the Durham system, owned and/or operated by the Municipality of West Grey.
This system is located approximately 10 km away. Without analyses, it is clear that the economics and logistics
of extending municipal services over 10 km to service 29 lots is not feasible.

In broader terms, the area is dominated by rural and agricultural uses. Development is generally limited through
the Official Plan to development areas such as Hamlets and other approved designations. It is reasonable to
expect that future potential future development in the area would not be at a level that would warrant
consideration for the extension, or creation of municipal services.

Communal Services

In the absence of municipal servicing, communal services are the “preferred” servicing option. The use of
communal services requires the development of Municipal Responsibility Agreement, which would require the
municipality to assume the end responsibility of the system. It is our understanding that the Township of
Southgate is not amenable to the assumption of a communal system.

From an economical perspective, the use of communal services requires specific approvals under the MECP,
which typically include monitoring programs. The communal water system would be designated under Ontario
Regulation and have specific operational requirements, including appropriate designated operator.
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5.1

5.1.1

5.1.2

Notwithstanding the need for a Responsibility Agreement, the costs associated with the design, approval,
development, and operation of a communal to service only 29 lots is not considered feasible, particularly relative
to private on-site servicing. Based on the development of 29 lots, the relative development cost (compared to
private servicing) is expected to be approximately a factor of two (2) and the relative operational cost
approximately a factor of five (5).

Individual Private Services

For rural lots in the Township, the standard water and sewage services are provided via an on-site well and
sewage system under Part 8 of the Ontario Building Code. The on-site wells are to be completed by Drilling
Contractors licensed under Ontario Regulation 903 with well locations developed in conjunction with standard
site layout planning.

Based on the site location, number of lots, and size of proposed development, the use of private individual
servicing is considered the most economic and practically feasible servicing option for the proposed subdivision.

OVERBURDEN FIELD STUDY (SEWAGE DISPOSAL)

Methodology

Site Reconnaissance

As part of the field program, the subject property was walked in order to assess areas of interest, such as
evidence for changes in geology or bedrock exposure, surface patterns that would indicate mass loss,
groundwater discharge areas (such as saturated ground conditions), and the nature of surface water features.
In particular, the bases of slopes and surface water features were viewed for evidence of upwelling, vegetative
patterns, and occurrence of surface water during “dry” periods.

This information was cross-referenced with the Natural Heritage and Environmental Impact Study (SAAR
Environmental, 2019). Information from this process was combined with the other components of the field work
program to provide an assessment regarding the site’s hydrogeologic setting.

Overburden Test holes and Well Installation

Six (6) boreholes were advanced across the site as part of the Geotechnical Investigation. As shown in Figure
6, six (6) monitoring wells were completed. Each monitoring well was installed to a depth of approximately 5.2
to 7.0 meters below ground surface (mbgs).

Stratigraphy was logged for each of the test holes to characterize the surficial materials at the Site. For each test
hole, a sample of soil was taken from just below the topsoil (approximately 30-50 cm below surface) to analyze
for grain size distribution and estimate the "percolation time” to support the on-site sewage system assessment.

Each of the six monitoring wells was completed with a nominal 2-inch (5.08 cm-diameter PVC pipe with capped
with a locking protective cap. The wells were completed with a 1.5 m long screen. Logs for each of these wells
containing details about soil observations and well details, are provided in Appendix E.
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HYDROGEOLOGICAL REPORT AND SITE SERVICING STUDY

@ =W=Plan 263512 SOUTHGATE ROAD 26, SOUTHGATE

ENGIHESTING GMBP FiLE: 218173
REVISED: JANUARY, 2020

5.1.3

5.2
5.21

5.2.2

5.2.3

Overburden Groundwater Quality Sampling

Water quality samples were collected from the overburden monitoring wells in August 2018 and May 2019. The
sampling interval was selected in consideration of the hydrogeologic and site use setting, which indicates that it
is reasonable to expect that the shallow groundwater quality would be relatively consistent overtime. In such a
scenario, a single groundwater sampling event is considered sufficient.

Overburden wells were purged (i.e. withdrawal of three times their well volume) before sampling. These samples
were submitted to a laboratory, accredited by the Canadian Association of Environmental Analytical Laboratories
(CAEAL), to be analyzed for the following: routine comprehensive analysis (including major anions, cations,
nutrients, hardness, and other parameters), colour, turbidity, and field-fitered metals. The Laboratory Certificates
of Analysis are included in Appendix C.

Overburden Observations and Measurements

Overburden Test Holes

The soils observed in the overburden test holes were consistent with the geologic mapping and conceptual model
of the Site geology. Immediately below the topsoil layer, which was observed to be less than 0.3 m thick, the soil
was loose and predominantly silty sand and gravel with varying amounts of clay. The occurrence of the silty sand
and gravel was found to be consistent across the site. The testhole logs are provided in Appendix E.

Six samples were taken of the soil immediately below the organic layer and were analyzed for grain size
distribution and percolation time. The soils of the near surface overburden were reported to be primarily sand
(17% - 84% by mass), with some silt (8% - 28% by mass) and some gravel (2% to 71% by mass). The shallow
samples were classified as SM (silty sand), GM (silty gravel), GW-GM (well-graded silty gravel), or GP-GM
(poorly graded silty gravel) under the Unified Soil Classifications System (Terzaghi et al 1996). The average
percolation time was found to be T = 10 min/cm.

Overburden — Groundwater Flow Direction

Table 4 contains the water level readings and groundwater elevations for the overburden wells. These readings
were processed to construct a map of the potentiometric surface of the shallow overburden groundwater across
the site: this map is provided in Figure A. In general, the shallow groundwater flow is inferred to flow to the west
or toward Camp Creek Tributary.

- Camp Creek Tributary flows west from Wilder Lake through the northern portion of the site. The wetland
area includes the stream and a system of shallow ponds which are inferred to be fed by groundwater. A full
discussion of the ecological function of the wetland system can be found in the Environmental Impact Study
(EIS). Stream and ponds occur where the water table (HGL) intersects the ground surface, on the basis of:

o Soil type

Water temperature

Uniform levels across seasons

Species as noted in the EIS which require consistent water level and temperature

Ground profile

Potentiometric mapping

0 0 0 0 O

Overburden — Groundwater Quality

A summary of the analytical results of the groundwater samples taken from the overburden are summarized in
Table 5. The groundwater in the overburden can be characterized as slightly mineralized, with minor to negligible
influence from anthropogenic sources. Though the groundwater in the shallow overburden is not the intended
as a source potable water supply for the subdivision, the analytical results in Table 5 are compared against the
Ontario Drinking Water Standards (2002) Maximum Allowable Concentration MAC limits and Aesthetic Objective
(A/O) limits for the purposes of general characterization.
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5.3

It should be noted that the Ontario Drinking Water Standards are established for treated drinking water. It is
expected that the shallow groundwater would be influenced by surface water sources.

The results are considered to be reflective of shallow groundwater in a carbonate-based system. Hardness is
reported to be between 320 and 360 mg /L (as CaCOs). With respect to anthropogenic influence, the
concentration of nitrite and nitrate is slightly variable, ranging from 0.14 mg/L to 1.10 mg/L, well below the A/O
(10 mg/L). The average nitrite plus nitrate concentration of 0.53 mg/L, indicates relatively low background
nitrogen concentrations.

The reported concentrations of manganese, although above the aesthetic objective of the Standard for treated
drinking water, are considered typical of shallow groundwater systems (i.e., naturally occurring).

Overburden — Hydrogeologic Setting

Shallow groundwater flow often correlates to topographical features and typically flows towards nearby lakes,
streams, and wetiand areas, except where modified by service trenches. Based on the area geology and
topography, the shallow groundwater flow is inferred to be primarily to the west congruent with the Camp Creek
drainage system. Although Wilder Lake is a major surface water feature in the area, it has been created by
anthropogenic disruption (damming along the west), and is inferred to create a groundwater mounding scenario,
whereby groundwater flows are from Wilder Lake to the west. Groundwater flow on the south, east, and
northeast of Wilder Lake, are inferred to be towards Wilder Lake.

These expected groundwater flows are consistent with the water levels measured during the monitoring program.
The inferred direction of shallow groundwater flow is shown on Figures A, and B1 and B2 (representing fall 2019
conditions) and the measured groundwater elevations are summarized in Table 4. The mounding effect
associated with Wilder Lake is consistent with a reservoir type setting with gradients away from the discharge
area (i.e. Camp Creek).

Based on groundwater elevation monitoring events to date, the shallow groundwater elevations at the six
monitoring wells were found to occur between approximately 420.72 masl to approximately 425.39 masl and the
shallow groundwater was generally found to flow to the west. Based on the groundwater elevation measurements
collected at selected monitoring locations between August 2018 and November 2019 (Table 4), the water table
is observed to fluctuate with seasonal and precipitation events (as expected).

The majority of the Site is generally considered to be a “recharge” area with downward gradients. Local upwards
gradients are inferred to exist along Camp Creek and were observed through both the site reconnaissance and
EIS. The general occurrence of coarse-grained soils mapped at the subject property and site observations
support a high potential for infiltration.

The majority of the overburden soils identified at depth through the testhole program are considered to be highly
permeable (sand and gravel) which is expected to facilitate groundwater movement and infiltration.
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6.1

6.1.1

6.1.2

6.2

6.2.1

DOMESTIC WATER SUPPLY FIELD STUDY

Methodology

Pumping Tests

Pumping tests were completed on both the on-site wells and the domestic well at the residence directly to the
north of the site in January 2019. The pumping tests were completed by the licensed well contractor with
monitoring and water quality sampling completed by GMBP personnei. During the pumping the tests, the
discharge line was placed approximately 9 m (30 feet) or greater from the well in a downslope position and the
discharge monitored to ensure it was flowing away from the well (i.e., so that the discharge could not potentially
influence the well).

An aquifer performance testing program was conducted within each of the three domestic wells. This involved
performing a pumping test with a constant-discharge of approximately 65 L/min in well 2513529, 55 L/min in well
A227593, and 40 L/min in 7197381.

For each pumping test, drawdown observations were logged at each of the other domestic bedrock wells and
four (4) overburden monitoring wells on site with Solinst Levelogger instruments (pressure transducers).
Following each pumping test, the recovery of the water level was logged until a static or near-static (i.e. 95%)
water level was reached.

Groundwater Quality Sampling

Groundwater quality was measured at each of the pumped domestic wells. Two samples were collected from
each well; one near the middle, and one near the end of each test.

Samples were collected using industry accepted methodology. Groundwater samples were collected for analysis
of a comprehensive parameter set to determine the groundwater quality in each well. The samples were collected
by pumping water into pre-preserved laboratory supplied containers.

Samples were submitted to Maxxam Analytics Inc. (Maxxam) within the specified hold times in coolers and under
standard chain of custody protocols. Maxxam is accredited by the Canadian Association for Laboratory
Accreditation (CALA) and by the Standards Council of Canada for the analyses requested. The laboratory
Certificates of Analysis are provided in Appendix C and the results are summarized in Table 6.

Observations and Measurements

Geologic Setting

The thickness of the unconsolidated glacial materials overlying the bedrock varies between 34 m and 41 m.
Based on the findings of the observations made by within the MECP Well Records for nearby wells, dolostone
bedrock of the Guelph formation underlies the site.

Of the ten (10) domestic supply wells within 500 m of the site, including the two on site, three (3) are completed
in the dolostone bedrock, and the remaining seven (7) are completed in the deep overburden. The well depths
for those completed in the dolostone bedrock range from 39.3 m to 40.5 m. The well depths for those completed
in the overburden range from 19.8 m to 41.1 m with an average depth of 33.5 m.
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6.2.2

6.2.3

It is expected that the aquifers in the deep overburden and in the bedrock are highly connected. Typically, the
upper layer of the bedrock is weathered and the depth to the overburden-bedrock interface varies spatially.
These two factors influence the groundwater flow rates and directions between the deep overburden and the
bedrock. If the two aquifers are highly connected, the groundwater quality and availability, as studied in the
pumping and quality sampling procedures, should be similar. As discussed in section 3.1, based on the well
records, the overburden wells and bedrock wells showed no significant difference in well yield with the range in
yield being similar.

Groundwater Flow Direction

The two domestic wells on site were completed in the deep overburden and the well on the neighbouring property
was completed in the dolostone aquifer underlying the Site. Table 4 contains water level readings and well
construction summaries for the domestic wells used in this study. The locations of the wells are shown in Figure
6. From this information, a plot was drawn to show the potentiometric surface of the groundwater in the aquifer
(Figures A). Based on the measurements, it is inferred that the groundwater flows to the west.

Based on the hydrogeologic setting, on-site information, experience in the area, and information from the site
owner, the bedrock water levels are considered to be relatively stable throughout the year with typical seasonal
variation on the scale of 1 to 3 metres, or less. These seasonal fluctuations are not considered to affect the
potential water supply for the development. In particular, the water column associated with most supply wells is
on the scale of 15 to 30 m, or more.

Based on the Grey Bruce Groundwater Study, the regional groundwater flow direction in the area is to the west-
northwest.

Groundwater Quality

For the purposes of this report, the analytical results are compared against the Ontario Drinking Water Standards
(ODWS) MAC and A/O for treated drinking water, and are presented in Table 6. Results of note are as follows:

e As expected from a carbonate aquifer system, the groundwater is relatively hard, with hardness between
250 and 300 mg CaCOa/L, exceeding the A/O (100 mg/L) in all domestic wells.

e The reported nitrate concentrations in the groundwater from the wells varied between were 0.38 and
1.50 mg/L, respectively.

» The water quality results were found to be consistent during pumping. The minor variability obtained is
considered to be within that expected with natural variability when groundwater sampling. The no
evidence of dramatic changes in water quality that may indicate change in water source during pumping
(such as a boundary condition or increased influence from near surface sources).

« No significant quality difference between the overburden wells and the bedrock well was found.
e The raw groundwater at each of the tested locations meets the health related criteria of the ODWS

e The raw groundwater at each of the tested locations meets the aesthetic objectives with the exception
of hardness at all locations and manganese at well 2513529.

The groundwater quality is considered to be typical of that from a carbonate-based bedrock system, with elevated
hardness and in some cases manganese and increased mineralization with depth.
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6.2.4

The groundwater from the aquifer generally meets the Ontario Drinking Water Objective. The security of
groundwater systems in rural environments cannot be guaranteed. As such, it is recommended that water supply
systems be fitted with a disinfection treatment component, such as ultra-violet (UV) or chlorination.

The water is considered to be moderately mineralized, typical for groundwater supplied from a carbonate-derived
overburden or carbonate bedrock system. Specifically, the aesthetic water quality issues can be treated by
several different treatment technologies, depending on the requirements/preferences of the specific property
owner, but typically include filter and water softener. Additional water treatment can be and/or reverse osmosis
treatment or other technologies, if required.

Aquifer Performance Testing

As discussed, to characterize the aquifer, each of the wells was subject to a constant-rate pumping test with
drawdown observations being made in all three of the wells. The data gathered during these pumping tests is
provided in plotted and tabular format in Tables 8, 9, 10 and Appendix D. Following the completion of each
pumping test, the pumping well was monitored to record the progress of recovery. Table 8 provides summary
observations made during the pumping tests, including discharge rate, maximum drawdown, and time to
recovery.

AquiferTest software was utilized to calculate the aquifer properties. The wells were modelled using the Theis
and Cooper and Jacob methods for confined aquifers. Well 2513529 pumping test response was also modelled
using the psudo-steady-state double porosity flow model developed by Warren and Root (1963) and the
unconfined aquifer analysis developed by Neuman (1972). The analysis method was selected based on the
hydrogeologic conditions observed at the site and the shape of the response curves. The estimation of aquifer
properties utilizing the unconfined aquifer analysis systems is considered sufficient for the purposes of this study.

Well A227596 is located approximately 35 m from the edge of Wilder Lake. It is expected that Wilder Lake can
be conceptualized as a constant supply boundary condition in influencing this well. The response curve in this
well demonstrated an initial drawdown of 0.74 m in 2 minutes, and a total drawdown of 0.78 m.

Well 2513529 pumping test response curve was modelled using the double porosity flow model and the
unconfined aquifer (Neuman) model, both of which were able to fit the measurements better than the confined
aquifer models. It is reasonable to expect that the aquifer in the deep overburden is acting as an unconfined
aquifer at this location. As the well is approximately 41 meters deep, it is also possible that the bedrock, with a
different porosity, is close to the bottom of the well and may be influencing the response curve.

The transmissivity for the aquifer is estimated to be between 7.29x10¢ and 4.49x10-® m?/s. The transmissivity is
estimated to be slightly lower in the bedrock well than the overburden wells. The transmissivity for the overburden
wells is estimated to be between 8.41x10-° m?%/s and 4.49x10-® m2%/s, whereas the transmissivity for the bedrock
well is estimated to be between 7.29x10-6 m?/s and 2.34x105 m2/s. The storativity was estimated to be between
1.96x10-3 and 6.16x10" (dimensionless) and was similar for well 2513529 in the overburden and well 7197381
in the bedrock. Storativity estimates for well A227593 are considered to not be representative of the aquifer due
to the influence of Wilder Lake. The domestic wells had between 0.7 and 2.8 m of available drawdown, which is
defined as the height of the water column in the well above the top of the aquifer. The values for transmissivity,
storativity, and available drawdown as determined by each analysis are provided in Table 9. Based on the
absence of response in the wells being monitored, the analyses consisted of intra-well methods.

For the purposes of average daily water use, the daily demand for each proposed residential lot is expected to
be in the range of 1,000 L/day (from the 2012 Ontario Building Code [OBC]). The number of lots proposed by H.
Bye. Construction Limited is 29. Therefore, it is expected that the overall area of development will require
approximately 29,000 L (29 m?3) of water per day.
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6.3

Using the results of analysis from each pumping test separately, the modified Moell method (Maathuis and van
der Kamp 2006) was used to determine the range of expected sustainable yield (Qxo) for the aquifer. It was
assumed that all of the wells that would be installed in the subdivision could be represented by a single well: this
is a conservative assumption made to simplify the analysis, the results of which are presented in Table 9. The
Q20 was estimated to be between 43.7 m3/day in well 2513529 and 125.3 m3day in well A227593. These
estimated sustainable well yields are higher than the expected water demand for the entire subdivision (29
m3/day).

Based on this analysis, wells installed in the overburden or the deeper dolostone bedrock system (approximately
40 to 50 m bgs) are both likely to provide sufficient long-term yield to support a single home. The well yields
determined as part of this investigation are considered to be representative of the long-term yields which can be
expected by the future residents of the development.

Water Supply — Interference with Other Wells

The radius of influence describes the maximum distance from a pumped well that a lowering to the water table
can be measured. Within the radius of influence, a lowering of the water level, and thus water column can occur.
Interference occurs when the water level is lowered sufficiently in the neighbouring wells to cause a reduction in
the yield beyond those required. The radius of influence is typically described as the area around a well where
water level reductions are experienced. It is important to note that it doesn’t differentiate the magnitude of the
water level change. Further, it is important to note that the radius of influence typically decreases exponentially
with distance from the pumping well, with the majority of influence in the direct vicinity of the well.

The Maathuis and van der Kamp (2006) paper describes how to estimate the drawdown within the radius of
influence of a well after pumping for 20 years.

It was assumed that all of the wells that would be installed in the subdivision could be represented by a single
well: this is a conservative assumption made to simplify the analysis. The properties of the aquifer from each of
the three pumping tests were included in the analysis. Using the design flow of the entire development of
approximately 29,000 L (29 m?3) of water per day, the drawdown within the radius of influence was calculated,
the results of which are presented in Table 9. The results show that at 300 m from the well representing the
entire subdivision, the drawdown was estimated to be between 0.43 and 0.01 m.

The individual lot well drawdown was also estimated. Based on the lot sizes, the average distance from the well
to the lot boundaries is approximately 25 m, and the average distance between the wells is approximately 50 m.
At a daily pumping rate of 1000 L/day, the drawdown after 20 years ranged from 0.30 to 0.01 m at 25 m from the
well and 0.22 m and 0.01 m at 50 m from the well. Based on the aquifer thickness and typical water column
height, this drawdown is considered insignificant.

Based on the information collected as part of this investigation, no influences on groundwater levels, interference
between wells (on or off-site) or hydrogeological resources is expected from the proposed development.
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7.1

SEWAGE SYSTEM ASSESSMENT

The following sewage system assessment has been completed using the stepwise process under the MECP D-
5-4 Guideline. Under this process, a series of steps, or “tests”, are completed, to determine if development is
suitable.

The first step of the D-5-4 Guideline is to assess whether lots are greater than one hectare, since it is evident
sufficient attenuation will occur for large lots. In this case the lots are less than one hectare so further study is
required.

The second step relates to System Isolation Considerations. Where it can be shown that the water supply
aquifers are isolated from the potential for impacts from sewage disposal, development may be supported.
Although a degree of attenuation, or separation may exist between the shallow overburden and deeper bedrock,
this approach has not been relied upon to support development.

This assessment uses the Contaminant Attenuation Considerations approach under the third step to evaluate
the potential for impacts. This generic approach estimates the amount of attenuation that will occur in the
groundwater system under the proposed development. More specifically, the Predictive Assessments —
Residential Developments has been used.

Although information regarding a neighbouring existing development is provided within this report, the D-5-4
Guideline for Monitoring Based Assessments — Existing Developments is not relied upon. Likewise, the
Monitoring Based Assessments — Phased Developments is not considered applicable or relied upon. Additional
evaluation or explanation is not considered to be applicable for the approaches not relied upon.

Sewage System — Lot Carrying Capacity

With respect to on-site sewage systems, the species of primary concern for environmental impacts is nitrogen.
Nitrogen, typically in the form of nitrate (and to a lesser extent nitrite) in groundwater systems, is a nutrient which
can cause adverse impacts to potable groundwater supply and receiving surface waters. As such, it is necessary
to ensure that the nitrogen (as nitrate) output of the proposed development will be attenuated to concentrations
of 10 mg/L, or lower (i.e. the health-based Ontario Drinking Water Standard). Under Procedure D-5-4, the method
of estimating attenuation is by dilution with only local infiltration (i.e. net precipitation going to groundwater
recharge). This procedure is considered to be conservative as it does not account for natural attenuation
mechanisms that occur within tile bed and groundwater system, or dilution with groundwater.
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The equation used to estimate dilution using the Procedure D-5-4 methodology is:

Daily Sewage LLoading Daily Loading from
(mg/day) + Infiltration (mg/day)
(A) (B) Total Nitrate
Loading
(mglL)

Total available dilution (L/day)
(&)

Under the D-5-4 Guideline, the calculations are to be considered holistically for the development (as opposed to
the individual lots). Based on the proposed development plan of 25 lots to be serviced by on-site sewage
systems, the anticipated nitrogen loading (as nitrate) is approximately 365 kg/year. The assumptions and
calculation inputs are as follows:

o The effective hydrologic water input, accounting for evapotranspiration and runoff, is estimated to be
approximately 90,100 m?3/yr.

= The infiltration rate was obtained by taking the difference between precipitation (1118.5 mm/yr,
Environment Canada 2015) and evapotranspiration (304 mm/yr, MODIS Global Evapotranspiration
Dataset, 2016) and discounting the result by 40% due to runoff (Ontario Ministry of Transportation 1997).
Subsurface soils of sand and gravel promotes infiltration. The run-off coefficient considers large rural
lots with sloping topography and is considered to be relatively conservative for the purposes of the impact
assessment (under estimates recharge and increases resultant nitrate concentration estimates), with a
resultant infiltration rate of 489 mm/year.
The property area of 20.8 hectares was used in the calculation.

¢ A itrate loading rate of 40 g/day was utilized for each of the proposed lots.

Table 10 shows the results of calculations to estimate the resultant groundwater nitrate concentration as a
function of number of lots. For the 29-lot proposed development, the resultant groundwater nitrate concentration
is calculated to be 3.77 mg/L, below the allowable concentration of 10 mg/L

On-Site Sewage System Feasibility

The proposed subdivision is anticipated to utilize private on-site sewage systems. To assess the feasibility of
this proposal, a preliminary sizing of the on-site sewage system will be compared against the typical lot size.
Typical houses in this development are expected to have between 4 and 7 bedrooms. Table 8.2.1.3.A. of the
Ontario Building Code (OBC) was used to estimate the design daily sanitary sewage flow based on the number
of bedrooms.

From the analysis of five soil samples taken from the near-surface (see Appendix F), the T-time (percolation
time) was determined to range from 8 minutes to 15 minutes/cm. Assuming a conservative estimate of T-time
for the site of 15 minutes, the dispersal beds are expected to have an overall size of between 200 and 350 m?
(12 m by 16 m to 15 m by 25 m). This was calculated using Table 8.7.4.1.A. of the OBC, which states that where
a T-time of less than 20 min/cm exists, the overall contact area is determined by a loading rate of 10 L/m?/day.
It is assumed that offsets of 5 m (from structures) and 3 m (from property line) are added as per OBC Table
8.2.1.6.B.
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8.2

Based on water levels collected to date, the groundwater table is approximately 0.27 m bgs near the edge of
Wilder Lake but ranges from 3.8 to 6.1 m bgs elsewhere across the site. As a 30 m setback from surface water
features and associated wetlands is required, development will not occur near the edge of Wilder Lake. Therefore
water levels in the range of 3.8 to 6.1 m bgs are expected in the developable area.

Table 8.2.1.6.A and 8.2.1.6.B in the Ontario Code and Guide for Sewage Systems 2012 indicates that the
distribution bed must be at least 3 metres from the property line, 5 metres from any structures on the property,
and 15 metres from any domestic drilled wells cased to at least 6m, or 30m from any other well (refer to the OBC
for specific requirements). A standard house footprint with garage is expected to be in the range of 200 to 300
m?, for a combined footprint of 600 to 700 mZ.

The lot sizes proposed for the development are proposed to be above 4,000 m2 (1.0 acre). With respect the
logistics of lot layout a lot of size 0.4 ha to represent the smallest lot is considered. Using the information provided
above, it is reasonable to expect that a Standard Class IV system could be constructed while meeting the setback
at the smallest lot, and accordingly, the other larger lots proposed. While the review is based on the larger
Standard Class IV system, the individual lots could also be serviced filter beds as per the OBC where less
disturbance of land is desirable. Ultimately, the design and construction of the sewage system would be
regulated under the requirements of the OBC with the application of associated setbacks, from buildings, wells,
and the water table.

DOMESTIC WATER SUPPLY ASSESSMENT

Groundwater Quantity

Based on information from the MECP well record search, there is a reasonable expectation of obtaining sufficient
supply of groundwater at each of the proposed lots and that the supply would provide a long-term reliable source
of water.

Based on the analyses, the expected sustainable yield (Qz0) for the wells in the deeper bedrock system is
expected to be in the range of 44 to 122 m3/day. With respect to peak flow requirements, the pumping tests
completed on the new wells at target depths were completed continuously at rates of between 36 and 66 L/min,
well above the 13 L/min identified Procedure D-5-5. Although not expected, in the event that an installed well
could not provide sufficient yield to meet peak water supply, supplemental storage, or an additional, or deeper,
well could be used to ensure peak demands are met.

The use of domestic water on the subject property is not expected to cause influence or impact to neighboring
properties based on observations made during the pumping tests and corresponding analyses. This analysis is
consistent with anecdotal information which indicates similar lot size and density in the broader area.

Groundwater Quality

Groundwater quality is considered to be consistent with groundwater from a carbonate-rich bedrock system with
elevated hardness. Raw water quality generally meets the aesthetic objectives with the exception of hardness.
Elevated hardness can cause staining and/or mineral deposits on fixtures. Depending on the personal
preferences of the home-owner standard treatment for hard water includes water softening or reverse-osmosis
systems.
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The shallow bedrock groundwater quality is considered to have the potential for microbiological contamination.
Additionally, the security of groundwater systems in rural environments cannot be guaranteed. Consequently, it
is recommended that water supply systems be fitted with a disinfection treatment component, such as ultra-violet
(UV) deactivation or chiorination.

Interference with existing neighbouring property use is not expected. As provided within the impact assessment
for on-site sewage systems, sufficient attenuation of sewage within the shallow groundwater system is
anticipated.

Water Supply Recommendations

In order to ensure sufficient water quantity and quality supply for the subject property, it is recommended that
the water supply wells be installed by licensed drilling contractor with considerations to setbacks from sewage
systems required by the Ontario Building Code. It is recommended that the wells target the overburden or
dolostone bedrock aquifer system (approximately 15 to 45 m below ground surface) and be constructed as per
requirements of Ontario Regulation 903.

It is recommended that the aesthetic water treatment requirements be established by the property owner via
direct samples from the well on their specific lot. Regardless of water quality results, it is recommended that
water supply systems be fitted with a disinfection treatment component, such as ultra-violet (UV) or chlorination.

GROUNDWATER IMPACT ASSESSMENT

Groundwater Quality — Sewage Systems

The background nitrate concentrations in the shallow overburden groundwater system were measured to be
between 0.14 and 1.1 mg/L, with an average of all samples of 0.53 mg/L, below 10 mg/L, which is the level at
which the D-5-4 Guideline indicates that development would not normally be supported. In the bedrock system,
the nitrate concentrations were measured to be between 0.38 and 1.50 mg/L, with an average nitrate
concentration of 0.81 mg/L for on-site and off-site locations. In all cases, the reported nitrate concentrations were
below the ODWS value of 10 mg/L.

The relatively low background levels of nitrogen and other constituents are considered to show only minor
influence from anthropogenic sources (i.e., human activity).

Water quality degradation due to the use of on-site sewage was estimated using the D-5-4 method, which
accounts only for dilution of sewage with rainfall. This approach is considered conservative since it doesn’t
account for additional attenuation of sewage due to dilution with groundwater or natural attenuation via biological
or geochemical process, which are known to occur. Using the dilution with rainfall approach, for the 29-lot
proposed development, the resultant groundwater nitrate concentration is estimated to be 3.78 mg/L, which is
below the allowable level of 10 mg/L. Consequently, once the additional potential attenuation is considered, it
is reasonable to expect that the resuitant groundwater quality will not be impacted by nitrogen due to the use of
the on-site sewage systems and no impacts are expected due to the proposed development.

Further, from an anecdotal perspective, it is reasonable to expect that the use of the property for rural residential
lots will be similar, or have less potential for impact to the groundwater quality. Based on the fact background
water quality shows little evidence of anthropogenic influence, it follows that the proposed development will not
impact groundwater.
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With respect to surface water quality, there are two primary receptors of concern:

1. Wilder Lake, and
2. Camp Creek.

The groundwater flow from the development is considered to be primarily away from Wilder Lake towards the
west. Consequently, the potential for groundwater influenced by sewage disposal is not likely to impact Wilder
Lake. Even where localized flow may be towards Wilder Lake, for example the westerly shoreline, setbacks
from Wilder Lake are provided through maintenance of the treed and low-lying buffer area for the shoreline lots.

Beyond the inferred flows to the northwest, the dilution factors associated with the relatively large rural lot with
sewage systems set back from the shoreline (greater than 50 m), with systems that are located in relatively
coarse-grained soils greater than 3 m above the water negate the potential for impacts to surface water.

The potential for impacts to Camp Creek are important based on the fact it is groundwater fed and acts as a
coldwater fishery. As an overall development, the water quality is not expected to be influenced, as described
through previous sections.

Surface Water Quality — Sewage Systems

With respect to surface water quality, there are two primary receptors of concern:

1. Wilder Lake, and
2. Camp Creek.

The groundwater flow from the development is considered to be primarily away from Wilder Lake towards the
west. Consequently, the potential for groundwater influenced by sewage disposal is not likely to impact Wilder
Lake. Even where localized flow may be towards Wilder Lake, for example the westerly shoreline, setbacks
from Wilder Lake are provided through maintenance of the treed and low-lying buffer area for the shoreline lots.
The potential for impacts are negated since:

» The large dilution factors associated with the relatively large rural lot with sewage systems set back from
the shoreline (greater than 50 m),

= The sewage systems that are located in relatively coarse-grained soils greater than 3 m above the water,
reducing the potential for phosphorous loading and migration.

The potential for impacts to Camp Creek are important based on the fact it is groundwater fed and acts as a
coldwater fishery. As an overall development, the water quality is not expected to be influenced, as described
through previous sections. With respect to Camp Creek specifically, there are 4 lots directly adjacent to this
creek. No impacts are anticipated for the same reasons noted above:

¢ The large dilution factors associated with the relatively large rural lot with sewage systems set back from
the shoreline (greater than 30 m),

* The sewage systems that are located in relatively coarse-grained soils generally greater than 3 m above
the water, reducing the potential for phosphorous loading and migration.

« The groundwater discharging in to the creek is inferred to be influenced on a more regional basis and
groundwater quality subject to mixing with all components.
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10.

Water Quantity and Quality — Stormwater Management

A stormwater management report and associated designs for the proposed development has been completed
under separate cover. The site development as whole is considered to be low intensity with approximately 30%
impervious area and large areas of undeveloped lands available for infiltration.

Of note is the occurrence of relatively coarse-grained soils at the site and deep water table in the elevated areas
where the proposed development will occur. These conditions are favourable for the use of the naturally high
infiltration capacity of soils. The proposed stormwater management utilized many infiltration-promoting methods
(i.e., low-impact development methods) including infiltration ponds, wet ponds, swales, and enhanced grass
swales. It is expected that the majority of rainfall events will be effectively infiltrated in through the stormwater
management system, with only major storm events having the potential for discharge to Wilder Lake or Camp
Creek.

Based on the site conditions and the promotion of infiltration throughout the stormwater management system no
impacts to water quantity or quality are expected to the groundwater or surface water. Since the majority of
stormwater will be treated through infiltration, water temperature and water quality will be mitigated while
maintaining recharge and groundwater conditions.

CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of this site servicing study, the following conclusions can be made:

e The aquifer beneath the site is capable of supplying groundwater at a rate greater than the expected
demand of the proposed development.

¢ |tis reasonable to expect that individual supply wells installed into the aquifer system will have sufficient
yield for both long-term supply and to meet peak demands.

e ltis reasonable to expect that the water quality from wells installed into the bedrock aquifer system will
be adequate for supply with the use of disinfection and aesthetic treatment for hardness.

e The proposed development of 29 lots with private individual sewage systems are not expected to cause
impacts to the groundwater resources. Estimates of the potential for groundwater impact by nitrate
(using the D-5-4 Guidelines) indicate a resultant estimated nitrate groundwater concentration of 3.77
mg/L, below the allowable concentration of 10 mg/L. With use of the additive method for background
water quality, the resultant groundwater concentration would be 4.20 mg/L, below the allowable
concentration of 10 mg/L.

* The size of the lots is sufficient to logistically support standard Class IV sewage systems and meet set
back requirements under the OBC. As per standard process, site layouts are to be confirmed at the time
of lot development and should consider neighbouring development plans, including well and sewage
system placement.

» The recommendations of the EIS have been considered as part of this Hydrogeological Study. No
impacts to ecological features due to changes in hydrogeological conditions or the water balance are
expected. The development layout and associated grading will maintain shallow groundwater flows
towards the low-lying wet areas and the water balance will generally be maintained.
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The following recommendations are made in support of the Conclusions provided above and to support the
development:

= Wells are to be completed in the overburden or bedrock aquifer system to a depth of approximately 15
to 45 mbgs and properly cased as per the requirements of Ontario Regulation 903.

= The type of treatment system be based on the results of a water quality analysis of the groundwater at
each well and the homeowner requirements/preferences for general/aesthetic groundwater parameters.

Regardless of water quality results, the treatment system should include a disinfection component, such
as UV or chlorination.

All of which is respectfully submitted.

GM BLUEPLAN ENGINEERING LIMITED

Per: Per:
J. Swiger, B.E.Sc., E.I.T. M. Nelson, P.Eng., P.Geo.
JS/mr
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Table 5: Summary of Deep Overburden and Bedrock Groundwater Chemistry

2513529 A227593 7197381
Parameter On:)‘\\I::S OADIVAIS Og‘gs Units Pumping Test 07-Jan-2019 Pumping Test 08-Jan-2019 Pumping Test 09-Jan-2019
Early Time | Late Time Early Time | Late Time Early Time | Late Time

Qeneral Chamlstry m—
Calculnted 105 - 500 e malL 290 280 310 300 260 260
Hardness (CaCO3) - 80-100 - mg/L 280 280 300 290 250 250
Total Ammonia-N - = - ma/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Conductivity - - - umho/cm 520 520 560 560 480 470
Dissolved Organic Carbon - 5 - mg/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Orthophosphate (P) - - - mg/L <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

H - B.5-8.5 - pH 8.04 8.02 7.87 7.93 -] B8.15
Dissolved Sulphate (S04) - 500 - ma/L 14 14 9.9 10 12 12
Alkalinity (Total as CaCO3) - 30-500 - ma/l 260 260 280 280 240 240
Dissolved Chlonde (CI) - 250 - mg/L. 5 5.2 7.6 6.9 3.8 4
Nitrite (N) 1 - - ma/L 0.053 0.043 <0.010 <0.010 <0.010 <0.010
[Nitrate (N) 10 - - ma/L 0.6 0.57 1.5 1.41 042 0.38
Nitrite + Nitrate (N) 10 - - ma/L 0.65 0.61 1.5 1.41 0.42 0.38
Dissolved Metals
Dissolved Aluminum (Al) - - 100 ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Antimony (Sb) 6 - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Arsenic (As) 25 - - ug/L <1.0 <1.0 <1.0 <1.0 1.6 14
Dissolved Barium (Ba) 1000 - - ug/L 23 24 13 13 17 17
Dissolved Berylium (Be) - - - ugiL <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Boron (B} 5000 - - ug/L <10 <10 <10 <10 10 10
Dissolved Cadmium (Cd) 5 - - ug/l <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Calcium (Ca) - - - ug/L 62000 62000 70000 68000 56000 57000
Dissolved Chromium (Cr) 50 - - ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Cobalt (Co) - - - ug/L <0.,50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Copper {(Cu) = 1000 - ug/L <1.0 <1.0 1.1 <1.0 <1.0 <1.0
Dissolved Iron (Fe) - 300 - ug/L <100 <100 <100 <100 <100 <100
Dissolved Lead (Pb) i0 - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
IDissolved Magnesium (Mg) - - - ug/L 30000 30000 31000 30000 26000 26000
Dissolved Manganese (Mn) - 50 - ug/L 53 59 <2.0 <2.0 4.6 4
Dissolved Molybdenum (Mo) - - - ug/L 0.59 0.61 <0.50 <0.50 1.4 1.4
Dissolved Nickel (Ni) - - - ug/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Dissolved Phosphorus (P) - - - ug/L <100 <100 <100 <100 <100 <100
Dissolved Potassium (K) - - = ug/L 710 690 810 780 520 540
Dissolved Selenium (Se) - - - ug/L <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
Dissolved Silicon (Si) - - - ug/L 5300 5300 4600 4700 4900 4900
Dissolved Silver (Ag) - - - ug/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dissolved Sodium {Na) 20000 | 200000 - ug/L 2700 2700 3200 3200 3200 3300
Dissolved Strontium (Sr) - - - ug/L 710 710 440 440 700 700
Dissolved Thallium (TI) - - - ug/L <0.050 <0.050 <0.050 <0.050 <0.050 <0.050
Dissolved Titanium (T1) - - - ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Dissolved Uranium (U) 20 - - ug/L 1.2 1.2 0.73 0.71 1.3 1.4
Dissolved Vanadium (V) - - - ug/L <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Dissolved Zinc (Zn) - 5000 - ug/L <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Notes:

1. ODWS = Ontario Drinking Water Standards

2. MAC = Maximum Acceptable Criteria; health based criteria

3. AJO = Aesthetic Objective; aesthetic criteria

4. Values in bold exceed the A/O

5. Values in bold and shaded exceed the MAC

6. The aesthetic objective for sodium in drinking water is 200 mg/L. However, the local Medical Officer of Health should be notified when the sodium concentration exceeds
20 mg/L so that this information may be communicated to local physicians for their use with patients on sodium restricted diets.

7. "-" indicates that there is no associated value or the parameter was not measured.
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APPENDIX A:
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APPENDIX C:
LABORATORY CERTIFICATE OF ANALYSIS
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A Bureau Verlty Group Company

Attention: Kim Donnelly

GM BluePlan Engineering Limited

1260 - 2nd Ave E

Unit 1

Owen Sound, ON
CANADA N4K 2]3

MAXXAM JOB #: B818086
Received: 2018/08/03, 09:15

Sample Matrix: Water
# Samples Received: 3

Your Project #: 219173

Site Location:

Your C.0.C. #:n/a

CERTIFICATE OF ANALYSIS

WILDER LAKE SUBDIVISION/WILDER LAKE

Report Date: 2018/08/10
Report #: R5351388
Version: 1 - Final

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Alkalinity 3 N/A 2018/08/07 CAM SOP-00448 SM232320Bm
Carbonate, Bicarbonate and Hydroxide 3 N/A 2018/08/08 CAM SOP-00102 APHA 4500-CO2 D
Chloride by Automated Colourimetry 3 N/A 2018/08/07 CAM SOP-00463 EPA 325.2 m
Conductivity 3 N/A 2018/08/07 CAM SOP-00414 SM 232510 m
Dissolved Organic Carbon (DOC) (1) 3 N/A 2018/08/07 CAM SOP-00446 SM 235310B m
Hardness {calculated as CaCO3) 3 N/A 2018/08/09 CAM SOP SM 2340 B

00102/00408/00447

Lab Filtered Metals by ICPMS 3 2018/08/04 2018/08/09 CAM SOP-00447 EPA 6020B m
lon Balance (% Difference) 3 N/A 2018/08/09
Anion and Cation Sum 3 N/A 2018/08/09
Total Ammaonia-N 2 N/A 2018/08/08 CAM SOP-00441 EPA GS1-2522-90 m
Total Ammaonia-N 1 N/A 2018/08/10 CAM SOP-00441 EPA GS1-2522-90m
Nitrate (NO3) and Nitrite (NO2) in Water {2) 3 N/A 2018/08/07 CAM SOP-00440 SM 23 4500-NO31/NO2B
pH 3 N/A 2018/08/07 CAM SOP-00413 SM 4500H+ B m
Orthophosphate 3 N/A 2018/08/07 CAM SOP-00461 EPA 365.1m
Sat. pH and Langelier Index (@ 20C) 3 N/A 2018/08/09
Sat. pH and Langelier Index (@ 4C) 3 N/A 2018/08/09
Sulphate by Automated Colourimetry 3 N/A 2018/08/07 CAM SOP-00464 EPA 3754 m
Total Dissolved Solids (TDS calc) 3 N/A 2018/08/09

Remarks:

Maxxam Analytics' laboratories are accredited to 1SO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam'’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
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Ma)(/am

A Bureau Verlta_, Group Company

Your Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Your C.O.C. #: n/a
Attention: Kim Donnelly

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 213

Report Date: 2018/08/10
Report #: R5351388
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B818086

Received: 2018/08/03, 09:15

or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

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(F),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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Ma)(/am

A Bureau Vema_, Group Company

Maxxam Job #: B818086 GM BluePlan Engineering Limited
Report Date: 2018/08/10 Client Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Sampler Initials: CS

RCAP - COMPREHENSIVE (LAB FILTERED)

Maxxam ID H}Y620 HJY621 HIY622
Sampling Date 2018/08/02 2018/08/02 | 2018/08/02
COC Number n/a n/a n/a

UNITS [BH-1/MW-1|QC Batch| BH-3/MW-3 | BH-5/MW-5| RDL | QC Batch
Calculated Parameters
Anion Sum me/L 6.57 5664051 6.66 7.68 N/A | 5664051
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 290 5663639 320 350 1.0 | 5663639
Calculated TDS mg/L 320 5663133 320 380 1.0 | 5663133
Carb. Alkalinity (calc. as CaCO3) mg/L 3.0 5663639 2.1 2.2 1.0 | 5663639
Cation Sum me/L 6.72 5664051 6.61 7.54 N/A | 5664051
Hardness (CaCO3) mg/L 320 5663132 330 360 1.0 | 5663132
lon Balance (% Difference) % 1.09 5664049 0.360 0.870 N/A | 5664049
Langelier Index (@ 20C) N/A 0.919 5663640 0.809 0.889 5663640
Langelier Index (@ 4C) N/A 0.670 5663641 0.560 0.641 5663641
Saturation pH (@ 20C) N/A 7.11 5663640 7.04 6.95 5663640
Saturation pH {@ 4C) N/A 7.36 5663641 7.29 7.19 5663641
Inorganics
Total Ammonia-N mg/L 0.17 5667142 0.24 0.58 0.050( 5666945
Conductivity umho/cm 580 5665320 580 660 1.0 | 5665320
Dissolved Organic Carbon mg/L 0.95 5664567 1.4 2.6 0.50 | 5664567
Orthophosphate (P) mg/L <0.010 5665201 <0.010 <0.010 0.010( 5665201
pH pH 8.03 5665317 7.85 7.83 5665317
Dissolved Sulphate (S04) mg/L 8.4 5665200 8.6 15 1.0 | 5665200
Alkalinity (Total as CaCO3) mg/L 300 5665315 320 350 1.0 | 5665315
Dissolved Chloride (CI-) mg/L 16 5665198 34 13 1.0 | 5665198
Nitrite (N) meg/L <0.010 5665209 <0.010 <0.010 0.010( 5665209
Nitrate (N) mg/L 0.65 5665209 0.21 0.14 0.10 | 5665209
Nitrate + Nitrite (N) mg/L 0.65 5665209 0.21 0.14 0.10 | 5665209
Metals
Dissolved Aluminum (Al) ug/L <5.0 5665152 <5.0 5.2 5.0 | 5665152
Dissolved Antimony (Sb) ug/L <0.50 5665152 <0.50 <0.50 0.50 | 5665152
Dissolved Arsenic (As) ug/L <1.0 5665152 <1.0 <1.0 1.0 | 5665152
Dissolved Barium (Ba) ug/L 6.1 5665152 7.0 18 2.0 | 5665152
Dissalved Beryllium (Be) ug/L <0.50 5665152 <0.50 <0.50 0.50 | 5665152
Dissolved Boron (B} ug/L 12 5665152 <10 11 10 | 5665152
Dissolved Cadmium (Cd) ug/L <0.10 5665152 <0.10 <0.10 0.10 | 5665152
Dissolved Calcium (Ca) ug/L 69000 5665152 76000 85000 200 | 5665152
Dissolved Chromium (Cr) ug/L <5.0 5665152 <5.0 <5.0 5.0 | 5665152
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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A Bureau Verltas Group Company

Maxxam Job #: B88086 GM BluePlan Engineering Limited
Report Date: 2018/08/10 Client Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Sampler Initials: CS

RCAP - COMPREHENSIVE (LAB FILTERED)

Maxxam ID HIY620 HJY621 HJY622
Sampling Date 2018/08/02 2018/08/02 | 2018/08/02
COC Number n/a n/a n/a

UNITS | BH-1/MW-1|QC Batch| BH-3/MW-3 | BH-5/MW-5| RDL | QC Batch
Dissolved Cobalt (Co) ug/L <0.50 5665152 <0.50 <0.50 0.50 | 5665152
Dissolved Copper (Cu) ug/L <1.0 5665152 1.2 <1.0 1.0 | 5665152
Dissolved Iron (Fe) ug/L <100 5665152 <100 <100 100 | 5665152
Dissolved Lead (Pb) ug/L <0.50 5665152 <0.50 <0.50 0.50 | 5665152
Dissolved Magnesium (Mg) ug/L 36000 5665152 33000 34000 50 | 5665152
Dissolved Manganese {Mn) ug/L <2.0 5665152 2.6 210 2.0 | 5665152
Dissolved Molybdenum (Mo) ug/L 1.4 5665152 2.8 3.0 0.50 | 5665152
Dissolved Nickel (Ni) ug/L <1.0 5665152 1.1 13 1.0 | 5665152
Dissolved Phosphorus (P) ug/L <100 5665152 <100 <100 100 | 5665152
Dissolved Potassium (K) ug/L 1200 5665152 750 790 200 | 5665152
Dissolved Selenium (Se) ug/L <2.0 5665152 <2.0 <2.0 2.0 | 5665152
Dissolved Silicon (Si) ug/L 3700 5665152 3500 3600 50 | 5665152
Dissolved Silver (Ag) ug/L <0.10 5665152 | <0.10 <0.10 0.10 | 5665152
Dissolved Sodium (Na) ug/L 4900 5665152 1300 6100 100 | 5665152
Dissolved Strontium (Sr) ug/L 290 5665152 74 160 1.0 | 5665152
Dissolved Thallium (T1) ug/L <0.050 | 5665152 <0.050 <0.050 [0.050| 5665152
Dissolved Titanium (Ti) ug/L <5.0 5665152 <5.0 <5.0 5.0 | 5665152
Dissolved Uranium (U) ug/L 0.52 5665152 0.24 1.3 0.10 | 5665152
Dissolved Vanadium (V) ug/L <0.50 5665152 |  <0.50 0.85 0.50 | 5665152
Dissolved Zinc (Zn) ug/L <5.0 5665152 <5.0 <5.0 5.0 | 5665152
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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A Bureau \/emh; Group Company

Maxxam Job #: B818086
Report Date: 2018/08/10

GM BluePlan Engineering Limited
Client Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Sampler Initials: CS

TEST SUMMARY
Maxxam ID: HJY620 Collected: 2018/08/02
Sample ID: BH-1/MW-1 Shipped:
Matrix: Water Received: 2018/08/03

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5665315 N/A 2018/08/07 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5663639 N/A 2018/08/08 Automated Statchk
Chloride by Automated Colourimetry KONE 5665198 N/A 2018/08/07 Deonarine Ramnarine
Conductivity AT 5665320 N/A 2018/08/07 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5664567 N/A 2018/08/07 Shivani Shivani
Hardness {calculated as CaCO3) 5663132 N/A 2018/08/09 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5665152 2018/08/04 2018/08/09 Matthew Ritenburg
lon Balance (% Difference) CALC 5664049 N/A 2018/08/09 Automated Statchk
Anion and Cation Sum CALC 5664051 N/A 2018/08/09 Automated Statchk
Total Ammonia-N LACH/NH4 5667142 N/A 2018/08/10 Parminder Sangha
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5665209 N/A 2018/08/07 Chandra Nandlal
pH AT 5665317 N/A 2018/08/07 Surinder Rai
Orthophosphate KONE 5665201 N/A 2018/08/07 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5663640 N/A 2018/08/09 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5663641 N/A 2018/08/09 Automated Statchk
Sulphate by Automated Colourimetry KONE 5665200 N/A 2018/08/07 Alina Dobreanu
Total Dissolved Solids {TDS caic) CALC 5663133 N/A 2018/08/09 Automated Statchk

Maxxam ID:  HJY621 Collected: 2018/08/02

Sample ID: BH-3/MW-3 Shipped:
Matrix: Water Received: 2018/08/03
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5665315 N/A 2018/08/07 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5663639 N/A 2018/08/08 Automated Statchk
Chloride by Automated Colourimetry KONE 5665198 N/A 2018/08/07 Deonarine Ramnarine
Conductivity AT 5665320 N/A 2018/08/07 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5664567 N/A 2018/08/07 Shivani Shivani
Hardness (calculated as CaC03) 5663132 N/A 2018/08/09 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5665152 2018/08/04 2018/08/09 Matthew Ritenburg
lon Balance (% Difference) CALC 5664049 N/A 2018/08/09 Automated Statchk
Anion and Cation Sum CALC 5664051 N/A 2018/08/09 Automated Statchk
Total Ammonia-N LACH/NH4 5666945 N/A 2018/08/08 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5665209 N/A 2018/08/07 Chandra Nandlal
pH AT 5665317 N/A 2018/08/07 Surinder Rai
Orthophosphate KONE 5665201 N/A 2018/08/07 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5663640 N/A 2018/08/09 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5663641 N/A 2018/08/09 Automated Statchk
Sulphate by Automated Colourimetry KONE 5665200 N/A 2018/08/07 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 5663133 N/A 2018,/08/09 Automated Statchk
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Maxxam Job #: B8)8086
Report Date: 2018/08/10

GM BluePlan Engineering Limited
Client Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Sampler Initials: CS

TEST SUMMARY
Maxxam ID: HJY622 Collected: 2018/08/02
Sample ID: BH-5/MW-5 Shipped:
Matrix: Water Received: 2018/08/03
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5665315 N/A 2018/08/07 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5663639 N/A 2018/08/08 Automated Statchk
Chloride by Automated Colourimetry KONE 5665198 N/A 2018/08/07 Deonarine Ramnarine
Conductivity AT 5665320 N/A 2018/08/07 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5664567 N/A 2018/08/07 Shivani Shivani
Hardness {calculated as CaCO3) 5663132 N/A 2018/08/09 Automated Statchk
Lab Filtered Metals by ICPMS 1CP/MS 5665152 2018/08/04 2018/08/09 Matthew Ritenburg
lon Balance (% Difference) CALC 5664049 N/A 2018/08/09 Automated Statchk
Anion and Cation Sum CALC 5664051 N/A 2018/08/09 Automated Statchk
Total Ammonia-N LACH/NH4 5666945 N/A 2018/08/08 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5665209 N/A 2018/08/07 Chandra Nandlal
pH AT 5665317 N/A 2018/08/07 Surinder Rai
Orthophosphate KONE 5665201 N/A 2018/08/07 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5663640 N/A 2018/08/09 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5663641 N/A 2018/08/09 Automated Statchk
Sulphate by Automated Colourimetry KONE 5665200 N/A 2018/08/07 Alina Dobreanu
Total Dissolved Solids {TDS calc) CALC 5663133 N/A 2018/08/09 Automated Statchk
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Maxxam Job #: B8J8086 GM BluePlan Engineering Limited

Report Date: 2018/08/10 Client Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Sampler Initials: CS

GENERAL COMMENTS

All of the 500mL General plastic bottles contained visible sediment.
All of the 250mL plastic bottles for NH4 analysis contained visible sediment.

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

Maxxam Job #: B8J8086 GM BluePlan Engineering Limited
Report Date: 2018/08/10 Client Project #: 219173
Site Location:  WILDER LAKE SUBDIVISION/WILDER LAKE

Sampler Initials: CS
VALIDATION SIGNATURE PAGE

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

Ot Oaruiore.

Cristina Carriere, Scientific Service Specialist

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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Attention: Kim Donnelly

GM BluePlan Engineering Limited

1260 - 2nd Ave E

Unit 1
Owen Sound, ON
CANADA N4K 2J3

Site Location:

Your C.O.C. #: N/A

WILDER LAKE

Report Date: 2019/01/21
Report #: R5565467
Version: 1 - Final

CERTIFICATE OF ANALYSIS
MAXXAM JOB #: B908653
Received: 2019/01/11, 09:15
Sample Matrix: Water
# Samples Received: 6
Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Alkalinity 4 N/A 2019/01/14 CAM SOP-00448 SM 23 2320Bm
Alkalinity 2 N/A 2019/01/16 CAM SOP-00448 SM 23 2320Bm
Carbonate, Bicarbonate and Hydroxide 4 N/A 2019/01/15 CAM SOP-00102 APHA 4500-CO2 D
Carbonate, Bicarbonate and Hydroxide 2 N/A 2019/01/17 CAM SOP-00102 APHA 4500-CO2 D
Chloride by Automated Colourimetry 4 N/A 2019/01/14 CAM SOP-00463 EPA325.2m
Chloride by Automated Colourimetry 2 N/A 2019/01/16 CAM SOP-00463 EPA 325.2m
Conductivity 4 N/A 2019/01/14 CAM SOP-00414 SM 23 2510 m
Conductivity 2 N/A 2019/01/16 CAM SOP-00414 SM 232510 m
Dissolved Organic Carbon (DOC) (1) 3 N/A 2019/01/12 CAM SOP-00446 SM 2353108 m
Dissolved Organic Carbon (DOC) (1) 3 N/A 2019/01/14 CAM SOP-00446 SM 2353108 m
Hardness (calculated as CaCO3) 6 N/A 2019/01/17 CAM SOP SM 2340 B
00102/00408/00447
Lab Filtered Metals by ICPMS 6 2019/01/16 2019/01/17 CAM SOP-00447 EPA 6020B m
lon Balance (% Difference) 6 N/A 2019/01/17
Anion and Cation Sum 6 N/A 2019/01/17
Total Ammonia-N 6 N/A 2019/01/15 CAM SOP-00441 EPA GS 1-2522-90 m
Nitrate (NO3) and Nitrite (NO2) in Water (2) 4 N/A 2019/01/15 CAM SOP-00440 SM 23 4500-NO3I1/NO2B
Nitrate (NO3) and Nitrite (NO2) in Water (2) 2 N/A 2019/01/16 CAM SOP-00440 SM 23 4500-NO31/NO2B
pH 4 N/A 2019/01/14 CAM SOP-00413 SM 4500H+ B m
pH 2 N/A 2019/01/16 CAM SOP-00413 SM 4500H+B m
Orthophosphate 4 N/A 2019/01/14 CAM SOP-00461 EPA365.1m
Orthophosphate 2 N/A 2019/01/16 CAM SOP-00461 EPA 365.1m
Sat. pH and Langelier Index {@ 20C) 6 N/A 2019/01/17
Sat. pH and Langelier Index (@ 4C) 6 N/A 2019/01/17
Sulphate by Automated Colourimetry 4 N/A 2019/01/14 CAM SOP-00464 EPA375.4m
Sulphate by Automated Colourimetry 2 N/A 2019/01/16 CAM SOP-00464 EPA 375.4m
Total Dissolved Solids (TDS calc) 6 N/A 2019/01/17

Remarks:

Maxxam Analytics’ laboratories are accredited to 1SO/IEC 17025:2005 for specific parameters on scopes of accreditation. Unless otherwise noted,
procedures used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.
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Site Location:  WILDER LAKE
Your C.O.C. #: N/A

Attention: Kim Donnelly

GM BluePlan Engineering Limited
1260 -2nd Ave E

Unit 1

Owen Sound, ON

CANADA N4K 2]3

Report Date: 2019/01/21
Report #: R5565467
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B908653
Received: 2019/01/11, 09:15

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam’s profession using
accepted testing methodologies, quality assurance and quality control procedures {except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Client using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

Reference Method suffix “m” indicates test methods incorporate validated madifications 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
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Maxxam Job #: B908653
Report Date: 2019/01/21

GM BluePlan Engineering Limited

Site Location:

RCAP - COMPREHENSIVE (LAB FILTERED)

WILDER LAKE
Sampler Initials: JW

Maxxam ID 155608 1SS609 1S5610
. 2019/01/07 2015/01/08 2019/01/07

pampling Date 12/:13/ 1é;10/ 16:45/
COC Number N/A N/A N/A

UNITS | DW-1-SAMPLE 1| QC Batch | DW-1-SAMPLE 2 | QC Batch | DW-2-SAMPLE 1| RDL | QC Batch
Calculated Parameters
Anion Sum me/L 5.73 5924819 5.66 5924819 6.12 N/A | 5924819
Bicarb. Alkalinity (calc. as CaCO3) mg/L 260 5924262 260 5924262 280 1.0 | 5924262
Calculated TDS mg/L 290 5924822 280 5924822 310 1.0 | 5924822
Carb. Alkalinity (calc. as CaCO3) mg/L 2.7 5924262 2.5 5924262 2.5 1.0 | 5924262
Cation Sum me/L 5.67 5924819 5.69 5924819 6.18 N/A | 5924819
Hardness (CaCO3) mg/L 280 5924264 280 5924264 300 1.0 | 5924264
Jon Balance (% Difference) % 0.510 5924818 0.270 5924818 0.540 N/A | 5924818
Langelier Index (@ 20C) N/A 0.836 5924820 0.811 5924820 0.845 5924820
Langelier Index (@ 4C) N/A 0.587 5924821 0.561 5924821 0.596 5924821
Saturation pH (@ 20C) N/A 7.20 5924820 7.21 5924820 7.13 5924820
Saturation pH (@ 4C) N/A 7.45 5924821 7.46 5924821 7.38 5924821
Inorganics
Total Ammonia-N mg/L <0.050 5927341 <0.050 5927341 <0.050 0.050( 5927341
Conductivity umho/cm 520 5924992 520 5929145 560 1.0 | 5924992
Dissolved Organic Carbon mg/L <0.50 5923041 <0.50 5925023 <0.50 0.50 | 5923041
Orthophosphate (P) mg/L <0.010 5925941 <0.010 5930349 <0.010 0.010] 5925941
pH pH 8.04 5924991 8.02 5929150 7.97 5924991
Dissolved Sulphate (SO4) mg/L 14 5925940 14 5930348 9.9 1.0 | 5925940
Alkalinity (Total as CaCO3} mg/L 260 5924985 260 5929141 280 1.0 | 5924985
Dissolved Chloride (Cl-) mg/L 5.0 5925939 52 5930347 7.6 1.0 | 5925939
Nitrite (N) mg/L 0.053 5925937 0.043 5929866 <0.010 0.010| 5925937
Nitrate {N) meg/L 0.60 5925937 0.57 5929866 1.50 0.10 | 5925937
Nitrate + Nitrite (N) meg/L 0.65 5925937 0.61 5929866 1.50 0.10 | 5925937
Metals
Dissolved Aluminum (Al) ug/L <5.0 5931459 <5.0 5931459 <5.0 5.0 | 5931459
Dissolved Antimony (Sb) ug/L <0.50 5931459 <0.50 5931459 <0.50 0.50 | 5931459
Dissolved Arsenic (As) ug/L <1.0 5931459 <1.0 5931459 <1.0 1.0 | 5931459
Dissolved Barium (Ba) ug/L 23 5931459 24 5931459 13 2.0 | 5931459
Dissolved Beryllium (Be) ug/L <0.50 5931459 <0.50 5931459 <0.50 0.50 | 5931459
Dissolved Boron (B) ug/L <10 5931459 <10 5931459 <10 10 | 5931459
Dissolved Cadmium (Cd) ug/L <0.10 5931459 <0.10 5531459 <0.10 0.10 | 5931459
Disscolved Calcium (Ca) ug/L 62000 5931459 62000 5931459 70000 200 | 5931459
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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Maxxam Job #: B08653 GM BluePlan Engineering Limited
Report Date: 2019/01/21 Site Location:  WILDER LAKE
Sampler Initials: JW

RCAP - COMPREHENSIVE (LAB FILTERED)

Maxxam ID 1SS608 1SS609 1SS610
campling Dats 2019/01/07 2019/01/08 2019/01/07
12:13 16:10 10:45

COC Number N/A N/A N/A

UNITS | DW-1-SAMPLE 1 | QC Batch | DW-1-SAMPLE 2 | QC Batch | DW-2-SAMPLE 1| RDL | QC Batch
Dissolved Chromium (Cr) ug/L <5.0 5931459 <5.0 5931459 <5.0 5.0 | 5931459
Dissolved Cobalt (Co) ug/L <0.50 5931459 <0.50 5931459 <0.50 0.50 | 5931459
Dissolved Copper (Cu) ug/L <1.0 5931459 <1.0 5931459 11 1.0 | 5931459
Dissolved Iron (Fe) ug/L <100 5931459 <100 5931459 <100 100 | 5931459
Dissolved Lead (Pb) ug/L <0.50 5931459 <0.50 5931459 <0.50 0.50 | 5931453
Dissolved Magnesium (Mg) ug/L 30000 5931459 30000 5931459 31000 50 | 5931459
Dissolved Manganese (Mn) ug/L 53 5931459 59 5931459 <2.0 2.0 | 5931459
Dissolved Molybdenum (Mo) ug/L 0.59 5931459 0.61 5931459 <0.50 0.50 | 5931455
Dissolved Nickel (Ni) ug/L <1.0 5931459 <1.0 5931459 <1.0 1.0 | 5931459
Dissolved Phosphorus (P) ug/L <100 5931459 <100 5931459 <100 100 | 5931459
Dissolved Potassium (K) ug/L 710 5931459 690 5931459 810 200 | 5931459
Dissolved Selenium (Se) ug/L <2.0 5931459 <2.0 5931459 <2.0 2.0 | 5931459
Dissolved Silicon (Si) ug/L 5300 5931459 5300 5931459 4600 50 | 5931459
Dissolved Silver {Ag) ug/L <0.10 5931459 <0.10 5931459 <0.10 0.10 | 5931459
Dissolved Sodium (Na) ug/L 2700 5931459 2700 5931459 3200 100 | 5931459
Dissolved Strontium (Sr) ug/L 710 5931459 710 5931459 440 1.0 | 5931459
Dissolved Thallium (TI) ug/L <0.050 5931459 <0.050 5931459 <0.050 0.050] 5931459
Dissolved Titanium (Ti) ug/L <5.0 5931459 <5.0 5931459 <5.0 5.0 | 5931459
Dissolved Uranium (U) ug/L 1.2 5931459 1.2 5931459 0.73 0.10 | 5931459
Dissolved Vanadium (V) ug/L <0.50 5931459 <0.50 5931459 <0.50 0.50 | 5931459
Dissolved Zinc (Zn) ug/L <5.0 5931459 <5.0 5931459 <5.0 5.0 | 5931459
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam Job #: B908653
Report Date: 2019/01/21

GM BluePlan Engineering Limited
Site Location:  WILDER LAKE
Sampler Initials: JW

RCAP - COMPREHENSIVE (LAB FILTERED)

Maxxam ID 1SS611 I1SS611 155612
: 2019/01/08 2019/01/08 2019/01/07
sampling Data 12;35/ 1é:35/ 1(4:45/
COC Number N/A N/A N/A
DW-2-SAMPLE
UNITS | DW-2-SAMPLE 2| RDL | QC Batch 2 RDL | QC Batch | DW-3-SAMPLE 1| RDL | QC Batch
Lab-Dup
Calculated Parameters
Anion Sum me/L 6.05 N/A | 5924819 5.22 N/A | 5924819
Bicarb. Alkalinity (calc. as CaCO3) | mg/L 270 1.0 | 5924262 240 1.0 | 5924262
Calculated TDS mg/L 300 1.0 | 5924822 260 1.0 | 5924822
Carb. Alkalinity {calc. as CaCO3) meg/L 2.2 1.0 | 5924262 2.3 1.0 | 5924262
Cation Sum me/L 6.00 N/A | 5924819 5.09 N/A | 5924819
Hardness (CaCO3) mg/L 290 1.0 | 5924264 250 1.0 | 5924264
lon Balance (% Difference) % 0.450 N/A | 5924818 1.26 N/A | 5924818
Langelier Index (@ 20C) N/A 0.785 5924820 0.732 5924820
Langelier Index (@ 4C) N/A 0.536 5924821 0.483 5924821
Saturation pH (@ 20C) N/A 7.14 5924820 7.27 5924820
Saturation pH (@ 4C) N/A 7.39 5924821 7.52 5924821
Inorganics
Total Ammonia-N mg/L <0.050 0.050| 5927341 <0.050 0.050] 5927341 <0.050 0.050] 5927341
Conductivity umho/cm 560 1.0 | 5925972 480 1.0 | 5924992
Dissolved Organic Carbon mg/L <0.50 0.50 | 5925023 <0.50 0.50 | 5923041
Orthophosphate (P) mg/L <0.010 0.010| 5925941 <0.010 0.010] 5925941
pH pH 7.93 5925974 8.00 5924991
Dissolved Sulphate (SO4) mg/L 10 1.0 | 5925940 12 1.0 | 5925940
Alkalinity (Total as CaCO3) mg/L 280 1.0 | 5925971 240 1.0 | 5924985
Dissolved Chloride (Cl-) mg/L 6.9 1.0 | 5925939 3.8 1.0 | 5925939
Nitrite (N) mg/L <0.010 0.010| 5925937 <0.010 0.010] 5925937
Nitrate (N) mg/L 1.41 0.10 | 5925937 0.42 0.10 | 5925937
Nitrate + Nitrite (N) mg/L 1.41 0.10 | 5925937 0.42 0.10 | 5925937
Metals
Dissalved Aluminum (Al) ug/L <5.0 5.0 | 5931459 <5.0 5.0 | 5931459
Dissolved Antimony (Sb) ug/L <0.50 0.50 | 5931459 <0.50 0.50 | 5931459
Dissolved Arsenic (As) ug/L <1.0 1.0 | 5931459 1.6 1.0 | 5931459
Dissolved Barium (Ba) ug/L 13 2.0 | 5931459 17 2.0 | 5931459
Dissolved Beryllium (Be) ug/L <0.50 0.50 | 5931459 <0.50 0.50 | 5931459
Dissolved Boron (B) ug/L <10 10 | 5931459 10 10 | 5931459
Dissolved Cadmium (Cd) ug/L <0.10 0.10 | 5931459 <0.10 0.10 | 5931459
Dissolved Calcium {Ca) ug/L 68000 200 | 5931459 56000 200 | 5931459
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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Maxxam Job #: B908653
Report Date: 2019/01/21

GM BluePlan Engineering Limited
Site Location:

Sampler Initials: JW

RCAP - COMPREHENSIVE (LAB FILTERED)

WILDER LAKE

Maxxam ID 1SS611 1S5611 1S5612
2019/01/08 2019/01/08 2019/01/07
g eheDte 16/:35/ 1é:35/ 1é:45/
COC Number N/A N/A N/A
DW-2-SAMPLE
UNITS | DW-2-SAMPLE 2| RDL | QC Batch 2 RDL | QC Batch | DW-3-SAMPLE 1| RDL | QC Batch
Lab-Dup
Dissolved Chromium (Cr) ug/L <5.0 5.0 | 5931459 <5.0 5.0 | 5931459
Dissolved Cobalt (Co) ug/L <0.50 0.50 | 5931459 <0.50 0.50 | 5931459
Dissolved Copper (Cu) ug/L <1.0 1.0 | 5931459 <1.0 1.0 | 5931459
Dissolved Iron (Fe) ug/L <100 100 | 5931455 <100 100 | 5931459
Dissolved Lead (Pb) ug/L <0.50 0.50 | 5931459 <0.50 0.50 | 5931459
Dissolved Magnesium (Mg) ug/L 30000 50 | 5931459 26000 50 | 5931459
Dissolved Manganese (Mn) ug/L <2.0 2.0 | 5931459 4.6 2.0 | 5931459
Dissolved Molybdenum (Mo} ug/L <0.50 0.50 | 5931459 14 0.50 | 5931459
Dissolved Nickel (Ni) ug/L <1.0 1.0 | 5931459 <1.0 1.0 | 5931459
Dissolved Phosphorus (P) ug/L <100 100 | 5931459 <100 100 | 5931459
Dissolved Potassium (K) ug/L 780 200 | 5931459 520 200 | 5931459
Dissolved Selenium (Se) ug/L <2.0 2.0 | 5931459 <2.0 2.0 | 5931459
Dissolved Silicon (Si) ug/L 4700 50 | 5931459 49500 50 | 5931459
Dissolved Silver {Ag) ug/L <0.10 0.10 | 5931459 <0.10 0.10 | 5931459
Dissolved Sodium {Na) ug/L 3200 100 | 5931459 3200 100 | 5931459
Dissolved Strontium (Sr) ug/L 440 1.0 | 5931459 700 1.0 | 5931459
Dissolved Thallium (TI) ug/L <0.050 0.050| 5931459 <0.050 0.050| 5931459
Dissolved Titanium (Ti) ug/L <5.0 5.0 | 5931459 <5.0 5.0 | 5931459
Dissolved Uranium (U) ug/L 0.71 0.10 | 5931459 13 0.10 | 5931459
Dissolved Vanadium (V) ug/L <0.50 0.50 | 5931459 <0.50 0.50 | 5931459
Dissolved Zinc (Zn) ug/L <5.0 5.0 | 5931459 <5.0 5.0 | 5931459
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B908653 GM BluePlan Engineering Limited
Report Date: 2019/01/21 Site Location:  WILDER LAKE
Sampler Initials: JW

RCAP - COMPREHENSIVE (LAB FILTERED)

Maxxam ID 155613 1SS613
§ampling Date 2019/01/08 2019/01/08
14:45 14:45
COC Number N/A N/A
DW-3-SAMPLE
UNITS | DW-3-SAMPLE 2| RDL | QC Batch 2 RDL | QC Batch
Lab-Dup
Calculated Parameters
Anion Sum me/L 5.19 N/A | 5924819
Bicarb. Alkalinity (calc. as CaC0O3) mg/L 240 1.0 | 5924262
Calculated TDS mg/L 260 1.0 | 5924822
Carb. Alkalinity (calc. as CaCO3) mg/L 3.1 1.0 | 5924262
Cation Sum me/L 5.17 N/A | 5924819
Hardness (CaCO3) meg/L 250 1.0 | 5924264
lon Balance (% Difference) % 0.140 N/A | 5924818
Langelier Index (@ 20C) N/A 0.878 5924820
Langelier Index (@ 4C) N/A 0.628 5924821
Saturation pH (@ 20C) N/A 7.27 5924820
Saturation pH (@ 4C) N/A 7.52 5924821
Inorganics
Total Ammonia-N mg/L <0.050 0.050( 5927341
Conductivity umho/cm 470 1.0 | 5929145
Dissolved Organic Carbon mg/L <0.50 0.50 | 5925023
Orthophosphate (P) mg/L <0.010 0.010] 5930349 <0.010 0.010| 5930349
pH pH 8.15 5929150
Dissolved Sulphate {S04) mg/L 12 1.0 | 5930348 12 1.0 | 5930348
Alkalinity (Total as CaCO3) mg/L 240 1.0 | 5929141
Dissolved Chloride (Cl-) mg/L 4.0 1.0 | 5930347 3.7 1.0 | 5930347
Nitrite {N) mg/L <0.010 0.010] 5929866 <0.010 0.010] 5929866
Nitrate (N) mg/L 0.38 0.10 | 5929866 0.38 0.10 | 5929866
Nitrate + Nitrite (N) mg/L 0.38 0.10 | 5929866 0.38 0.10 | 5929866
Metals
Dissolved Aluminum (Al) ug/L <5.0 5.0 | 5931459
Dissolved Antimony (Sb) ug/L <0.50 0.50 | 5931459
Dissolved Arsenic {As) ug/L 1.4 1.0 | 5931459
Dissolved Barium (Ba) ug/L 17 2.0 | 5931459
Dissolved Beryllium (Be) ug/L <0.50 0.50 [ 5931459
Dissolved Boron (B) ug/L 10 10 | 5931459
Dissolved Cadmium (Cd) ug/L <0.10 0.10 | 5931459
Dissolved Calcium (Ca) ug/L 57000 200 | 5931459
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
N/A = Not Applicable
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Maxxam Job #: B908653 GM BluePlan Engineering Limited
Report Date: 2019/01/21 Site Location: ~ WILDER LAKE
Sampler Initials: JW

RCAP - COMPREHENSIVE (LAB FILTERED)

[Maxxam ID 155613 155613
sampling Date 2019/01/08 2019/01/08
14:45 14:45
COC Number N/A N/A
DW-3-SAMPLE
UNITS | DW-3-SAMPLE 2| RDL | QC Batch 2 RDL | QC Batch
Lab-Dup
Dissolved Chromium (Cr) ug/L <5.0 5.0 | 5931459
Dissolved Cobalt (Co) ug/L <0.50 0.50 | 5931459
Dissolved Copper (Cu) ug/L <1.0 1.0 | 5933685 <1.0 1.0 | 5933685
Dissolved Iron (Fe) ug/L <100 100 | 5931459
Dissolved Lead (Pb) ug/L <0.50 0.50 | 5931459
Dissolved Magnesium (Mg) ug/L 26000 50 | 5931459
Dissolved Manganese (Mn) ug/L 4.0 2.0 | 5931459
Dissolved Molybdenum (Mo) ug/L 1.4 0.50 | 5931459
Dissolved Nickel (Ni) ug/L <1.0 1.0 | 5931459
Dissolved Phosphorus (P) ug/L <100 100 | 5931459
Dissolved Potassium (K) ug/L 540 200 | 5931459
Dissolved Selenium (Se) ug/L <2.0 2.0 | 5931459
Dissolved Silicon (Si) ug/L 4900 50 | 5931459
Dissolved Silver (Ag) ug/L <0.10 0.10 | 5931459
Dissolved Sodium (Na) ug/L 3300 100 | 5931459
Dissolved Strontium (Sr) ug/L 700 1.0 | 5931459
Dissolved Thallium (T1) ug/L <0.050 0.050| 5931459
Dissolved Titanium (Ti) ug/L <5.0 5.0 | 5931459
Dissolved Uranium (U) ug/L 1.4 0.10 | 5931459
Dissolved Vanadium (V) ug/L <0.50 0.50 | 5931459
Dissolved Zinc (Zn} ug/L <5.0 5.0 | 5931459
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
Lab-Dup = Laboratory Initiated Duplicate
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Maxxam Job #: B308653
Report Date: 2019/01/21

GM BluePlan Engineering Limited
Site Location:  WILDER LAKE
Sampler Initials: JW

TEST SUMMARY
Maxxam ID: 1SS608 Collected: 2019/01/07
Sample ID: DW-1-SAMPLE 1 Shipped:
Matrix: Water Received: 2019/01/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5924585 N/A 2019/01/14 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5924262 N/A 2019/01/15 Automated Statchk
Chioride by Automated Colourimetry KONE 5925939 N/A 2019/01/14 Deonarine Ramnarine
Conductivity AT 5924992 N/A 2019/01/14 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5923041 N/A 2019/01/12 Mandeep Kaur
Hardness (calculated as CaCO3) 5924264 N/A 2019/01/17 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5931459 2019/01/16 2015/01/17 Thao Nguyen
lon Balance (% Difference) CALC 5924818 N/A 2019/01/17 Automated Statchk
Anion and Cation Sum CALC 5924819 N/A 2019/01/17 Automated Statchk
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5925937 N/A 2019/01/15 Amanpreet Sappal
pH AT 5924991 N/A 2019/01/14 Surinder Rai
Orthophosphate KONE 5925941 N/A 2019/01/14 Alina Dobreanu
Sat. pH and Langelier index (@ 20C) CALC 5924820 N/A 2019/01/17 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5924821 N/A 2019/01/17 Automated Statchk
Sulphate by Automated Colourimetry KONE 5925940 N/A 2019/01/14 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5924822 N/A 2019/01/17 Automated Statchk

Maxxam ID: 155609 Collected: 2019/01/08

Sample ID: DW-1-SAMPLE 2 Shipped:
Matrix: Water Received: 2019/01/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5929141 N/A 2019/01/16 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5924262 N/A 2019/01/17 Automated Statchk
Chloride by Automated Colourimetry KONE 5930347 N/A 2019/01/16 Alina Dobreanu
Conductivity AT 5929145 N/A 2019/01/16 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5625023 N/A 2019/01/14 Mandeep Kaur
Hardness (calculated as CaCO3) 5924264 N/A 2019/01/17 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5931459 2019/01/16 2019/01/17 Thao Nguyen
lon Balance (% Difference) CALC 5924818 N/A 2019/01/17 Automated Statchk
Anion and Cation Sum CALC 5924819 N/A 2019/01/17 Automated Statchk
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Nitrate {(NO3) and Nitrite (NO2) in Water LACH 5929866 N/A 2019/01/16 Amanpreet Sappal
pH AT 5929150 N/A 2019/01/16 Surinder Rai
Orthophosphate KONE 5930349 N/A 2019/01/16 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5924820 N/A 2018/01/17 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5924821 N/A 2019/01/17 Automated Statchk
Sulphate by Automated Colourimetry KONE 5930348 N/A 2019/01/16 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5924822 N/A 2019/01/17 Automated Statchk
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Maxxam Job #: B908653
Report Date: 2019/01/21

GM BluePlan Engineering Limited

Site Location:

WILDER LAKE

Sampler Initials: JW

TEST SUMMARY
Maxxam ID: I1SS610 Collected: 2019/01/07
Sample ID: DW-2-SAMPLE 1 Shipped:
Matrix: Water Received: 2019/01/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5924985 N/A 2019/01/14 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5924262 N/A 2019/01/15 Automated Statchk
Chloride by Automated Colourimetry KONE 5925939 N/A 2019/01/14 Deonarine Ramnarine
Conductivity AT 5924992 N/A 2019/01/14 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5923041 N/A 2018/01/12 Mandeep Kaur
Hardness {calculated as CaC0O3) 5924264 N/A 2018/01/17 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5931459 2019/01/16 2019/01/17 Thao Nguyen
lon Balance {% Difference) CALC 5924818 N/A 2019/01/17 Automated Statchk
Anion and Cation Sum CALC 5924819 N/A 2019/01/17 Automated Statchk
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Nitrate (NO3) and Nitrite {(NO2) in Water LACH 5925937 N/A 2019/01/15 Amanpreet Sappal
pH AT 5924991 N/A 2019/01/14 Surinder Rai
Orthophosphate KONE 5825941 N/A 2019/01/14 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5924820 N/A 2019/01/17 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5924821 N/A 2019/01/17 Automated Statchk
Sulphate by Automated Colourimetry KONE 5925940 N/A 2019/01/14 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5924822 N/A 2019/01/17 Automated Statchk

Maxxam ID: 155611 Collected: 2019/01/08

Sample ID: DW-2-SAMPLE 2 Shipped:
Matrix: Water Received: 2019/01/11

Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5925971 N/A 2019/01/14 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5924262 N/A 2019/01/15 Automated Statchk
Chloride by Automated Colourimetry KONE 5925939 N/A 2015/01/14 Deonarine Ramnarine
Conductivity AT 5925972 N/A 2018/01/14 Surinder Rai
Dissolved Organic Carbon {DOC) TOCV/NDIR 5925023 N/A 2019/01/14 Mandeep Kaur
Hardness (calculated as CaCO3) 5924264 N/A 2019/01/17 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5931459 2019/01/16 2019/01/17 Thao Nguyen
lon Balance (% Difference) CALC 5924818 N/A 2019/01/17 Automated Statchk
Anion and Cation Sum CALC 5924819 N/A 2019/01/17 Automated Statchk
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2} in Water LACH 53925937 N/A 2019/01/15 Amanpreet Sappal
pH AT 5925974 N/A 2019/01/14 Surinder Rai
Orthophosphate KONE 5925941 N/A 2019/01/14 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5924820 N/A 2019/01/17 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5924821 N/A 2019/01/17 Automated Statchk
Sulphate by Automated Colourimetry KONE 5925940 N/A 2019/01/14 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5924822 N/A 2019/01/17 Automated Statchk
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Maxxam Job #: B908653
Report Date: 2019/01/21

GM BluePlan Engineering Limited
Site Location:  WILDER LAKE

Sampler Initials: JW

TEST SUMMARY
Maxxam ID: I1SS611 Dup Collected: 2019/01/08
Sample ID: DW-2-SAMPLE 2 Shipped:
Matrix: Water Received: 2019/01/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Maxxam ID: 155612 Collected: 2019/01/07
Sample ID: DW-3-SAMPLE 1 Shipped:
Matrix: Water Received: 2019/01/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5924985 N/A 2019/01/14 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5924262 N/A 2019/01/15 Automated Statchk
Chloride by Automated Colourimetry KONE 5925939 N/A 2019/01/14 Deonarine Ramnarine
Conductivity AT 5924992 N/A 2019/01/14 Surinder Rai
Dissolved Organic Carbon {DOC) TOCV/NDIR 5923041 N/A 2019/01/12 Mandeep Kaur
Hardness {calculated as CaC0O3) 53924264 N/A 2019/01/17 Automated Statchk
Lab Filtered Metals by ICPMS ICP/MS 5931459 2019/01/16 2019/01/17 Thao Nguyen
lon Balance (% Difference) CALC 5924818 N/A 2019/01/17 Automated Statchk
Anion and Cation Sum CALC 5924819 N/A 2019/01/17 Automated Statchk
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Nitrate {(NO3) and Nitrite {NO2) in Water LACH 5925937 N/A 2019/01/15 Amanpreet Sappal
pH AT 5924991 N/A 2019/01/14 Surinder Rai
Orthophosphate KONE 5925941 N/A 2019/01/14 Alina Dobreanu
Sat. pH and Langelier Index {@ 20C) CALC 5924820 N/A 2019/01/17 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5924821 N/A 2019/01/17 Automated Statchk
Sulphate by Automated Colourimetry KONE 5925940 N/A 2019/01/14 Deonarine Ramnarine
Total Dissolved Solids (TDS calc) CALC 5924822 N/A 2019/01/17 Automated Statchk
Maxxam ID: 155613 Collected: 2015/01/08
Sample ID: DW-3-SAMPLE 2 Shipped:
Matrix: Water Received: 2019/01/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 5929141 N/A 2019/01/16 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 5924262 N/A 2019/01/17 Automated Statchk
Chloride by Automated Colourimetry KONE 5930347 N/A 2019/01/16 Alina Dobreanu
Conductivity AT 5929145 N/A 2019/01/16 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 5925023 N/A 2019/01/14 Mandeep Kaur
Hardness (calculated as CaCO3) 5924264 N/A 2019/01/17 Automated Statchk
Lab Filtered Metals by ICPMS 1ICP/MS 5931459 2019/01/16 2019/01/17 Thao Nguyen
Jon Balance (% Difference) CALC 5924818 N/A 2019/01/17 Automated Statchk
Anion and Cation Sum CALC 5924819 N/A 2019/01/17 Automated Statchk
Total Ammonia-N LACH/NH4 5927341 N/A 2019/01/15 Charles Opoku-Ware
Nitrate (NO3) and Nitrite (NO2) in Water LACH 5929866 N/A 2018/01/16 Amanpreet Sappal
pH AT 5929150 N/A 2019/01/16 Surinder Rai
Orthophosphate KONE 5930349 N/A 2019/01/16 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 5924820 N/A 2019/01/17 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 5924821 N/A 2019/01/17 Automated Statchk
Sulphate by Automated Colourimetry KONE 5930348 N/A 2019/01/16 Deonarine Ramnarine
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Maxxam Job #: B908653 GM BluePlan Engineering Limited
Report Date: 2019/01/21 Site Location:  WILDER LAKE

Sampler Initials: JW

TEST SUMMARY
Maxxam ID: 155613 Collected: 2019/01/08
Sample ID: DW-3-SAMPLE 2 Shipped:
Matrix: Water Received: 2019/01/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
I Total Dissolved Solids {TDS calc) CALC 5924822 N/A 2019/01/17 Automated Statchk
Maxxam ID: 155613 Dup Collected: 2019/01/08
Sample tD: DW-3-SAMPLE 2 Shipped:
Matrix: Water Received: 2019/01/11
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Chloride by Automated Colourimetry KONE 5930347 N/A 2019/01/16 Alina Dobreanu
Lab Filtered Metals by ICPMS ICP/MS 5933685 2019/01/17 2019/01/18 Thao Nguyen
Nitrate {NO3) and Nitrite (NO2) in Water LACH 5929866 N/A 2019/01/16 Amanpreet Sappal
Orthophosphate KONE 5930349 N/A 2019/01/16 Alina Dobreanu
Sulphate by Automated Colourimetry KONE 5930348 N/A 2019/01/16 Deonarine Ramnarine
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Maxxam Job #: B908653 GM BluePlan Engineering Limited
Report Date: 2019/01/21 Site Location:  WILDER LAKE

Sampler Initials: JW

GENERAL COMMENTS

Results relate only to the items tested.
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Maxxam Job #: B908653 GM BluePlan Engineering Limited
Report Date: 2019/01/21 Site Location:  WILDER LAKE
Sampler Initials: JW

VALIDATION SIGNATURE PAGE

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

Qm "'
Anastassia Hamanov, Scientific Specialist

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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Your Project #: 218173
Site#: 263512 SOUTHGATE RD
Site Location:  WILDER LAKE DEVELOPMENT

Attention: Reporting Contacts e E0LE. ks, 10326020101

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit1

Owen Sound, ON

CANADA N4K 213

Report Date: 2019/05/08
Report #: R5702847
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: BO9B8363
Received: 2019/05/03, 09:05

Sample Matrix: Water
# Samples Received: 1

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Reference
Alkalinity 1 N/A 2019/05/07 CAM SOP-00448 SM232320Bm
Carbonate, Bicarbonate and Hydroxide 1 N/A 20139/05/07 CAM SOP-00102 APHA 4500-CO2 D
Chloride by Automated Colourimetry 1 N/A 2019/05/06 CAM SOP-00463 SM 4500-CIE m
Conductivity 1 N/A 2019/05/07 CAM SOP-00414 SM 23 2510 m
Dissolved Organic Carbon (DOC) (1) 1 N/A 2019/05/06 CAM SOP-00446 SM 23 5310Bm
Hardness (calculated as CaCO3) 1 N/A 2019/05/08 CAM SOP SM 2340 8B

00102/00408/00447

Dissolved Metals by ICPMS 1 N/A 2019/05/08 CAM SOP-00447 EPA 6020B m
lon Balance (% Difference) 1 N/A 2019/05/08
Anion and Cation Sum 1 N/A 2019/05/08
Total Ammonia-N 1 N/A 2019/05/06 CAM SOP-00441 EPA GS 1-2522-90 m
Nitrate (NO3) and Nitrite (NO2) in Water (2) 1 N/A 2019/05/07 CAM SOP-00440 SM 23 4500-NO31/NO2B
pH 1 2019/05/04 2019/05/07 CAM SOP-00413 SM 4500H+ B m
Orthophosphate 1 N/A 2019/05/06 CAM SOP-00461 EPA 365.1m
Sat. pH and Langelier Index (@ 20C) 1 N/A 2019/05/08
Sat. pH and Langelier Index (@ 4C) 1 N/A 2019/05/08
Sulphate by Automated Colourimetry 1 N/A 2019/05/06 CAM SOP-00464 EPA 3754 m
Total Dissolved Solids {TDS calc) 1 N/A 2019/05/08

Remarks:

Maxxam Analytics' laboratories are accredited to 1ISO/IEC 17025 for specific parameters on scopes of accreditation. Unless otherwise noted, procedures
used by Maxxam are based upon recognized Provincial, Federal or US method compendia such as CCME, MDDELCC, EPA, APHA.

All work recorded herein has been done in accordance with procedures and practices ordinarily exercised by professionals in Maxxam'’s profession using
accepted testing methodologies, quality assurance and quality control procedures (except where otherwise agreed by the client and Maxxam in writing). All
data is in statistical control and has met quality control and method performance criteria unless otherwise noted. All method blanks are reported; unless
indicated otherwise, associated sample data are not blank corrected. Where applicable, unless otherwise noted, Measurement Uncertainty has not been
accounted for when stating conformity to the referenced standard.

Maxxam Analytics' liability is limited to the actual cost of the requested analyses, unless otherwise agreed in writing. There is no other warranty expressed
or implied. Maxxam has been retained to provide analysis of samples provided by the Ciient using the testing methodology referenced in this report.
Interpretation and use of test results are the sole responsibility of the Client and are not within the scope of services provided by Maxxam, unless otherwise
agreed in writing. Maxxam is not responsible for the accuracy or any data impacts, that result from the information provided by the customer or their
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A Bureau Verltas Group Company

Your Project #: 218173
Site#f: 263512 SOUTHGATE RD
Site Location:  WILDER LAKE DEVELOPMENT

Attention: Reporting Contacts iour (=ErEi: ng, 03966-01=01

GM BluePlan Engineering Limited
1260 - 2nd Ave E

Unit1

Owen Sound, ON

CANADA N4K 2J3

Report Date: 2019/05/08
Report #: R5702847
Version: 1 - Final

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: B9B8363
Received: 2019/05/03, 09:05
agent.

Solid sample results, except biota, are based on dry weight unless otherwise indicated. Organic analyses are not recovery corrected except for isotope
dilution methods.

Results relate to samples tested. When sampling is not conducted by Maxxam, results relate to the supplied samples tested.

This Certificate shall not be reproduced except in full, without the written approval of the laboratory.

“m”

Reference Method suffix 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(€),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages : 2
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Maxxam Job #: BSB8363 GM BiuePlan Engineering Limited
Report Date: 2019/05/08 Client Project #: 218173

Site Location:  WILDER LAKE DEVELOPMENT
Sampler Initials: CS

RCAP - COMPREHENSIVE (WATER)

Maxxam ID pQ777
Sampling Date 2019/05/02
COC Number 709966-01-01

UNITS MW-06 RDL | QC Batch
Calculated Parameters
Anion Sum me/L 5.37 N/A | 6103891
Bicarb. Alkalinity (calc. as CaCO3) mg/L 240 1.0 | 6103892
Calculated TDS mg/L 270 1.0 | 6103888
Carb. Alkalinity (calc. as CaCO3) mg/L 3.3 1.0 | 6103892
Cation Sum me/L 5.68 N/A | 6103891
Hardness (CaC03) mg/L 270 1.0 | 6103889
lon Balance (% Difference) % 2.80 N/A | 6103890
Langelier Index (@ 20C) N/A 0.937 6103886
Langelier Index (@ 4C) N/A 0.687 6103887
Saturation pH (@ 20C) N/A 7.24 6103886
Saturation pH (@ 4C) N/A 7.49 6103887
Inorganics
Total Ammonia-N mg/L <0.050 0.050| 6105421
Conductivity umho/cm 470 1.0 | 6104173
Dissolved Organic Carbon mg/L 1.2 0.50 | 6104098
Orthophosphate (P) mg/L <0.010 0.010| 6104195
pH pH 8.17 6104175
Dissolved Sulphate (S0O4) mg/L 12 1.0 | 6104197
Alkalinity (Total as CaCO3) mg/L 240 1.0 | 6104171
Dissolved Chloride (CI-) mg/L 8.2 1.0 | 6104196
Nitrite (N) mg/L <0.010 |0.010| 6104187
Nitrate {N) meg/L 1.10 0.10 | 6104187
Nitrate + Nitrite (N} mg/L 1.10 0.10 | 6104187
Metals
Dissolved Aluminum (Al} ug/L 9.2 5.0 | 6105543
Dissolved Antimony (Sb) ug/L <0.50 0.50 | 6105543
Dissolved Arsenic (As) ug/L <1.0 1.0 | 6105543
Dissolved Barium (Ba) ug/L 11 2.0 | 6105543
Dissolved Beryllium (Be) ug/L <0.50 0.50 | 6105543
Dissolved Boron (B) ug/L <10 10 | 6105543
Dissolved Cadmium (Cd) ug/L <0.10 0.10 | 6105543
Dissolved Calcium (Ca) ug/L 62000 200 | 6105543
Dissolved Chromium (Cr) ug/L <5.0 5.0 | 6105543
Dissolved Cobalt (Co) ug/L <0.50 0.50 | 6105543
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
N/A = Not Applicable
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Maxxam Job #: B9B8363 GM BluePlan Engineering Limited
Report Date: 2019/05/08 Client Project #: 218173
Site Location: WILDER LAKE DEVELOPMENT

Sampler Initials: CS

RCAP - COMPREHENSIVE (WATER)

Maxxam ID JPQ777
Sampling Date 2019/05/02
COC Number 709966-01-01

UNITS MW-06 RDL | QC Batch
Dissolved Copper (Cu) ug/L <1.0 1.0 | 6105543
Dissolved Iron (Fe) ug/L <100 100 | 6105543
Dissolved Lead (Pb) ug/L <0.50 0.50 | 6105543
Dissolved Magnesium (Mg) ug/L 28000 50 | 6105543
Dissolved Manganese {Mn) ug/L 3.9 2.0 | 6105543
Dissolved Molybdenum {Mo) ug/L 0.91 0.50 | 6105543
Dissolved Nickel (Ni) ug/L <1.0 1.0 | 6105543
Dissolved Phosphorus (P) ug/L 130 100 | 6105543
Dissolved Potassium (K) ug/L 760 200 | 6105543
Dissolved Selenium (Se) ug/L <2.0 2.0 | 6105543
Dissolved Silicon (Si) ug/L 2200 50 | 6105543
Dissolved Silver (Ag) ug/L <0.10 0.10 | 6105543
Dissolved Sodium (Na) ug/L 6500 100 | 6105543
Dissolved Strontium (Sr) ug/L 84 1.0 | 6105543
Dissolved Thallium (TI) ug/L <0.050 0.050| 6105543
Dissolved Titanium (Ti) ug/L <5.0 5.0 | 6105543
Dissolved Uranium (U) ug/L 0.17 0.10 | 6105543
Dissolved Vanadium (V) ug/L <0.50 0.50 | 6105543
Dissolved Zinc (Zn) ug/L <5.0 5.0 | 6105543
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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Maxxam lob #: B9B8363
Report Date: 2019/05/08

GM BluePlan Engineering Limited
Client Project #: 218173
Site Location:  WILDER LAKE DEVELOPMENT

Sampler Initials: CS

TEST SUMMARY
Maxxam ID: JPQ777 Collected: 2019/05/02
Sample ID: MW-06 Shipped:
Matrix: Water Received: 2019/05/03
Test Description Instrumentation Batch Extracted Date Analyzed Analyst
Alkalinity AT 6104171 N/A 2019/05/07 Surinder Rai
Carbonate, Bicarbonate and Hydroxide CALC 6103892 N/A 20138/05/07 Automated Statchk
Chloride by Automated Colourimetry KONE 6104196 N/A 2019/05/06 Deonarine Ramnarine
Conductivity AT 6104173 N/A 2019/05/07 Surinder Rai
Dissolved Organic Carbon (DOC) TOCV/NDIR 6104098 N/A 2019/05/06 Mandeep Kaur
Hardness {calculated as CaCO3) 6103889 N/A 2019/05/08 Automated Statchk
Dissolved Metals by ICPMS ICP/MS 6105543 N/A 2019/05/08 Matthew Ritenburg
lon Balance (% Difference) CALC 6103890 N/A 2019/05/08 Automated Statchk
Anion and Cation Sum CALC 6103891 N/A 2019/05/08 Automated Statchk
Total Ammonia-N LACH/NH4 6105421 N/A 2019/05/06 Amanpreet Sappal
Nitrate (NO3) and Nitrite (NO2) in Water LACH 6104187 N/A 2019/05/07 Chandra Nandlal
pH AT 6104175 2019/05/04 2019/05/07 Surinder Rai
Orthophosphate KONE 6104195 N/A 2019/05/06 Alina Dobreanu
Sat. pH and Langelier Index (@ 20C) CALC 6103886 N/A 2019/05/08 Automated Statchk
Sat. pH and Langelier Index (@ 4C) CALC 6103887 N/A 2019/05/08 Automated Statchk
Sulphate by Automated Colourimetry KONE 6104197 N/A 2019/05/06 Alina Dobreanu
Total Dissolved Solids (TDS calc) CALC 6103888 N/A 2019/05/08 Automated Statchk
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Maxxam Job #: B9B8363 GM BluePlan Engineering Limited
Report Date: 2019/05/08 Client Project #: 218173
Site Location:  WILDER LAKE DEVELOPMENT

Sampler Initials: CS

GENERAL COMMENTS

Results relate only to the items tested.

Page 6 of 9

Maxxam Analytics international Corporation o/a Maxxam Analytics 6740 Campobelio Road, Mississauga, Ontario, LSN 2L8 Tel: {905) 817-5700 Toll-Free: 800-563-6266 Fax: (905) 817-5777 www,maxxam.ca



B WERXXBUI'MMM /£ //S-£ T8 (SO6) :Xe4 9979-£95-008 :32.4-|[0L 00£5-2T8 (SO6) 1|21 812 NG1 ‘0MeluQ ‘e8nessissiyy ‘peoy ojj3qodwe) Op/9 SIA[EUY WeXXe| /0 uoierodiod [euoeuIaiu| SI1A[BUY WEeXXEp

640 £ 38ed

1/8n 010> 0zZT - 08 L6 0ZT-08 ¥0T 80/50/610¢ (8v) 43n|1S panjossiq €7SS0T9

1/8n 05> 0¢1-08 00T 0¢T - 08 201 80/50/610C (15) uodI|IS panjossiq £¥5S0T9

1/8n 07> 0¢T - 08 70T 02T - 08 S0T 80/50/6102 (95) wniusag paajossiq £/SS0T9

7/8n 00z> 0ZT - 08 66 02T - 08 €01 80/50/610¢ {M) wnisseiod panjossiq | £4SS0T9

1/8n 001> 071 -08 (T) vzt 02T -08 L0T 80/S0/610T (d) snuoydsoyd paajossiq €9SS0T9

1/8n 01> 0zZT - 08 96 07T -08 66 80/50/610¢ (IN) 421N panjossiq £455019

1/8n 050> 0CT-08 10T 027 -08 601 80/50/610C (o) wnuapgAjoIA pasjossia €r5S0T9

7/3n 0> 07T -08 L6 02T - 08 ON 80/50/6102 {un) asaueBuey paajossiq £7SS0T9

1/3n 0s> 0¢1 - 08 66 0zZ1 - 08 €0T 80/50/610¢ (BN) wnisauBe|y panjossig €pSS0T9

1/8n 05°0> 0ZT - 08 L6 0¢T - 08 £0T 80/S0/610¢ (gd) pea panjossiq £7SS0T9

7/8n 007> 077 -08 00T 0zZ1-08 0T 80/50/6102 (34) uoJ| panjossia €7SS0T9

7/8n 01> 021 -08 66 021 -08 0T 80/50/6102 {nD) 1addo) paajossig €¥S50T9

1/8n 050> 07T -08 L6 0zZ1-08 00T 80/50/610C (02} 31eqOD PaA|OSSIQ £75S0T9

7/8n 05> 0ZT - 08 86 0zZT - 08 Z01 80/50/6102 {42) wniwouyy panjossiqg £¥SS0T9

1/8n 007> 0ZT-08 0T 02T-08 ON 80/50/610T (eD) wnje) panjossiq £¥55019

1/8n 010> 0zZT - 08 66 0ZT - 08 90T 80/50/610¢ (PD) winiwpe) panjossiq £7SS0T9

1/8n 01> 02T -08 00T 02T - 08 v0T 80/50/6T0¢ {g) uoiog panjossiqg £4SS0T9

1/3n 05°0> 0ZT-08 86 0T -08 0T 80/50/610T (94) wniA1ag panjossiq £45S019

7/8n 0> 0ZT - 08 66 0TT - 08 €01 80/50/610¢ (eg) wnieg panjossig £7SS0T9

0z 8¢ 1/8n 01> 0zT - 08 86 021 -08 ) 80/50/610¢ (V) o1ussay paajossia £7S50T9
1/8n 050> 0ZT-08 00T 0ZT - 08 90T 80/50/6102 (qs) Auownuy panjossiq £7SS0T9

1/8n 0's> 0z -08 10T 0Z1 - 08 0T 80/50/610¢ {Iv) wnulunjy paajossiq £7SS0T9

0t 0T 1/8w 050°0> 0?1 - 08 00T GZT-SL 86 90/50/610¢ N-2luoWwWy (210} [ TZySOT9
0z v'T 1/3w 01> 071 - 08 €6 S2T-SL 10T 90/50/610T {r0S) a1eyd|ns panjossiq L6TH0T9
0t 590 7/3w 0T> 02T - 08 10T 07T -08 ON 90/50/610¢ {-10) spuo|yD panjossiq | 96TYOTI
ST ON 1/3w 010°0> 02T - 08 66 STT-SL 10T 90/50/610¢ (d) ®1eydsoydoynio|  S6THOTY
0T T 7/3w 010°0> 02T - 08 701 02T - 08 0T £0/50/610¢ (N) 23N | £8T¥0T9
0 ON 7/3w or'0> 02T - 08 06 0zZT - 08 €6 £0/50/6T02 (N} @3022IN L8THOT9
v/N 81°0 €07 - 86 20t 90/S0/610T Hd SLTY0T9
Y4 010 wa/oywn 01> STT-S8 4s) 90/50/6T0¢ AjAonpuo) ELTVOTY
0z 19°0 1/8w 01> GTT- S8 96 90/50/6102 (£00eD se |e10 L) Alluieyy TLTV0T9
0t [43 1/8w 050> 0zl - 08 66 02T -08 6 90/50/610¢ uoqJe) oluediQ panjossiq [ 860Y0T9
SHWI DD {%) anjep SLINN anjep SHWITJDD | A1ano2ay % | suwi DD | A1an0ddy % aleq Ia12welted | yceg oD

ady juejg poyisiA NV a3NIdS a1dg x11e

$D s|elyu) 13| dwes
IN3IWJ01IAIA VT YIATIM  uo11ed0T 338

€LT8TT # 13loid 31D
panwi Suaauidul ue|dan|g IND

80/50/610¢ :31ed 10day

140d3Y IDNVHNSSY ALITYND £9£8969 1 901 Woely

Ausdwog drodg mm._ca> ?G.Sm

Em\NAm._\/_




BI'WeXXBW MMM (£ £G-£T8 (S06) :Xed 9979-£95-008 :3214-(|0L 00£5-£T8 (SO6) 1191 B1Z NS ‘0lIeIuUQ ‘eBnessissiy ‘peoy 0(j3qodiwe) Ot/g sa1Ajeuy Wexxey /o uoi1esodio) [euOIeUIIU| SIAlRUY WeXXew

640 8 ageqd

‘e119110 Aljjigeldane s1aaw sisAjeue siyl 10y [041u0d Alljenb |jeJaA0 3y 'S1IW|| [041U03 3PISINO S| J31aWeled SIy1 10y qdY 10 A1aA0daY (1)

"(1QY xg => 2ua.341p 23n|0sqe) uoile|ndjed gdy 3|gel|al e 1wuad 01 mo| 001 sem 21e3(|dnp 10/pue S|dWEes dY] Ul UOIILIIUIIUOCD BY] "PIIBINIIEI JOU SBM QdY a1edl|dnp ay] :(Ady 21e2ndna) ON

(uoneJ1uaduod 3|dwes aAI3eU Y] UBY] SS3| SEM UO(IRIIUSIUOD 3Y1dS XII1BL) UOIIR|ND|EI AJDACIDL
3|qel|a4 e ywdad o} ||ews 001 sem junowre 3xids 3y1 pue 3|dwes Juaied ay] Ul UOIIEIIUSIUOD Y] USIMISQ SIUSIBYIP SAII[SI BY] "PaIe(nd|ed Jou sem ax1ds xuiew ay1 uj A1anooal ay] :(ax1ds xuUie) ON

‘uoijeuiweluod Aloleloqge| Ajijuapl 01 pasn adnpadold |edjiAjeue sy3 Ul pasn syuaBeal ||e Sululeluod XuU1ew Yue|q Y jue|g poylan

"Adeandoe poyjaw 21en|eAs 01 pasn "PappPe Uaaq Sey ‘92IN0S PUOIIS B WO A|[BNSN ‘@IA|BUE 3] JO JUNOWE UMOUY B YdIym 01 3|dWes XIJ1eW yue(q v :yue|g payids

"8ouaJaRIu] Xulew d|dwes 31en|eAs 0} pas) ‘PIPPE UIIG Sey 353433Uf JO SIA[BUE BY) JO JUNOLIE UMOUY B Y3Iym 0] djdwes v :ax1ds XLIeA

“JUSWIAJNSEaW 3Y] U] 33UBLIEA B} 91EN|BAR 0} Pasn "ajdwes dwes 3y} Jo uoillod a1eledas e Jo sisAjeue palied :a1eddng

a(geonddy 10N = v/N

7/8n 0s> 0¢T-08 66 07T -08 20T 80/50/610¢ (uz) ouiz panjossig £7SS0T9
7/8n 050> 0TT-08 66 0¢T - 08 ¥0T 80/50/6102 {A) wnipeuep paajossiq £SS0T9
1/8n 0T'0> 07T -08 16 0Z1-08 96 80/50/6102 {n) wniuesn panjossiq £¥550T9
1/8n 0's> 07T - 08 66 0tT-08 0T 80/50/610¢ {1L) wniuey| panjossig €YSSOTY
1/3n 050°0> 02T - 08 86 02T -08 €0T 80/50/610¢ {IL) wnijjey paajossia [ €7SS0T9
7/8n 01> 0zZT-08 36 0ZT - 08 10T 80/50/610¢ {4S) winuo.Is panjossig £7SS0T9
1/8n 001> 0T -08 56 0TT - 08 66 80/50/610¢ {eN) wntpos pan|ossiq €¥SS0T9
sHWI1 20D (%) anjep SLINN anjep SUWITJD | A19n0d9y % | sHwI DD | A1anoday % 21eQ J9j2weled | yoleq DD
ady Que|g poylan MNYIE a3INids ajidg XL

INIWGOTIAIA INVT ¥IATIM

€LTSTT # 103(01d Juay)
panwi 3uussuSul ueldan|g IND

SO :s|eiyu| J3|dwes

:U013B207 3US

(@,INO2)140d34 IDNVHNSSY ALITYND

80/50/6T0T :912Q 1oday
£9£8869 # 32 wexxe

Auedwo] dnodg mﬁCm> neang y

EN\NANE




Ma>(>(am

A Bureau Veritas Group Company
o

Maxxam Job #: B9B8363 GM BluePlan Engineering Limited

Report Date: 2019/05/08 Client Project #: 218173
Site Location:  WILDER LAKE DEVELOPMENT
Sampler Initials: CS

VALIDATION SIGNATURE PAGE

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

@s@m

Anastassig Hamanov, Scientific Specialist

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 D:
AQUIFER ANALYSIS REPORTS
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ Bluc=ER Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

Number: 218173

Client:  H.Bye Construction Ltd

Location: Southgate, ON

Pumping Test: Pumping Test 1

Pumping Well: 2153529

Test Conducted by: J Swiger

Test Date: 1/7/2019

Analysis Performed by: J Swiger

Time-Drawdown

Analysis Date: 5/7/2019

Aquifer Thickness: 40,00 m

Discharge: variable, average rate 1.081 [I/s]

OEOQ 2E4

Time [s]
3E4 5E4

6E4 8E4

7.00

5.60

4.20~

2.80-

Drawdown [m]

1.40

0.00-
m 2153529

® A227593

4 7197381
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ =IWEP|an Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

Number: 218173

Client:

H.Bye Construction Ltd

Location: Southgate, ON

l Pumping Test: Pumping Test 1

Pumping Well: 2153529

Test Conducted by: J Swiger

Test Date: 1/7/2019

Analysis Performed by: J Swiger

Theis-Jacob Corr. - Early Fit

Analysis Date: 1/15/2019

Aquifer Thickness: 40.00 m

Discharge: variable, average rate 1.081 [I/s]

OEO

6E3

Time [s]
1E4

2E4 3E4

7EQ

6E0~

4E0

[m]

3EO

1EO

OEO
m 2153529

Calculation using Theis with Jacob

Correction

Observation Well

2153529

Transmissivity
[m?s]

112 x 10

Hydraulic Conductivity Storage coefficient

[m/s]

Radial Distance to PW
[m]

3.95 x 107

2.80 x 10

0.08




GM BluePlan Engineering Ltd. Pumping Test Analysis Report

1260 - 2nd Avenue East

Project: Wilder Lake Servicing Study

@ "P'Bﬂ Owen Sound, On N4K 2J3

£ CRR iE Number: 218173

Client:  H.Bye Construction Ltd

[m¥s] [m/s]

2153529 1.18 x 107 2.95 x 10°® 3.14 x 10"

Location: Southgate, ON Pumping Test: Pumping Test 1 Pumping Well: 2153529
Test Conducted by: J Swiger Test Date: 1/7/2019
Analysis Performed by: J Swiger Cooper and Jacob (T-DD) Analysis Date: 1/15/2019
Aqguifer Thickness: 40.00 m Discharge: variable, average rate 1.081 [I/s]
Time [s]
1EO 1E1 1E2 1E3 1E4 1ES
7.00 . ; i = . $*
| | /
|
[ | | |
| -~
5.60 : . : ,
|
| //
I |
£ 4.20 ' ' |
c ) l | ‘ [
; [ 1]
[=} |
T
E 2.80-
= |
[a] \ ‘ I
| l il
1.40 : - — |
| |1 |
| |
| i | |
0.00 Sttt - =t
m 2153529
Calculation using COOPER & JACOB
Observation Well Transmissivity Hydraulic Conductivity Storage coefficient Radial Distance to PW

(m]

0.08
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East
Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

Number: 218173

Client:  H.Bye Construction Ltd

Location: Southgate, ON

Pumping Test: Pumping Test 1 Pumping Well: 2153529

Test Conducted by: J Swiger

Test Date: 1/7/2019

Analysis Performed by: J Swiger

Theis-Jacob Corr. - End Fit Analysis Date: 1/15/2019

Agquifer Thickness: 40.00 m

Discharge: variable, average rate 1.081 [I/s]

0EO

6E3

7EOQ

Time [s]
1E4 2E4 2E4

3E4

6E0

4EQ0

[m]

3E0

r-

1EO

.ll!l..ﬁ

OEO

®m 2153529

Calculation using Theis with Jacob Correction

Observation Well

2153529

[m?/s] [m/s]

1.85x 10"

Transmissivity Hydraulic Conductivity Storage coefficient Radial Distance to PW

4.62x10° | 1:36 107 0.08

[m)




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

T b PO ey

@ -Pian Owen Sound, On N4K 2J3

Number: 218173

Client: H.Bye Construction Ltd

Location: Southgate, ON

Pumping Test: Pumping Test 1

Pumping Well: 2153529

Test Conducted by: J Swiger

Test Date: 1/7/2019

Analysis Performed by: J Swiger

Double Porosity

Analysis Date: 5/7/2019

Aquifer Thickness: 40.00 m

Discharge: variable, average rate 1.081 [I/s]

Time [s]
OEO 5E3 1E4 2E4 2E4 3E4
7.00 —
5.60
5
—
£
=~ 4,20 =
£ ]
3 .
o
2 .80 —
-
(a]
L
1.40 —
0.00 —
8 2153529
Calculation using Double Porosity
Observation Well Transmissivity Hydraulic Storage coefficient Sigma Lambda Radial Distance to
Conductivity PW
[ms] [mis] [(m]
2153529 8.41x10° 210 x 10° 646 %107 3.49 x 10 7.47 x 107 0.08




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ =I¥=Plan Owen Sound, On N4K 2J3

LN CIMLL MY

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

Number: 218173

Client:  H.Bye Construction Ltd

Location: Southgate, ON

Pumping Test: Pumping Test 1

Pumping Well: 2153529

Test Conducted by: J Swiger

Test Date: 1/7/2019

Analysis Performed by: J Swiger Theis

Analysis Date: 5/8/2019

Aquifer Thickness: 40,00 m

Discharge: variable, average rate 1.081 [l/s]

0 5000 10000

7.00

Time [s]

15000

5.60

4.20

20000

25000

2.80-

Drawdown [m]

1.40

0.00

m 2153529

Calculation using Theis

Observation Well Transmissivity

[m?/s] [m/s)

Hydraulic Conductivity

Storage coefficient

Radial Distance to PW

[m}

2153529 1.24 x 10" 3.10 x 10°®

218 x 10"

0.08




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East
Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

Number: 218173

Client:  H.Bye Construction Ltd

Location: Southgate, ON Pumping Test: Pumping Test 1 Pumping Well: 21563529
Test Conducted by: J Swiger Test Date: 1/7/2019
Analysis Performed by: Unconfined - Neuman Analysis Date: 9/26/2019
Aquifer Thickness: 40.00 m Discharge: variable, average rate 1.081 [l/s]
Time [s]
OEO 5E3 1E4 1E4 2E4 2E4
7.00 = I -
5.60
" ]
—
E
= 4.20 L
g L]
s .
=
1 2 - 80 T
[
(a]
1.40
J
0.00
® 2153529
Calculation using Neuman
Observation Well Transmissivity Hydraulic Specific Yield Ratio K{v)/K(h) Ratio Sy/S Radial Distance to
Conductivity PW
[m?/s] [m/s] [m]
2153529 1.30 x 10 325x10° 1.96 x 10 5.59 x 10° 1.26 x 107 0.08




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East
Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake Servicing Study

Number: 218173

Client:

H.Bye Construction Ltd

Location: Southgate, ON

Pumping Test: Pumping Test 1

Pumping Well: 2153529

Test Conducted by: J Swiger

Test Date: 1/7/2019

Agquifer Thickness: 40.00 m

Discharge: variable, average rate 1.081 [I/s]

Analysis Name Analysis Performed by Analysis Date | Method name Well T [m?/s] K [m/s] S
Theis-Jacob Corr. - Early filJ Swiger 1/15/2019 Theis with Jacob Correctigh2153529 1.12x 10" | 2.80 x 10° | 3.95x 10
Cooper and Jacob (T-DD)| J Swiger 1/15/2019 Cooper & Jacob | 2153529 1.18x 107 | 295 x10° | 3.14 x 10
Theis-Jacob Corr. - End Fif J Swiger 1/15/2019 Theis with Jacob Correctign2153529 1.85x 107 | 462x10° | 1.36 x 107
Double Porosity J Swiger 5/7/12019 Double Porosity 2153529 B.41x10° | 210 x 10° | 6.16 x 107
Theis J Swiger 5/8/2019 Theis 2153529 1.24x10" | 310x10° | 2.18 x 10
Unconfined - Neuman 9/26/2019 Neuman 2153529 1.30 % 10™ | 3.25x10° | 1.96 x 107
Average | 1.26 x 107 | 3.14 x 10 | 2.60 x 10
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ ,plan Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 2 Pumping Well: A227593

Test Conducted by: J Swiger

Test Date: 1/8/2019

Analysis Performed by: J Swiger

Time - Drawdown Analysis Date: 5/8/2019

Aquifer Thickness: 15,00 m

Discharge: variable, average rate 0.9167 [I/s]

Time [s]

32000

1.00+

2.00+

3.00+

Drawdown [m]

4.00

5.00-
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East
Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 2

Pumping Well: A227593

Test Conducted by: J Swiger

Test Date: 1/8/2019

Analysis Performed by: J Swiger

Theis

Analysis Date: 5/8/2019

Agquifer Thickness: 15.00 m

Discharge: variable, average rate 0.9167 [I/s]

0.00 44—

0.20-

0.40

0.60-§

Drawdown [m]

0.80-

Time [s]

12000 18000
i I

24000 30000
I

1.00

Calculation using Theis

Observation Well

Transmissivity

[ma/s]

Hydraulic Conductivity Storage coefficient

[m/s]

Radial Distance to PW

[m]

A227593

2.98 x 107

1.99x10* 1.98 x 107"

0.08




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

Pumping Test Analysis Report

Project: Wilder Lake

Owen Sound, On N4K 2J3
Y BEPIan ’
Fitemd Number: 218173
Client:  H, Bye Construction Ltd
Location: Pumping Test: Pumping Test 2 Pumping Well: A227593

Test Conducted by: J Swiger

Test Date: 1/8/2019

Analysis Performed by: J Swiger

Cooper and Jacob (T-DD)

Analysis Date: 5/8/2019

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.9167 [I/s]

100000

Time [s]
10 100 1000 10000
0.00 f————+ : : ; e : —-—-—HT+
| | | ! |
ed | ||
0.20
| - ‘
= | |
E a0 - L1 ' | -'
~ 0.
2
(2]
©
2 0.60
1.
[a]
0.80
1 | I
1.00-+ -

Calculation using COOPER & JACOB

Observation Well

Transmissivity

[ma/s]

Hydraulic Conductivity

[mi/s}

Storage coefficient Radial Distance to PW

[m]

A227583

4.49 x 107

2.99 x 10

102x 10" 0.08




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ -Plan Owen Sound, On N4K 2J3

£ e s WM

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:

H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 2

Pumping Well: A227593

Test Conducted by: J Swiger

Test Date: 1/8/2019

Aquifer Thickness: 15.00 m

Discharge: variable, average rate 0.9167 [I/s]

Analysis Name Analysis Performed by Analysis Date | Method name Well T [m?/s] K [m/s] S
1 | Theis J Swiger 5/8/2019 A227593 2.98x10° | 1.99x 10* | 1.98 x 107"
2 | Cooper and Jacob (T-DD)| J Swiger 5/8/2019 Cooper & Jacob | A227593 449 x10° | 299 x 10* | 1.02x 1077
Average | 3.74 x 107 | 249 x 10* | 9.88 x 107




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ Blue=ER Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 3

Pumping Well: 7197381

Test Conducted by: J Swiger

Test Date: 1/9/2019

Analysis Performed by: j Swiger

Time - Drawdown

Analysis Date: 5/8/2019

Agquifer Thickness: 35.00 m

Discharge: variable, average rate 0.64845 [l/s]

Time [s]
12800 19200
11 |

25600
|

32000

0.00

4.00

8.00~

12.00+

Drawdown [m]

16.00-

20.00-—
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ *Plan Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Caonstruction Ltd

Location:

Pumping Test: Pumping Test 3

Pumping Well: 7197381

Test Conducted by: J Swiger

Test Date: 1/8/2019

Analysis Performed by: J Swiger

Theis

Analysis Date: 5/8/2019

Aquifer Thickness: 35.00 m

Discharge: variable, average rate 0.64845 [I/s]

100000

Time [s}]
1 10 100 1000 10000
0.00 1 —i “iﬁ ; WEEEl e il" o +4
i 55-
Ny ‘
4.00 ; . M ! ok
‘ | |
= A
E
= 8.00 ! "
c |
3 .
3 ' |
5 12.00 .
[ | | | ‘
o
‘ ‘
16.00 i — — A I
a1 =t
20.00—— AU ' '

Calculation using Theis

Observation Well

Transmissivity

[m2/s]

Hydraulic Conductivity

[m/s]

Storage coefficient

Radial Distance to PW

[m]

7197381

7.29x 10°

2.08 x 107

3.07 x 10”

0.08
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ ‘Plan Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 3

Pumping Well: 7187381

Test Conducted by: J Swiger

Test Date: 1/9/2019

Analysis Performed by: J Swiger

Cooper and Jacob (T-DD)

Analysis Date: 5/8/2019

Aquifer Thickness: 35.00 m

Discharge: variable, average rate 0.64845 [i/s]

100000

Time [s}]
1 10 100 1000 10000
0.00 i =t i N 1 t | : ! bt ‘
e |
|
4.00 '[
|
—_ ‘A
E 1 |
'~ 8.00 iy \ "
5 | 1M “
= IS |
| |
s 12.00 | ¥ \ .
o | \
| | A \
16.00 ! = A
| | | \\ A |
| | N
|| |
20.00 ' s -

Calculation using COOPER & JACOB

Observation Well

Transmissivity

[m?/s]

Hydraulic Conductivity

[m/s]

Storage coefficient

7197381

1.66 x 10°

474 x 107

2.20x10"

Radial Distance to PW

(m)

0.08
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GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

(WY [EMEPlan Owen Sound, On NaK 243

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 3

Pumping Well: 7197381

Test Conducted by: J Swiger

Test Date: 1/9/2019

Analysis Performed by: J Swiger

Theis Recovery - 1

Analysis Date: 5/8/2019

Aquifer Thickness: 35.00 m

Discharge: variable, average rate 0.64845 [I/s]

t/t
10

100

0.00 i

4.00

8.00

12.00———F—

residual drawdown [m]

16.00

20.00

Calculation using THEIS & JACOB

Observation Well Transmissivity

[m?/s]

Hydraulic Conductivity Radial Distance to PW

{m/s] [m]

7197381 2.34 x 10°

6.67 x 107 0.08




GM BluePlan Engineering Ltd.
1260 - 2nd Avenue East

@ Biuc=ER Owen Sound, On N4K 2J3

e pa | e

Pumping Test Analysis Report

Project: Wilder Lake

Number: 218173

Client:  H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 3

Pumping Well: 7197381

Test Conducted by: J Swiger

Test Date: 1/9/2019

Analysis Performed by: J Swiger Theis Recovery - 2

Analysis Date: 5/8/2019

Agquifer Thickness: 35.00 m

Discharge: variable, average rate 0.64845 [I/s)

100

t/t
il 10
0.00 s : . : :
~ | |
— 4.00 ‘ !
E |
§ |
© 8.00- : —
° | '
E ‘ | —\|\\\\
2 12.00 ' ' |
5 . i |
S |
0
g | L
16.00 r : -
20.00 - —

Observation Well

Calculation using THEIS & JACOB

Transmissivity Hydraulic Conductivity

[m?/s] [m/s]

7197381

1.27 x10° 3.64 x 107

Radial Distance to PW

m]

0.08




GM BluePlan Engineering Ltd.

1260 - 2nd Avenue East

(Y BEPIan

e P RS

Owen Sound, On N4K 2J3

Pumping Test Analysis Report

Project:

Wilder Lake

Number: 218173

Client:

H. Bye Construction Ltd

Location:

Pumping Test: Pumping Test 3

Pumping Well: 7197381

Test Conducted by: J Swiger

Test Date: 1/9/2019

Aquifer Thickness: 35.00 m

Discharge: variable, average rate 0.64845 [I/s]

Analysis Name Analysis Performed by Analysis Date | Method name Well T [m?s] K [m/s] S
1 | Theis J Swiger 5/8/2019 Theis 7197381 7.29x10% | 208 x 107 | 3.07 x 107
2 | Cooper and Jacob (T-DD)| J Swiger 5/8/2019 Cooper & Jacob | 7197381 1.66x10° | 4.74x 107 | 2.20 x 107
3 | Theis Recovery - 1 J Swiger 5/8/2019 Theis Recovery 7197381 2.34 x 10® | 6.67 x 107
4 | Theis Recovery - 2 J Swiger 5/8/2019 Theis Recovery 7197381 1.27 x 10° | 3.64 x 107
Average | 1.50 x 10® | 4.28 x 107 | 2.63 x 10”




APPENDIX E:
MONITORING WELL BOREHOLE LOGS
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www.emline,. nel

phone 519-699-5775 fax 519-699-4664

BOREHOLE 1
Date Drilled: July 27, 2018 Project No.: 18-368
Rig: Geoprobe 7822DT Project: Wilder Lake Subdivision
Contractor: CMT Drilling Inc. Elevation: 425.64 m Location: 263530 Southgate Road 26,
Drilling Method: SPT Logged by: TS Southgate, Ontario
5 Pocket Penetrometer
ol ‘g L kPa o
E |5 2 SOIL DESCRIPTION e 108 200 300 460
= .
e 9|8 2|4 Installation | Moisture Content % SPT (N)
£ | Elg €| E Wp [----X--] WP | = Blows/0.3m =
g lsle sla | 10 20 30°40 | 20 40 60 80
ftl m
0 Ground Surface (m) 425.64
0.00 77 M%7 T
— TOPSOIL ) é’ %% 17, . -.2
1 o)\ Very loose, dark brown, silty 74 7% e .
; \organic topsail, moist (230mm) %7 7
e, A %
X 24 SITYGRAVELLYSAND 4243 | [ [712|
3 45|\ Loose, brown silty gravelly - A '
30" \sand. trace clay, moist /%, ;’5 e i
P ] :f; b
5 %] GRAVEL AND SAND R
5 " 9| Dense, brown gravel and sand, 424.12 % - :
.- {\trace silt and clay, damp b 2 Vi AR I S
6 | 'SAND 0| il P
7 - .-.*] Compact, brown medium/fine 3 _// ’ij ] it
"] sand, some silt, trace clay, ’ i :
8 P ¢ moist ’,% .
SS 4 -4.."_'? _____________________ 423-05 ._2-/" ‘.22 .18
9 Becoming coarse sand, damp . - & o
1053 2."] GRAVEL AND SAND ) Qi :
s:.] Very dense, brown gravel and Sl ob T 48 50 (5%
11 Ss 5 [&8.9 sand, trace silt and clay, damp i 2’ Hi |l e |
|5’ sl ThEd L
12 8 3',; Occcasional thin silt layers é HE { Tkl
133~ 4 & ool FH T HH I PeeE
vcel| 6 [0 pfiii| gE g;-“.",“;
14 " e akal el o) BK
e i S| & h
44" 8| Skl o :
15 -6 =" ﬁ ' : P
e i 2 :
16 SS d - P — 420.76 @t - piil o o3 o2’
5 ' Becoming saturated ' Lt in ;
17 B 13 Hv SRt
il : 14.4,
i P 42015 i et
vcalll s ||| SAND AND siLT L el
19 Compact, brown sand and silt, i [ e
6 ‘|'| trace gravel and clay, i
20 saturated, rapidly dilating 419.54,
1 \Occasional thin clay layer
End of Borehole
22
CMT ENGINEERING INC.
1011 Indusirlal Crescent, Unit 1
St. Clemenis, Onlarlec  NOB 2MO
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BOREHOLE 2
Date Drilled: July 27, 2018 Project No.: 18-368
Rig: Geoprobe 7822DT Project: Wilder Lake Subdivision
Contractor: CMT Diilling Inc. Elevation: 430.64 m Location: 263530 Southgate Road 26,
Drilling Method: SPT Logged by: TS Southgate, Ontario
5 Pocket Penetrometer

= 2 . kPa .
= 2l E
E |&|= 2 SOIL DESCRIPTION L - 190200390 400
2 |2|§ o| 2 Installation [ oisture Content % SPT (N)
‘51 g g CEL g Wp [----X—---]WP | ® Blows/0.3m =
2 Sle s > 10 20 30 40 20 40 60 80

Ground Surface (m) 430.64

—

TOPSOIL 0.00 79 ?5
> f\ Loose, dark brown, silty %4 |
4| \organic topsoil, moist (250nmm) @ o |
o Y Wi =4
%] FILL M |
¢ A V3| s4 19
w's| Loose, dark brown sit fill, 429.42 % g/f o »
\ some topsoil, moist a7 /J ////% 3|
SANDY GRAVEL Lo o
Compact, brown sandy gravel, g % % N 95 i o5
some silt, trace clay, sV V7 Y ERNEL Ut Rk
occasional cabbles, moist 428 35 § f// %//,.: 28 Eygae ket HiE
iy ik S — 239 | WV s 12 E
Becoming dense A W/ 8.0 ¢ % 3
S o
TE 561 50 (2")
42668 | o f s i
SAND AND SILT 39| sl gl 7%
Compact, brown, sand and silt, 8 5 Ho| ooiiien
some gravel, trace clay, % 8 2 raiebirnis
occasional cobbles, wet ot H -] R T Rt 26
bl ¥ o ¥zt
# ] [RECRREN
oo 424,54 5 l ¥
/|| Becoming dense 710 ' 2
7
423,32 ;fg%/%

GRAVEL AND SAND Le %
Dense, brown gravel and sand, 762

\lmca silt and clay, damp Well dry to
bottom
End of Borehole Aug 2, 2018

CMT ENGINEERING INC.

1011 Induslrial Crescent, Unit 1

St Clemenls, Ontario  NOB 2M0
phone 519-699-5775 fax 619-699-4664
www.cmlinc.net
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BOREHOLE 3

Date Drilled: July 27, 2018 Project No.: 18-368
Rig: Geoprobe 7822DT Project: Wilder Lake Subdivision
Contractor: CMT Dirilling Inc, Elevation: 425.90 m Location: 263530 Southgate Road 26,
Drilling Method: SPT Logged by: TS Southgate, Ontario
5 Pocket Penetrometer
o |ls 'E . kPa °
£ 5% 2 SOIL DESCRIPTION A 100,201 300460
€ |o a)af ol 2 Installation  |poisture Content % SPT (N)
= |Elg E| £ Wp [--X---] WP | ® Blows/0.3m m
8 % &én“ o 10 20 30 40 20 40 60 80
ftj m
Ground Surface (im)  425.90 o,
~! TOPSOIL g YN W S
&%)\ Loose, dark brown, silty ﬁg f‘,}ﬁ 911'? : .
% .| \organic topsoil, moist (150mm) ;’5? ;:;/’ ; %
2ol SILTY SANDAND GRAVEL 42514 | 7 7 2
a® 4\ Compact, brown silly sand and 0.76 ég: {jg 3| 26 7
&= \gravel, trace clay, moist ﬁ % 3 ¢ o
8| GRAVEL V5|
e®al Compact, brown gravel, some Z '.S % C P :
&'# sand and silt, trace clay, g % LG L R
®8| occasional cobbles, moist 'g ﬁ RS Ry T
L) 1= ’ e ol ez pea T gl
el 423.61 pii| cofiit ArE e e
Becoming very moist to wet, 2.2 ] B S mety L
r' occaslonal sand layer S| |3 0 oo
&- i opiil veks e
- B ] B vaoie s iae b 2d
o2
i ] e ST S
sl BEE | |l i iy
i S I R R
chils Sit B e
13 B ] R Ry
____________________ 42133 | BRi| - gl of aviiiodnin o
Occasional clay layer, wet iy Gpza] = Bm] gls s
B = g of: - el00w 1 b
P R azo7z | ERMCHEI 2
b Becoming saturated 3 H| o pE ::-':’ AL
419.80 P ] e b
End of Borehole 6.10 W
CMT ENGINEERING INC.

1011 Industrial Crescent, Unit 1
St Clements, Ontarlo  NOB 2M0
phone 519-699-5775 fax 519-699-4664
www.cmlinc.net
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BOREHOLE 4
Date Drilled: July 27, 2018 Project No.: 18-368
Rig: Geoprobe 7822DT Project: Wilder Lake Subdivision
Contractor: CMT Drilling Inc. Elevation: 425.54 m Location: 263530 Southgate Road 26,
Drilling Method: SPT Logged by: TS Southgate, Ontario
5 Pocket Penetrometer
» \".: ‘E e kPa .
2 Fla 2| » SOIL DESCRIPTION Installati ]
= |eol|lg 0|35 nstallation  moisture Content % SPT (N)
% g § % E Wp [---X—---] WP | = Blows/03m =
a |ole & o 10 20 30 40 | 20 40 60 80
ft[ m
Ground Surface (m) 4%5684 AL | 3 3 K
TOPSOIL : M W | i :
Loose, dark brown, silly ﬁj ?(Z :"Pt:!fz' : o
. | \organic topsoil, moist (200mm) fj g? A R
. | ;
SILTY GRAVELLY SAND M sl
Compagct, brown silty gravelly ;2;’ A S| 58 Rk
sand, frace clay, moist % % gl o
Occasional sand layers 424.02 ;’/,fj é & 343
2 i = St ia
SANDY GRAVEL 21w | s e
Compact, brown sandy gravel, 5 7 /’ V/ . RSy L
some silt, trace clay, é 7 YV Thlaines
occasional cobbles, moist ;’% % S
v ] 5 e oo
) | 24
________________________ 42249 | EH[ OBE [
U H Y] s (g
Becoming dense i . .'.5-3 i 50 (21)
42127 | @EEH BR[|
GRAVEL AND SAND 420 | af PR RRaihE
Dense, brown gravel and sand, o} s Supm et
trace silt and clay, damp RF B3l 37
an i o
420.05 afi e B
SANDY GRAVEL 5.49 h-{ BRI SR
Dense, brown sandy gravel, i s
some silt, trace clay, 419.44 ui{ (R
\occasional cobbles, molst /" 61 g
Becoming very moist l hE
Welldriyto | :
bottom
41?-22 Aug 2, 2018
End of Borehole 7.6

CMT ENGINEERING INC.
1011 Industrial Crescent, Unil 1
S1. Clements, Ontarlo

www.cmiine nel

NOB 2M0
phone 519-699-5775 fax 519-699-4664
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BOREHOLE 5
Date Drilled: July 27, 2018 Project No.: 18-368
Rig: Geoprobe 7822DT Project: Wilder Lake Subdivision
Contractor: CMT Drilling Inc. Elevation: 425.26 m Location: 263530 Southgate Road 26,
Drilling Method: SPT Logged by: TS Southgate, Ontario
5 Pocket Penetrometer
ol 8 . kPa @
= |gl2 B Well 100 200 300 400
g Z’ “5 E a8 SElDRESCRIFIEN Installation  [poisture Content % SPT (N)
£ £lg8 E 2 Wp [-X----] WP | ® Blows/0.3m =
g lele 8l 10 20 30 40 20 40 60 80
ftim
Ground Surface (m) 425.26 _ ] :
TOPSOIL .00 Tl REESRE Y
& Loose, dark brown, silty ﬁej ﬁ? L : e
& & \organic topsoil, moist (150mm) gé g; ] ' L
p— .
SANDY GRAVEL M 2 i
Dense, brown sandy gravel, ﬁé 5}% 8 Ty T g dar »
trace silt and clay, occasional :f% % = e R Ry s
cobbles, damp ﬁ/_é g e hes
fa o
2 -
.g 2 st e :
A L |
Sl o Tnne it
3:'-5‘:' 1 g
o sl || pi
____________________ 422.67 o I L RS S 24
Becoming compact 2.0 o ] i, L
____________________ 422.21 8 A
Becoming saturated A9 55 E g i
1E 8
IR E
b EB I I (P
% ",-. N -
____________________ 420.69 L--.I' = |
3 Becoming grey . N I 2 :
:!.‘ '\-4)."
419.18
End of Borehale Sl

CMT ENGINEERING INC.

1011 Induslrial Crescenl, Unil 1

81. Clemenls, Ontario  NOB 2MO
phone 519-699-5775 (ax 519-699-4664
www._cmlinc net
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BOREHOLE 6

Date Drilled: July 27, 2018 Project No.: 18-368
Rig: Geoprobe 7822DT Project: Wilder Lake Subdivision
Contractor: CMT Drilling Inc. Elevation: 427.30 m Location: 263530 Southgate Road 26,
Drilling Method: SPT Logged by: TS Southgate, Ontario
5 Pocket Penetrometer
ol= ’g o kPa L
E|5S 2 SOIL DESCRIPTION L K2 200 B4
[ 3
2 |9 af> ol 2 Installation  [poisture Content % SPT (N)
£ | |8 E| € OWp [---X-—] WP | ® Blows/0.3m =
g lsle sla 10 20 30 40 20 40 60 80
ftfm

Ground Surface (m) 427.30
TOPSOIL 0.00
Loose, dark brown, silty
organic topsoil, moist (250mm)
GRAVEL AND SAND
Compact, brown gravel and

sand, trace silt and clay,
occasional cobbles, moist

[/

s i x4

NN
SERNET SN

ORI

o

N

NN

o

o

.’27

N,
\.\.\-‘.&
1" Steel Casing
%
‘\:

\‘\S‘_ R

MMM

Tyt

Bentonite

Y, 425;_;91 7 : dad
‘~'v] Becoming very dense 24 B Roasigntan oy "
A Jaeiiii s 50 6
‘e -:-. - : . = Dot a ey 4
Ebu o e i e T
(A i = 4l " e Bl
e U3 el S 3.0, Ceain b 50 (2"
: ;'i?'f; o I .3 SRR “u
o8 2
ap) afs| L B
pich 8I'-18]].- ﬁ $8:
.,; -:QJ g.:.' ol o , y
v o ofr TRl
an"? o el g
e e ? 7] IR -
A [l OF ol B i Tuiohaigia i ait
S L Y B § Pk
R Sl EL- L @101 s el 43
s 422.27 A § sl 1 Fafisiasis s | @
[ sanp anD siLT 203 SIS Aoa
Compact, brown sand and silt, .".-_ o RBL IR
some gravel, wet 421.66 2] E al || o tarasteriil
Becoming gravelly A2 AN .8.2 : '
N 421.20 Ei
End of Borehale 6.70

CMT ENGINEERING INC.

1011 Induslcial Crescent, Unit 1

SL Clements, Ontarlo  NOB 2M0
phone 519-699-5775 fax 519-699-4664
www cmline.net




APPENDIX F:
BOREHOLE SOIL GRAIN-SIZE ANALYSES



Particle Size Distribution Report

S EEfxfffe 3 2 O 88%% 8 $if
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| I 0 1 O | | [ b 1N\
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| l A (O | | f (1] I I\rl
| | {1 } | (1L 1IN
19 e T T TSN
| | A i WPEL fee Iy O~ ] ]
k Ul e bl L L] T T
100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% Cobbles ) % Gravel ) % Sand % Fines .
° Coarse Fine (Coarse Medium Fine sitt Clay
o 0.0 0.0 2.1 3.3 25.1 55.7 11.3 2.5
SOIl. DATA
symBoL| source | SAUPLE D'(Ef}:}"' Material Description USCS
o BH1 3 1.52-2.13m sand, some silt, trace clay and gravel SM
[stimated Percolation Rate; T = 10 minfcm
Estimated Coefficient of Permeability; k = 3.2 x 10~3 min/em
Tested by JM of CMT Engineering Inc., August I, 2018

CMT Engineering Inc.

St. Clements, ON

Client: H. Bye Construction

Project No.: 18-368

Project: ‘Wilder Lake Subdivision
263530 Southgate Road 26, Southgate Twp, Ontario

___Figure
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Particle Size Distribution Report
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8 | | O | \QII | I
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COE g iU
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| I NN | | O
4 eI T T T AT
COE e N II\C
| I L | | 1] I
T T Iy Esii ""’\o\ou
I | O I A I | | I I A s o
y C UM L L L L] il T 1o
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% Cobbl % Gravel % Sand - % Fines
| e Coarse Fine (Coarse Medium Fine Silt Clay
o 0.0 | 14s 31.8 | 84 119 | 146 | 157 3.1
SOIL DATA
SYMBOL| SQURCE SA:IH(;LE DI(Ef':-)rH Material Description Uscs
0 BH2 3 1.22-2.13m sandy gravel, some silt, trace clay GM
Estimated Percolation Rate; T = 12 min/cin
Estimated Coefficient of Permeability; k = 8.4 x 10-4 min/cm
Tested by IM of CMT Engineering Inc., Angust [, 2018
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Particle Size Distribution Report
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GRAIN SIZE - mm
% Cobbl % Gravel % Sand % Fines
B Coarse Fine _Coarser Medium Fine Silt Clay
O 0.0 56.1 15.1 4.1 | 35 9.0 11.3 0.9
SOIL DATA
SYMBOL| SOURCE SA:'“(;LE DI(E:_{H Material Description UsScs
O BH3 2 0.76-1.37m gravel, some sand and silt, trace clay GM

Estimated Percolalion Rate; T = 8 min/em

Estimated Coefficient of Permeability; k=3.9x 1

Tested by IM of CMT Engineering Inc., August 1, 2018

0-3 min/em
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Particle Size

Distribution Report

Estimated Percolation Rate; T = 15 min/em

Estimated Coefficient of Permeability; k = 4.8 x 10-4 min/em
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GRAIN SIZE - mm
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o 0.0 0.0 26.1 7.5 12.3 19.7 28.0 64
SOIL DATA
SYMBOL| SOURCE SA,!IMCF;LE D'(Ef’:-;-H Material Description uscs
o BH4 2 0.76-1.37m silty, gravelly sand, trace clay SM

Tested by JM of CMT Engineering Inc., August 1, 2018
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Particle Size Distribution Report
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GRAIN SIZE - mm
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| LA Coarse | Fine [Coarse Medium Fine - Silt Clay
of 00 232 | 354 9.4 13.1 8.7 8.9 1.3
SOIL DATA
SYMBOL| SQURCE SAm;,LE DI(EfT_}-H Material Description USCs
O BHS5 2 0.76-1.37m sandy gravel, trace silt and clay GW-GM

Estimated Percolation Rate; T = 8 min/cm

Estimated Coefficient of Permeability; k= 5.3 x 10~-3 minfem

Tested by JM of CMT Engineering Inc., August 1, 2018
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Particle Size Distribution Report
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GRAIN SIZE - mm
% Cobbles % Gravel | %Sand % Fines
° Coarse Fine [Coarsg Medium Fine Silt Clay
o 0.0 20.8 282 | 104 182 132 8.0 1.2
SOIL DATA
symBoL| source | SAMPLE Di’:j“ Material Description Uscs
o BH6 2 0.76-1.37m gravel and sand, trace silt and clay GP-GM

Estimatcd Percolation Rate; T = 8§ min/cm

Estimated Coefficient of Permeability; k= 8.0 x 10-3 min/cin

Tested

by JM of CMT Engineering Inc., August 1, 2018
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