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1.0 INTRODUCTION

Azimuth Environmental Consulting, Inc. (“Azimuth”) has been retained by Sandy Creek
Estates Inc. to conduct a Preliminary Hydrogeological Assessment for the proposed
residential and commercial development located at 969, 979 & 989 Mapleview Drive
East within the City of Barrie, Ontario (Figure 1).

The proposed Sandy Creek Estates Subdivision is approximately 19.7 hectares (ha) in
size and is located on the south side of Mapleview Drive East, approximately 600 m west
of the Mapleview Drive East and 20" Sideroad intersection (Figure 2). The parcel
historically contained a rural residence and farm as well as an existing residential
property at the northwestern corner of the Site.

The is part of the City of Barrie’s Annex Lands and is therefore separated into a 4.68 ha
parcel immediately south of Mapleview Drive East (Phase 1 Lands), and a 15.0 ha parcel
located south of a tributary of Sandy Cove Creek (Phase 3 lands). The current
assessment focuses on Parcel 1 lands (the “Site”). The current assessment provides a
summary of the existing environmental conditions as it relates to the soil and ground
water regime at the Site.

2.0 BACKGROUND

The following documents were reviewed as part of the current assessment:

e Cambium Inc. 2018. Draft Geotechnical Investigation Report, Sandy Cove
Creek, Barrie, Ontario. Reference No.: 7975-001;

e R.J. Burnside & Associates Limited. 2016. Hewitt’s Secondary Plan Area,
Hydrogeological Assessment, Part 1 — Existing Conditions;

e Soil Engineers Ltd. 2006. A Soil Investigation For Proposed Residential
Development, 1657 Mapleview Road, Town of Innisfil. Reference No. 0611-
S047; and

e Soil Engineers Ltd. 2017. Proposed Residential Subdivision, Southwest Corner
of Mapleview Drive East and 20" Sideroad, City of Barrie. Reference No.: 1610-
S116.

e Hunt Design Associates Inc., 2022. Conceptual Site Plan- Crystal Homes —
221033.

3.0 ENVIRONMENTAL SETTING
3.1 Soil

The soil map of Simcoe County (Soil Survey Report No. 29, Scale 1:63,360) shows the
uppermost soil at the Site to be composed of a mixture of material, including Sargent
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gravelly sandy loam, Bondhead sandy loam, Vasey sandy loam, and Muck associated
with the valley of Sandy Cove Creek. These materials are classified within hydrologic
soil group A, AB, or B soils. Group A soils represent material with low runoff potential
and high infiltration rates even when thoroughly wetted. Group B soils represent material
with moderate infiltration rates when thoroughly wetted.

3.2  Physiography

The Ontario Geologic Survey (Chapman and Putnam, 1984) describes the area as being
located within the Peterborough Drumlin Field Physiographic region. The Peterborough
Drumlin Field is a rolling till plain which contains approximately 3,000 good drumlins in
addition to many drumlinoid hills and surface flutings of the till sheet. The general
orientation of the drumlin axes is from north east to south west.

3.3  Topography and Drainage

According to local topographic mapping and the information reviewed in Appendix B,
the Site is found at an elevation of 251 — 261 masl (Figure 2). The Site slopes from north
to south from Mapleview Drive East toward Sandy Cove Creek. Sandy Cove Creek flows
east, eventually draining into Lake Simcoe.

Figure 3 displays the presence of any watercourse, wooded area, or wetland feature in the
vicinity of the Site.

3.4  Bedrock Geology

The Ontario Geologic Survey (OGS) Earth Database shows that the uppermost bedrock
unit at the subject property consists of limestone and shale of the Simcoe Group of the
Verulam Formation (OGS, 2017). The Verulam Formation is Middle Ordovican in age.
Bedrock is sufficiently deep (55m+) and does not influence the shallow hydrogeology of
the Site.

3.5 Quaternary Geology

The mapped surficial material for the north portion of the Site is composed of ice-contact
stratified deposits consisting of sand and gravel with minor silt, clay, and till. The
southern portion of the Site is composed of stone-poor till consisting of a sandy silt to
silty sand textured matrix. (OGS, 2017). The quaternary geology of the Site and
surrounding area is shown on Figure 4.

The Site was included as part of the Hewitt’s Secondary Plan Area Hydrogeological
Assessment completed by R. J. Burnside in 2016. This program included collecting
surface water and ground water measurements across the Hewitt’s Creek Secondary
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Area. Excerpts from Burnside (2016) are included in Appendix C. Two cross sections
A-A’ and C-C’ intersect the Site, and show a schematic of the anticipated subsurface
conditions. The conditions at the Site therefore show a discontinuous surficial
sand/gravel unit overlying a regional clay/silt /till unit overlying a regional sand/gravel
unit. On the eastern portion of the cross section there is a thin confined lense of
sand/gravel within the clay/silt/till unit. This cross section suggests this represents a
localized confined aquifer within the regional aquitard in the vicinity of the Site.

3.6

The Ontario Ministry of Environment, Conservation, and Parks (MECP)’s Water Well
Records (Appendix D) were referenced for any recorded well information within the
vicinity (~ 500 m) of the Site (GIN, 2018, Table 1). The development will be serviced
with public utilities; however historic well records can be used to gain subsurface
information which can provide insight into the geological formations within the area. All
wells within 500 m of the Site are provided on Figure 5.

Hydrogeology

Table 1: MECP Water Well Database Summary
Distance Direction Elevation Date Well | Water Tty
Well No. | from the from the ) Drilled Well Type | Depth | Level Use
Site (m) Site (m) (m)
7051426 - - 2007-09-15 - - - Abandoned
7051427 - - - 2007-09-15 - - - Abandoned
5701423 - - 259 1965-09-15 | Overburden 134 4.6 Livestock
7283336 35 E 2016-11-17 - - -
5701494 50 N 261 1964-11-09 | Overburden 12.8 7.9 Domestic
5708961 140 NE 260 1972-06-20 | Overburden 21.3 6.7 Domestic
5738770 300 NwW 2004-04-10 | Overburden 57.9 15.5 Domestic
5740741 330 W 2006-05-18 | Overburden 5.5 - Abandoned
7239317 375 NwW 2014-04-07 | Overburden 7.6 Monitoring

The well records included within Table 1 were advanced primarily for domestic,
livestock, or monitoring use, with three records listed as abandoned. The wells were
drilled between 5.5 and 57.9 mbgs, with corresponding water levels ranging between 4.6
and 15.5 mbgs. In general, the overburden material is composed of surficial sand
overlying a clay unit. However one record listed clay at the surface. None of the well
records encountered bedrock, indicating it is found at a depth greater than 58 mbgs in the
vicinity of the Site.

4.0 SOURCE WATER PROTECTION

A review of the Source Water Protection Areas as identified on the MECP Source
Protection Information Atlas website indicates a portion of the Site is considered a
Significant Ground Water Recharge Area (SGRA) and a Highly Vulnerable Aquifer
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(HVA). The Site is not located within a Wellhead Protection Area (WHPA) or an Intake
Protection Zone (IPZ). The mapping is illustrated in Appendix K

5.0 MONITORING

5.1  Drilling Program

Azimuth conducted a drilling program at the Site between October 9" and 12" 2018. As
part of the program, five (5) boreholes were advanced across the Site, including beyond
the Phase 1 area which is targeted for this assessment to depths between 3.1 and 8.4
mbgs. The soil drilling and monitoring well installation was completed by Orbit Garant,
a licensed well contractor in the Province of Ontario. The field work was completed
under the guidance and supervision of an Azimuth field technician, who logged the soil
conditions encountered during borehole advancement. Additional monitoring wells were
also installed within test pits utilized for the infiltration testing across the Site (Phase 1
and Phase 3) summarized in Section 4.2. In each of these test pits, monitoring wells were
installed by field staff. The location of each borehole / test pit for Phase 1 are found on
Figure 6. The complete borehole logs can be found in Appendix E.

Each monitoring well consisted of a 50.0 mm diameter PVC pipe and contained an above
ground, steel monument-type protective casing. The monitoring wells were installed in
accordance with Ontario Regulation (O. Reg.) 903 (Wells Regulation), with all wells
deeper than 3 m being installed by a licensed well contractor / technician.

5.1.1 Subsurface Conditions

Topsoil (all locations): A layer of sandy topsoil was encountered in all boreholes and
ranged between 0.2 to 0.5m thick. The topsoil was dark brown, contained roots, was in a
loose condition, and moist.

Sand: Beneath the topsoil, a layer of medium sand was encountered at BH102 and
BH103A/B. Sand was also encountered at a depth of 6.1m at BH109 beneath the finer
grained units described below. The sand was brown to grey, loose to compact, and moist
to saturated. The material had some gravel in addition to thin clay layers at BHI03A/B.
The material was fully saturated at BH109, and exhibited significant flowing artesian
conditions.

Silty clay: A layer of silty clay was encountered beneath the topsoil at BH109, and
beneath the sand at BH103A/B. This material was brown to grey, loose to compact, and
moist to wet. This material contained wet sand seams at BH109.
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Silty clay till: Beneath the topsoil, a layer of silty clay till was encountered at BH101.
The till was brown to grey, compact to very dense, and moist to wet. The material has
occasional cobbles and boulders.

Silty sand till: A layer of silty sand till was encountered beneath the silty clay till at
BH101, and beneath the silty clay at BHIO3A/B and BH109. The till was grey, loose to
dense, and contained occasional cobbles and boulders. This material was fully saturated
at BH101, exhibiting flowing conditions.

It should be noted that during drilling, artesian conditions were noted at BH103A and
BH109, therefore a nested pair of monitoring wells (MW103A & MW103B) were
installed. A shallow standpipe (TP109B) was also installed in the vicinity of BH109 to
create a nested location as well. The two nested locations will be used to isolate the
depth at which artesian conditions are present.

The location of each borehole is found on Figure 6. The complete borehole logs can be
found in Appendix E.

5.2  Infiltration Testing

The current Infiltration Assessment focused on LID measures within Phase 1 of the
development. The purpose of this assessment was to assess the existing soil beneath the
proposed LID locations, and determine a suitable infiltration rate for use in detailed
design.

5.2.1 Methodology

A field program was conducted by Azimuth staff on October 30", 2018 between the
hours of 7:30 am and 4:00 pm during which the weather was 10 °C and sunny. Test pits
were advanced at five (5) locations across the Site, each corresponding to a potential LID
location (Table 2). The test pits were advanced using an excavator rented and operated
by Eisses Brother Excavating. The location of each test pit was marked in the field and
surveyed prior to the field program. The test pit base elevation was therefore determined
based on the ground elevation and test pit depth.

Table 2: Summary of Test Pit Locations

Test Target LID Base of Test Pit Elevation Approximate Coordinates

Pit ID (masl) Latitude Longitude
TP-1 NA 257.0 44354628 -79.598959
TP-2 NA 257.5 44.354912 -79.597237
TP-3 NA 253.5 44.354508 -79.596471
TP-4 NA 254.5 44.354195 -79.598329
TP-5 NA 253.5 44.353722 -79.599494

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



The Infiltration Assessment was completed in accordance with Appendix C of the Low
Impact Development Stormwater Management Planning and Design Guide (TRCA 7
CVC, 2010).

Each test pit was advanced to an elevation approximately 1 m below the base of each
LID. A hand auger was then used within the test pit to remove approximately 0.5 m of
additional soil. The infiltration assessment was therefore completed 1.5 m below the
base of the proposed LID.

Test pits were typically about 2 m wide and 4 m long. However, in some instances the
target elevation was significantly below (3m+) the graded surface, and a larger test pit
area was required to ensure the side wall stability was sufficient for access.

The Guelph Permeameter Model 2800K 1 (Soil Moisture Equipment Corp.) was used to
measure the in-situ hydraulic conductivity as per the Guelph Permeameter Operating
Instructions (Soil Moisture, 2012). The two head method utilizing a combined reservoir
was utilized. Two tests were completed with varying well head heights. The results of
each of the tests were averaged to determine a representative value.

One soil sample was collected from each test pit at the approximate elevation of
infiltration testing for laboratory grain size and T-Time analysis. The soil sample
analysis was used to confirm the in-situ results. After the infiltration tests were
completed, the test pits were refilled with the original soil material.

5.2.2 Test Results

The results of the infiltration assessment are included in Table 3 below. The raw
infiltration test results are included in Appendix F. The material encountered within each
test pit varied across the Site, and included sand and silty sand till with varying amounts
of clay and gravel. The grain size and T-Time results for each sample are included in
Appendix F.

No ground water was encountered in any of the test pits, with the exception of TP-5. An
initial test pit was advanced to an elevation of 253.5 masl, however ground water was
noted seeping through the very bottom of the pit. One of the side walls of the initial test
pit was therefore extended horizontally, so that the base of the extension was level with
253.6 masl, approximately 0.10 m above the initial level. No ground water was
encountered at this depth, indicating the unstabilized ground water table to be found at
253.5 masl.
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The Guelph Permeameter generates a result as a hydraulic conductivity (Kg) value. As
per Table C1 from CVC & TRCA (2010), the K¢ values from the Guelph Permeameter
and percolation rate (T-Time) values from the grain size analysis have been converted to
an infiltration rate (1/T).

Based on the information provided in Table 3 above, the measured in-situ infiltration rate
at the Site ranged between 45 and 202 mm/hr. These rates are consistent with values
expected from a sand or silty sand till soil. All of the locations produced medium rates of
infiltration (between 45 and 77 mm/hr) with the exception of TP-2 which produced a high
rate of 202 mm/hr. The high rate of infiltration observed at TP-2 is likely associated with
the gravel observed within the sand at this location. The in-situ testing results and the
estimate based on the grain size analysis appear to be somewhat correlated.

Table 3: Results of Infiltration Assessment

Guelph Permeameter Results Estimated
Test . Infiltration
¢ Soil Type at Depth' Test # '1 Test # 2 Geometlzlc Mean Rate from Soil
Pit ID Infiltration Infiltration Infiltration Rate Sample’
Rate’ (mm/hr) Rate’ (mm/hr) (mm/hr) (mm/hr)
TP-1 Silty sand till, some 23 70 77 30
clay, trace gravel
Tp.y | Sand,trace gravel, 212 192 202 100
trace fines
TP-3 Sand, some fines 41 48 45 50
TP.4 Silty sand till, some 50 69 59 30
clay, trace gravel
TP-5 Silty sand till, some 50 65 53 30
gravel, trace clay
Notes

1 Soil type as per Central Earth Engineering Letter Report dated November 12, 2018 titled T-Time Analyses, Ref. No. 18-295
2 Guelph Permeameter results are converted from K to 1/T according to Table C1 from TRCA & CVC (2010)
3 Soil sample collection results are converted from T-Time to 1/T according to Table C1 from TRCA & CVC (2010)

5.2.3 Recommendations

As per TRCA & CVC (2010), the infiltration rate used to design infiltration LIDs must
incorporate a safety correction factor that compensates for potential reductions in soil
permeability due to compaction or smearing during construction, gradual accumulation of
fine sediments over the lifespan of the LID, and an uncertainty in measured values when
less permeable soil horizons exist. A safety correction factor of 2.5 was used as per
TRCA & CVC (2010). Table 4 summarizes the recommended design infiltration rate for
the six locations investigated:
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Table 4: Summary of Design Infiltration Rates

. . . Design
Test Pit Soil Type at Depth Infiltration Safety Correction Infiltration Rate
ID Rate (mm/hr) Factor
(mm/hr)
TP-1 Silty sand till, some clay, trace 77 )5 31
gravel
TP-2 Sand, trace gravel, trace fines 202 2.5 81
TP-3 Sand, some fines 45 2.5 18
TP-4 Silty sand till, some clay, trace 59 )5 24
gravel
TP-5 Silty sand till, some gravel, 53 )5 3
trace clay

After applying a correction factor of 2.5, the design infiltration rates for the Site are 23 to
81 mm/hr. The highest design infiltration rate is found at TP-2, which is 81 mm/hr and
found in the north east portion of the Site. The remaining design infiltration rates are all
between 18 - 31 mm/hr.

5.3  Ground Water Level Monitoring

Five monitoring wells were installed as part of the drilling program, and six standpipes
were installed as part of the infiltration assessment. The water levels at each of the
monitoring locations were measured periodically between October 2018 and June 2021
such that seasonal water table fluctuations could be established. In order to establish
spring high water table conditions, events were targeted in April & May 2019, March
2020 and March, April, May and June 2021. As a result of this data, the high water table
conditions are best represented by the May 2019 data (Appendix H), which are illustrated
on Figure 8 and summarized in the following table.

Table S: Summary of Monitoring Well & High Water Table Conditions (May 2019)

. Ground Elevation Approximate Water Level Water Level
Location ID ) Screen Interval () (masl)
(mbgs)
MW 101 259.86 53-83 1.95 25791
MW 102 259.90 48-79 5.10 254.80
MW 103A* 252.95 53-638 -0.89 253.84
MW 103B 252.95 1.5-3.0 0.55 252.40
MW 109* 252.64 2.8-5.38 -1.76 254.40
TP 109B 252.64 0.5-2.0 0.44 252.20
TP 1 260.55 14-29 2.04 258.51
TP 2 259.28 02-17 1.72 257.66
TP 3 254.55 04-19 1.10 253.45
TP 4 258.14 1.1-2.6 2.56 255.58
TP 5 254.83 0-1.4 0.20 254.63

* - not included in high water table mapping as wells target a deeper confined aquifer unit
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The measured high water table level at the Site ranged from 252.2 to 258.5 masl in May,
2019. .

In general, the available data shows the shallow ground water flow matches the local
topography and is south east toward Sandy Cove Creek. Two locations contained a
nested pair of monitoring depths (MW 103A and 103B, and MW109 and TP109B). At
each location, the deeper monitoring point contained artesian conditions, while the
shallow monitoring point contains a water level below the existing ground surface. This
indicates the presence of a confined aquifer at the Site. Based on the subsurface geology
and relative elevations, the confined aquifer encountered at the Site may correlate to the
localized sand and gravel lense noted in cross-section A-A’ and C-C’ discussed in
Section 3.5. Information regarding this unit derived from Burnside, 2016 confirms its
presence in the area, although it is shown not to be regional aquifer unit. Given the
installation into the deeper, confined unit, MW103A and MW 109 locations were
excluded from the high water table evaluation as they are not representative of water
table conditions at the Site.

Additional monitoring was completed with the use of pressure transducer dataloggers,
which were installed at select locations to measure continuous data (hourly) to
supplement the above noted manual measurements. The data collected is illustrated in a
hydrograph (Appendix H) and indicates more detailed seasonal and shorter term climatic
response, with an evident drought response during the summer of 2019, relative to more
stable conditions in 2020. Continuous water level monitoring was also completed at
Sandy Cove Creek, which is also illustrated in the hydrograph. The response is very
similar to that of the shallow ground water levels, which would indicate hydraulic
connection between these two units.

5.4  Hydraulic Conductivity Testing

In order to understand the hydraulic characteristics of the underlying overburden,
transient slug tests were performed at three (3) monitoring wells constructed at the Site.

A slug test involves the instantaneous injection or withdrawal of a volume or slug of
water or solid cylinder of known volume. This is accomplished by adding or displacing a
known volume to/from a well and measuring water level response time to return to
equilibrium. Water level measurements were recorded both manually and with automatic
dataloggers, which were programmed to record the pressure of water above the data
logger on a 1 second interval. Data was analyzed using the Hvorslev Method (1951),
which assumes a homogeneous, isotropic medium in which soil and water are
incompressible. Hydraulic testing results are summarized in Table 6.

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Table 6: Hydraulic Testing Results

Monitoring Well Log Hydraulic Conductivity (m/s) Soil Description
MW-102 74x 10" Sand
MW-103B 2.1x10° Sand / Silty Clay
MW-109 7.4x10° Sand / Silty Sand Till
Notes: Values rounded off for presentation purposes

Slug test data indicates that the hydraulic conductivity of the deposits range between
2.1x10° to 7.4x10™* m/s. These results show the difference between hydraulic
conductivities of the overburden across the Site, mainly reflecting the varying silt and
clay content in the deeper soils. The results of each of the slug tests are included in
Appendix I.

6.0 WATER BALANCE

In order to determine the potential changes to the natural ground water recharge
conditions, a pre- and post-development water balance assessment has been completed
using the Thornthwaite and Mather method (1957). This method evaluates
evapotranspiration based on precipitation and temperature. Residual soil saturation is a
function of topography and soil type. Monthly data are tabulated from daily average
temperature and precipitation, and the water budget is a continuous calculation over the
period of record. To clarify, the method and the approach used by many individuals in
examining infiltration resets annual conditions (moisture deficit, snow storage, etc) over
the winter months because of the general lack of infiltration during the frost period.
However, we maintain those records and carry them forward from month to month during
the entire period of record.

Values were determined on a monthly basis, compiled from daily Environment Canada
meteorological data station located in Barrie, Ontario between 1970 and 2020 (Station ID
6110557). The calculations are based on the average conditions during this period; the
average precipitation was 909 mm, rainfall was 655 mm, evapotranspiration was 479 mm
and the surplus was 430 mm.

6.1 Lane Use
6.1.1 Pre-Development

The pre-development Site area was classified according to land use/vegetation type.
Land within the pre-development area is provided in Table 7.
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Table 7: Pre Development Area Classification

Land Use Land Area (m°)
Agricultural 44,950
Structure 235
Driveway 135
Landscaped 1,480
TOTAL 46,800

Land within the pre-development scenario is considered 1% impervious.

6.1.2 Post-Development

The land classification in the post-development scenario was classified based on the
Phase 1 Draft Plan (Appendix B). Land within the post-development Site is summarized

in the below Table &:

Table 8: Post Development Area Classification

Land Use Land Area (m’)
Structures / Rooftops 9,300
Roads / Driveways 18,350
Landscaped 16,550
Stormwater Pond (impervious) 2,600
TOTAL 46,300

Land within the post-development scenario is considered 63% impervious.

6.2 Infiltration

Infiltration is generated one of two ways: (1) directly from rainfall impact on pervious
surfaces; and (2) indirectly when runoff from impervious surfaces is diverted into
adjacent naturalized areas.

Infiltration factors for the Site were estimated based on the underlying soil, local
topography, and ground cover as per Table 2 of the Ministry of Environment and Energy
(MOEE) Hydrogeological Technical Information Requirements for Land Development
Applications (1995).

The soil variable factor was determined by taking into account information obtained from
the regional geologic mapping (Section 3.0) and the field work programs completed for
the Site (Section 5.0). This information suggests that the surficial material at the Site is
primarily composed of sand and silty sand till. The infiltration factors utilized in the
water balance assessment are summarized in Table 9 below.
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Table 9: Summary of Pervious Land Infiltration Factor

Scenario Land Use Infiltration | Assumption
Factor
Pre-Development Agricultural 0.60 Rolling land (0.2) silt and sand soil (0.3),

cultivated (0.1)
Rolling land (0.2) silt and sand soil (0.3),
landscaped (0.1)

Post-Development Landscaped 0.60

6.2.1 Pre-Development Infiltration

Pre-development infiltration was determined by multiplying the annual average surplus
amount, the area of each land use, and the infiltration factor for each land use. The pre-
development annual infiltration is therefore 11,979 m’/year (Appendix G).

6.2.2 Post-Development Infiltration

Post-development infiltration (without mitigation) was determined by multiplying the
annual average surplus amount, the area of each land use, and the infiltration factor for
each land use. The post-development annual direct infiltration is therefore 4,270 m®/year.
There is therefore a decrease in infiltration of 7,709 m’/year from pre- to post-
development without mitigation measures employed.

The post-development drainage plan includes low impact development (LID) to promote
infiltration. An infiltration gallery will be included in the storm water design to collect
rooftop runoff from Block 10 & 11, while an infiltration trench will be located north of
the road separating Blocks 10 & 11 from 12 & 13 which will collect runoff from a 1 ha
area including paved, rooftop and landscaped surfaces. The infiltration gallery is
designed for capture of a 25 mm storm event, while the infiltration trench is sized for
capture of a 19 mm storm event. The details for this feature are outlined in the Tatham,
2022 Functional Servicing Report. In order to correlate event based rainfall data, for
which the LID’s are designed (i.e. 25 mm rainfall event), to annual averages, as is what is
utilized in water balances, an event based assessment has been completed for the Barrie
Climate station. Rainfall events over an 8 year period (2012-2019) were broken down by
event size, such that total volumes for each of these events could be calculated. These
totals were then related to the total volume over the same period to obtain a percentage.
This percentage is then multiplied by the annual average value (655 mm) utilized in the
overall water balance to obtain an annual average amount / depth for the various
intervals. It was determined that an event rainfall depth of 25 mm represented an average
annual rainfall total of 614 mm or 94% of the rainfall events, while an event rainfall
depth of 19 mm represented an average annual rainfall total of 582 mm or 89% of the
rainfall events over this period of record. It is noted that these represent cumulative
amounts for all rainfall amounts less than the stated event size. In order to quantify the
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annual infiltration volumes for the LID, the annual rainfall depth (event equivalent)
discussed above is multiplied by the capture areas, which have the “Trench” or
“Soakaway” designation in water balance summary table (Appendix F). This results in
an increase in infiltration of 4,124 m”. It is noted that the contributions from the
landscaped areas are the remaining surplus value once surface infiltration has been
accounted for. After incorporating this infiltration into the Site, the post-development
infiltration value is 8,394 m’/year. The pre- to post-development deficit is therefore
3,585 m’/year or a reduction of 30% from the predevelopment configuration.

6.3  Water Balance Summary

Using the climate model data and calculations mentioned above, the water balance was
completed for pre-development, post-development, and post-development with
mitigation (Appendix G).

The pre-development infiltration volume is 11,979 m’/year. This assumes the Site is
covered in agricultural land and a single residential lot. The post-development without
mitigation infiltration volume is 4,270 m*/year, which is a deficit of 7,709 m*/year. This
assumes the Site is composed of structures, landscaped grass, and storm water
management pond, and other impervious areas (i.e. sidewalk, road, driveways). An
additional 4,124 m’/year of infiltration can be obtained by surface runoff into LID’s
including an infiltration trench and soakaway pit. The post-development with mitigation
volume is therefore 8,394 m’/year which represents a reduction of 3,585 m’/year or 30%
reduction from the pre-development volume.

7.0 DEWATERING ASSESSMENT

The proposed development will include the construction of a residential and commercial
development and associated underground servicing and storm water management pond.
The details for which have been included in the Tatham Engineering storm water design
and servicing plan (Appendix L) were reviewed to assess areas where servicing would
extend below the water table (high water table — Figure 8). Sections which were noted to
extend beneath the water table were the north west and south west condo roads, north /
south connections for those roads, the central road alignment and the base of the storm
water management pond (dry cell). The vertical encroachment distances in these areas
have been used to provide an estimate for potential dewater demands at the Site based on
the soils and water table.

Shallow excavations into the ground water table can typically be controlled by
conventional sump pump technologies. If the required drawdown is greater than 1.5 m,
or the servicing alignments are in close proximity to surface water bodies, the use of
shallow well points or eductor systems may be required. The exact dewatering
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methodology will depend on Site specific conditions and will be determined by the
dewatering contractor if determined to be required.

The Site is located within an area which is currently being developed from agricultural to
urban land use; however, given the limited storm water infrastructure in place in the area,
all dewatering discharge will be outletted to the Sandy Cove Creek located south of the
Phase I development area, within the overall property boundary.

7.1 Drawdown Conditions

The dewatering assessment was broken down into the various alignments noted above
based on the various vertical water table encroachment depths, as well as the storm water
management pond. Details for these items included location, width, and length of each
construction excavation to determine the maximum drawdown required for construction
in relation to the water table conditions for the Site as illustrated in Figure 8.

For underground servicing, Azimuth targeted the sanitary servicing alignments as they
were the deepest infrastructure proposed and were divided based on varying depths below
water table. The dewatering area for the storm water management pond was assumed to
be one section (75 m x 30 m), which relates to the bottom area of the pond which is
located below the water table.

Based on the high ground water table and the servicing depths, ground water lowering
during construction will range between 1.0 and 5.0 m. This is based on the following
assumptions:

e Construction ground water lowering will target a depth of 1 m below the base of
the storm water management pond and lowest sanitary servicing invert elevations
to ensure dry working conditions;

¢ The hydraulic conductivity values utilized in the calculations is assumed to be a
half order of magnitude higher than the measured value from the hydraulic testing
completed at the Site monitoring wells. This was done to account for possible
more permeable soils or variability across the Site;

e The most elevated ground water elevation / depth of ground water was assumed
for each item / section; and

e All items / sections will done as single dewatering undertakings installed at one
time;

The actual drawdown will depend on construction timing. It is therefore recommended
that excavation is completed in the dry summer months such that dewatering for some
items may be reduced or not required (i.e. storm water management pond).
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7.2  Approximate Dewatering Volumes

Two dewatering equations were used, one for the trench dewatering and one for the
structure dewatering. For the trench dewatering, the steady state method from Powers et
al. (2007) for estimating flow from a line source from an unconfined aquifer was
utilized. This method assumes since the excavation is long and narrow, equivalent slot
plane flow is the dominant flow regime, and radial flow from the side of the excavation is
considered negligible.

The following equation was used:
Q = 2*[a*K*(H?-h?)/(2R,)]* 86400*1000
(Ref: Powers et al. (2007)

For the storm water management pond dewatering, calculations for the dewatering rate /
volume were completed using the steady state method from Powers et al. (2007) for
estimating radial flow to an excavation in an unconfined aquifer.

The following equation was used:
Q = {[(=* K)*(H*-h?)] / [In(R/r)] * 86400*1000
(Ref: Powers et al. (2007)

The full dewatering assessment can be found in Appendix L, while the details are also
summarized in Table 9 below.

Based on the information provided in Table 9, the dewatering required for the
construction of the storm water management pond is 9,000 L/day. The dewatering
volume for the sanitary sewers ranges between 221,000 and 586,000 L/day to facilitate
construction. A 3x safety factor can then be applied to each of the above volumes for a
conservative estimate (Table 10). These values are based on worst case spring season
ground water values. The dewatering volume is anticipated to be lower during dry
summer months.

Any construction dewatering between 50,000 L/day and 400,000 L/day can be completed
after registration under the Environmental Activity and Sector Registry (EASR). Any
active construction dewatering above 400,000 L/day requires a Permit To Take Water
(PTTW). As noted above, the magnitude of dewatering required will vary on the timing
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of construction and less dewatering could be needed in the summer drought conditions.
Peak ground water elevation typically occurs between mid April and the end of May.
Based on the calculated values, a PTTW would be required to facilitate dewatering at the
Site, although sections could possibly be undertaken with an EASR if shorter alignments
were utilized. Potential dewatering requirements can be minimized if work is completed
during the drier summer months when the water table may be up to 1 m lower than the
seasonal high elevations included in Section 5.3. It is also noted that if target elevations
are shallower than those assumed in the above assessment, there may be a reduced need
for dewatering for some or all items.

Table 10: Summary of Dewatering Conditions

NW Condo SW Condo | North / South El?;[rzg::ce Storm Water
Variable Road Road Condo Road Management
Sanita Sanitar, Sanita L0 Pond (dry cell)

" y n Sanitary y
Estimate of Equivalent Radius 55 4 3 25 33
[rd (m) ”
gg/‘;;a“hc Conductivity [K] 74x 10% 74x 10% 7.4x 10% 7.4x10% 7.4x10°
Maximum Required
Drawdown [H-h] (m) 5.0 2.0 3.5 4.0 1.0
Saturated Thickness Before
Pumping [H] (m) 5.0 2.0 3.5 4.0 1.0
Depth of Water During
Pumping [h] (m) 0 0 0 0 0
length of excavation [a] (m) 170 130 70 76 75
width of excavation [b] (m) 3 3 3 3 30
Radius of Influence [R] (m) ' 463 206 309 352 42
Discharge [Q] (L/day) 588,710 161,730 177,500 221,120 9,000
Discharge [Q] (IL/day) 3 X
Safety Factor Applied 1,760,130 485.190 532,500 663.360 27,000
7.3  Impact Assessment

Based on the information provided in Table 10, the largest zone of influence is 463 m

from the dewatering zone which corresponds to the building foundation; however this is
the maximum distance where any measurable water table decline is observed (~1-5 cm).
In reality, more significant decline in ground water levels (1 m) will be contained within
~25 m from the dewatering area.

The well record review completed in Section 3.6 identified five water supply wells within
500 m of the Site; however, only two developed properties remain within 500 m owing to
redevelopment in the area such, which are >100 m from the proposed dewatering area.

Given these distances, there is not expected to be a meaningful impact to the wells

(<0.5 m of drawdown).
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The closest surface water feature is Sandy Cove Creek, which is located immediately
south of the Phase I area. The closest dewatering area is for the storm water management
pond; however, the rates from this area will be quite limited such that limited influence is
expected to be observed in the Creek and will be overcome of dewatering discharge being
directed into the feature. Similarly, the increased distance of the creek from the more
significant takings would limit the influence in this feature, while dewatering discharge
would be directed back into the feature such that no decline in water levels would be
expected.

7.4  Water Quality Results

A water sample was collected from MW103B on August 15" 2019 to determine the
onsite ground water quality in preparation for potential dewatering activities. The results
are included in Appendix J and have been compared to the Provincial Water Quality
Objectives (PWQO) when available. All parameters met the PWQO with the exception
of aluminum, which is marginally (0.09 mg/L) above PWQO (0.075 mg/L). Aluminum
is an earth element such that elevated concentrations are not surprising. Given Sandy
Cove Creek has been interpreted to be hydraulically connected to the shallow water table,
aluminum concentrations are likely already elevated in the Creek. As such any potential
dewatering effluent discharge into the Creek would not represent any impact to the
quality of the adjacent drainage swale; however concentrations from dewatering effluent
and the creek could be collected prior to discharge to confirm more elevated
concentrations or larger differentials between the ground water and surface water do not
exist.

8.0 SUMMARY AND CONCLUSIONS

Azimuth was retained by Sandy Creek Estates Inc. to conduct a Preliminary
Hydrogeological Assessment for the Phase 1 portion of the proposed Sandy Creek Lakes
Subdivision located at 969, 979 & 989 Mapleview Drive East within the City of Barrie,
Ontario. The proposed development is approximately 19.7 ha in size and is located on
the south side of Mapleview Drive East, approximately 600 m west of the Mapleview
Drive East and 20" Sideroad intersection. The parcel is currently composed of
undeveloped agricultural land as well as a single residential lot at the northwest corner.
The current assessment focuses on the Parcel 1 lands (4.68 ha) located immediately south
of Mapleview Drive East.

The Site is found at an elevation of 251 — 261 masl and slopes from north to south toward
Sandy Cove Creek, which is located parallel to the south Phase 1 boundary. The surficial
geology in the vicinity of the Site is reportedly composed of a mixture of ice-stratified
sand and gravel in addition to sandy silt to silty sand till. A drilling program was
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conducted at the Site in October of 2018 to advance 5 boreholes with monitoring well
completion. The program encountered topsoil overlying sand, silty clay, silty clay till,
and silty sand till. Surficial material varied between sand and the more fined grained silty
clay till.

A test pit program was conducted in October of 2018 to measure the in-situ infiltration
rate of the soils and install shallow standpipes in potential LID areas. The design
infiltration rates for the tested locations ranged between 23 to 81 mm/hr. The highest
infiltration rates were found in the north east portion of the Site.

Manual ground water measurements were collected from the monitoring well and
shallow standpipes installed at the Site. The measured water levels at the Site ranged
from 249.5 to 257.9 masl with levels fluctuating seasonally as evidenced with data
collected between 2018 and 2021. Ground water flow direction is south towards Sandy
Cove Creek following local topography. Artesian conditions were noted at the base of
the slope in MW103A and MW 109, indicating the presence of a localized confined
aquifer. Based on the subsurface geology and relative elevations, the localized confined
aquifer encountered at the Site correlates to the thin sand and gravel lense noted in cross-
section A-A’ and C-C’ discussed in Section 3.5. Monitoring of water levels in Sandy
Cove Creek were also completed continuously in 2019, which noted a correlation to
ground water level trends in the water table aquifer, indicating a likely hydraulic
connection.

Hydraulic (slug) testing was completed at three (3) of the monitoring wells to
characterize the hydraulic conductivity of the soils associated with the shallow water
table aquifer. The hydraulic conductivity ranged between 2.1 x 10 to 7.4 x 10™* mys.
These results show the difference between hydraulic conductivities of the overburden
across the Site, mainly reflecting the varying silt and clay content in the deeper soils.

One ground water quality samples were collected from MW 102 was analyzed for a
general water quality package. All parameters met the PWQO with the exception of
aluminum, which is a natural earth element. Given Sandy Cove Creek has been
interpreted to be hydraulically connected to the shallow water table, aluminum
concentrations are likely already elevated in the Creek. As such any potential dewatering
effluent discharge into the Creek would not represent any impact to the quality of the
adjacent drainage swale; however concentrations from dewatering effluent and the creek
could be collected prior to discharge to confirm more elevated concentrations or larger
differentials between the ground water and surface water do not exist.
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A water balance was completed for the Site. The pre-development infiltration volume is
11,979 m’/year. This assumes the entire site is covered in agricultural land and a single
residential lot. The post-development without mitigation infiltration volume is

4,270 m® /year, which is a deficit of 7,709 m3/year. This assumes the Site is composed of
structures, landscaped grass, and storm water management pond, and other impervious
areas (i.e. sidewalk, road, driveways). An additional 4,124 m®/year of infiltration can be
obtained by surface runoff into LID’s including an infiltration trench and soakaway pit.
The post-development with mitigation volume is therefore 8,394 m’/year which
represents a reduction of 3,585 m’/year or 30% reduction from the pre-development
volume.

It is noted that the Site is mapped as only being partially within a significant ground
water recharge area and partially within lands subject to Lake Simcoe Protection Plan
(LSPP) 4.8-DP. As such the calculated infiltration deficit in the post-development
scenario does not trigger the LSPP Water Balance Offsetting Policy as is understood
from previous completed projects within LSRCA. Regardless, the proposed development
and associated water balance deficit is not anticipated to create adverse impacts to the
aquifer recharge area given the small Site area and incomplete presence within the
surrounding mapped Significant Ground Water Recharge Area (SGRA) (Appendix K).

Although it is interpreted that shallow ground water discharges to Sandy Cove Creek
immediately south of Phase I, the overall deficit is overcome by an increase in surface
runoff which will be directed back to the creek via a storm water management pond such
that quality and quantity controls are in place to mitigate this increase in runoff. It is also
noted the Phase I Site area represents approximately 4% of the watershed for this branch
of Sandy Cove Creek such that the abovementioned alterations to the ground and surface

water contributions are unlikely to have a significant impact on the overall function of the
Creek.

The proposed development will include the construction of a underground servicing and a
storm water management pond, which will encroach beneath the water table at various
depths and locations across the Site. The Site soils are varied, but elevated permeability
such that ground water controls for below water table work will be required to facilitate
servicing construction. The preliminary dewatering assessment indicated that water
taking rates range between 27,000 and 1.7 million L/day, which will require obtaining a
PTTW to support construction. However, potential dewatering requirements can be more
limited, or sections potentially not requiring dewatering if work is completed during the
drier summer months when the water table may be up to 1 m lower than the seasonal high
elevations measured.
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T - 3. DENSITY
| LEGEND —w UNITS / HECTARE UNITS / ACRE
----- SITE BOUNDARY LINE T e o
—— | PROPERTY LINE . . # OF UNITS / NET DEV. AREA - :
| |
o DEMISING LINE N N 4. RESIDENT PARKING
S FRE FOUTE eai=-110 = M e s aSC]
| forg = UNIT TYPE REQUIRED (1.5) PROVIDED
— 8 A
M N HOUSE TYPE 'A' - SUITE 1 (2 SP. PER UNIT PROV.)* 0.00 0.00
Q
° . § vl TYPE 'A' - SUITE 2 (2 SP. PER UNIT PROV.) 0.00 0.00
®© 2§ o]l 2
8 | g SIS ! TYPE 'B' (2 SP. PER UNIT PROV.) 0.00 0.00
° N g w §
5‘-‘4 g ! TYPE 'C' (2 SP. PER UNIT PROV.) 0.00 0.00
g
FUTURE DEVELOPMENT . = TYPE D (2 SP. PER UNIT PROV) 1050 260
lPorcH N
| o g P—= g TOTAL 19.50 26.00
W
N e v | S
798 |10z 5. VISITOR PARKING
600
NOT REQUIRED FOR FREEHOLD LOTS
| TYPE'C TYPE'D'
3 STOREY 3 STOREY
REAR=LANE TOMVHOUSE CONVENTIONAL TOMNHOUSE
6.0m X 185m 6.0m x 250m
WAX. +/- 2070 SOFT WAX +/~ 2200 SOFT.
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Pumping Test
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»

Test-pumping rate ... / .......................................... G.P.M.

Total length of casing ... ..o L //
ﬁ (74 /< “ / é 5 o/ Pumping level............... / ........ S

Type of screen ... oo/ . /18 LT
Length of screen ... f.... ’ ..................................................... Duration of test pumpmgzl‘fﬂg’ .........................
Depth to top of screen........ ... ¢ e ’ TSP Water clear or cloudy at end of test.......... elfﬁﬂ- ..........
Diameter of finished hole ... ?‘ " ................................. Recommended pumping rate ... \5’ ........................... G.P.M.
with pump setting of ... -.3 0. feet below ground surface
Well Log Water Record
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- 1 ##fResH 3 O] SULPHUR TR ST — =l | Y Jo ﬂB?
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15-18 19
1 CJFRESH 3 (] SULPHUR 3 concrere /g? 1 PLUGGING & SEALING RECORD
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\ 54
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For use in the Province of Ontario only. This document is a permanent legal document. Please retain for future reference.

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

Al metre measurements shall be reported to 1/10*" of a metre. -
Please print clearly in blue or black ink only. Ministry Use Only

Instructions for Completing Form

Address of Well Location (County/District/Municipality) ‘ Township Lot Concession
oRe:  TATTiAYN o VS Fik , o o
RR#/Street Number/Name Clty/Towanllage Site/Compartment/Block/Tract etc.
7k e ¥ Y X - -~ T —
- L J/ i 7’ “JLL. Vl"‘ ')REV’j Jn’ [ B 77‘&1 e e 7
GPS Readmg NAD Zone Eastlng Nonhmg Unit Make odel Mode of O Operatlon .| Undifferentiated ?’Averaged
| i . . .
83 ‘ 17 i 22 1 4 " P 235 MERIDigw ('JJLD‘ 1T " Differentiated, specify .
Log of Overburden and Bedrock Materials (see instructions)
General Colour Most common material Other Matenals ‘ General Description . Depth  Metres
B e ‘ — I . From . To
o ‘ e e o 7*777(?7777 A 4 —J/\’) "‘.j
N o ' ) 304y | 154
V 1624 17,07
Loy ¢ LAY , Yo | | E 1107 | 19,559
fiyww  Snwp S - REER IRy
HO - - |4
oY cwdy o AR . o 5435
fRowy _ SAWD o B S 5925 1579
Hole Diameter Construction Record Test of Well Yield
Depth  Metres | Diameter inside - i Wall Deptn. Metres P‘umping test method | Draw Down Recovery
From To Centimetres diam | Material | thickness |——— - | Punpirp: . Time|Water Level| Time | Water Level
PR N centimetres| | centimetres ‘ From To ) min| Metres min | Metres
L) \ 5«1 .:15 »a)‘,(.g.j | ! ! Pump intake set at - [Static i5~ 5
: 5009 1555 Casing (metres) 7% % JLovel| A 27 _
3&35 *"}@“\”‘i . {‘fSteel "I Fibreglass : Zuré)p/ing r)ate - 1/ < 1 Y
; o s itrés/min £ d
e(q 33 ¢[ |Plastic| | Concrete * £} Hg + (ﬁovq& ; bl.f 35 i i IR
Water Record | Gawan,zed ; Duration of pumping | 2 2
d ) I e - — hrs + min g R
\é\t/ater ;\%lé?res Kind of Water ! L TSteel Flbreglass ! . : A, = -
el - e - [ ! Final water level end 3 3 |7
: 5_5 m JFresh ... Sulphur " IPlastic] Concrete ' of pumping ~
Gas Salty Minerals ?"Galvanized metres i { .
" Other: . e I R o i Recommended@ump | 4 4 | 7
<St|~ i o €. B o
i m | Fresh | :Sulphur . oel [ Fibreglass SC@REM Ui P [ 1Shaliow [ ]1Deep ALY )
T - U | Plastic| :Concrete ', Reco pump Sy b
. Gas _Salty | Minerals { - VT‘CW 5 5
__ Other: e [ Galvanized i 4 Lk AR depth ,}%tres T o -~
'm [ Fresh _ Sulphur| Screen I}"\’a?gommended pump | 10 | | |10 -
L Gas  __ Salty . Minerals| | Outside | Jgtee, " Fibreglass Slot No. __(litres/min) 15 15
Other: __ _ diam b If flowing give rate - 20 20
—————[ |Plastic; Concrete 5 Y Q5 5 = f.' . )
Afte test of well y yteld water was. | ' A -5 ! [OLCILE:2 (litres/min) 25 25
Clear and sediment free” 5 )3 l |Galvanized 3 i i pumping discontin- | 3q 30
- L ued, give reason. -
i ;Othefr SDeley No Casing or Screen 40 | - | 40
50 | f.0 M | 50
Chi d (v [ iOpen hole : d
orinated [¥Yes | No 60 | s | 60
rFa
Plugging and Sealing Record [ Annular space [ ] Abandonment Location of Well
Depth set at - Metres ial and i t I | Volume Placed In diagram below show distances of well from road, ot ine, and building.
From To Matenal and type (bentonite slurry, neat cement slurry) etc. (cubic metres) Indicate north by arfow.
O F.y |BEWTov s (BEVSEAL SLurf) < W —7
'}.D
T
L
g
Youerx ST
L £
- S5TRau g =
Method of Construction 2! v ’{‘
[].cable Tool [JRotary (air) [] biamond [_] Digging }
Rotary (conventional) [} Air percussion [J Jetting [Jother a .k
[JRotary (reverse) [IBoring [ Driving - Vi
Water Use
[ Domestic [Jindustrial ] Public Supply ] other
[] Stock ] Commercial (] Not used _
[] trrigation [JMunicipal [] Cooling & air conditioning Audit No. Z Date Well Completyed
. Final Status of Well \_j"j | ()Ai” {a
[¥'Water Supply [] Recharge well [] Unfinished [[] Abandoned, (Other)| [Was the well owner’s inforrgation Date Delivered Yoy MM §
[ Observation well [ ] Abandoned, insufficient supply  [_] Dewatering | | package delivered? es | No t'j {4 1 | !
[] Test Hole ["] Abandoned, poor quality ["] Replacement well
Well Contractor/Technician Information Ministry Use Only
Name of Well Contractor Well Contrac}or‘s Licence No. Data Source Contractor7 l 7 8
DOWTERRE DTG : i
Business Address (street name, number, city etc.) - Datm |veilJ oD Date of Inspect|on YYYY MM oD
U MTCHELL AVE  ALLsTow L3R ICA \i S{m [
Name of Well Technician (Iast‘ name, first name) Well nghnician’s Licence No. | Remarks " 'Well Record Number
PET7imEsR 0 Pown 29 e rr
Signature of Technician/Goptractor Date Submitted YYYY - f 5 7 3 8 7 7 0
x_Pgdd Callfn 94|34 Ji

0506E (09/03) Contractor's Copy [] Ministry’s Copy [] Well Owner's Copy [ ] Cette formule est disponible en frangais
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All metre measurements shall be reported to 1/10* of a m tre.
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page ___ of
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Well Owner’s Informatlon and Location of Well Informatimh

o] | [ J [ Joov| [ | ]

L[ e [T

First Name D Last Nal /-/ Mailing?ddress (Sireet Number/Name RR,Lot,Concession)
co-in ﬂ_S é s r Am
County/District/M |C|paI|t Township/CityTown |Hage Province - Posta ?:d; ?)ephone 2mber inglude area code)
ettrp Ontario _3 OT Z
Mdrfss ofWeII ocat Cou:i/j ﬁtnct/ n|0|pahty) ‘g) TQwnship @ ‘ Lot Concessmn
(% L% pw LA tine L e Lot uLJl Jeen i ;
RR#/Street Number/Name ‘2 City/Townjillage Site/Compartment/Block/Tract etc.
tt [ alciic ! _
GPS Reading NAD one 5 7 | Upit MakeModef Mode of Operation: | [ ] Undifferentiated | SfAveraged
83/ | | 4% ﬁ 9N 6” 1L | Gorm, = beex ] Differentiated, specify .
Log of Overburden and’ Bedrock Materials (see instructions)
General Colour Most cbmmon/material Other Materials General Description Depth Metres
) From To
b an Cand ; Mol 5/ | A
: 2 Bt . (L/v 4;//,, o dXe dmael ,vzo/é/_ ¢ 3 ,2, Y f

Fa

,U'oks\'

M W/ - Ma/sam

4

L Vare t

Soutlon i/

Y : ‘
F
qg LJC{?O"?:}'S M("/l' aqna 0({1 "L*/’DUI\ Se //&If
4 o whanmerl AA («/3 e C\)W.' S tat ¢ o X,
b -7 _ .
+Y 76w b Pﬁmér o/ o pure f Serirt /Z/
Hole Diameter Construction Record Test of Well Yield '(//%L
Depth  Metres | Diameter [ [ | .io Wall Depth Metres Pumping test|method | Draw Down Recovery
From 0 Centimetres diam Material thickneks Time|Water Level| Time |Water Level
S’ # centimetres centimetres From To min | Metres min Metres
0 g, - ), Pump intake set at - |static
. Casing (metres) Level
B [ ]steel [ |Fibreglass , ‘ (Fl’_ltJmp/mg r)ate - 1 1
itres/min
l r6 Eﬂlastic[] Concrete . , ! 0 gg"‘ Suration of -
/ Water Record [ ]Galvanized ura II:]n © pumplng‘ 2 2
; : rs+_L___ min
Wﬂmﬂ% / Kind of Water []steel [ |Fibreglass -
= . r Final water level end | 3 3
[2Fresh [} Sulpbur [ Plastic[ ] Concrete P UL of pumping
D Gas [(saty [] Mine’;rals [JGalvanized ’ metres
[} other: Recommended purmp | 4 4
B P é i type.
m [ JFresh [ ]Sul hur [ISteel [ |Fibreglass P ["]Shallow [ |Deep|
[ ] p .
[ Gas [(Jsaty [] Mmerals [ ]Plastic[ ] Concrete Recommended pump | 5 5
[ Other: ; [ ]Galvanized e depth. | metres
| Im [JFresh []Sulphur “ Screen _ £ont rRa?;:ommende‘d pump | 10 10
[Jeas [Jsalty [Minerais| [ Outside of [Jribregiass| siotne. |/ EL Y '_(ltres/min) 15 15
[ Other: ; diam ' If flowing givejrate- | 20 20
- : Plastic [ |Concrete q f S‘ )
After test of well yield, water was N o {mm 1N, (litres/mijn) 25 25
[ Clear and sediment free D [ Galvanized Q‘O If pumping dis¢ontin- 30 30
ued, give reason.
[] Other, specify - No Casing or Screen 40 40
50 50
Chlorinated@ Yes [ JNo [L]Open hole 50 60
[ Annular space<{[ | Abandonment Location of Well

From To

;Z ‘ Plugging and Sealing Record
epth set at - Metres [y t0ria| and type (bentonite slurry, neat cement slurry) etc.

Volume Placed
(cubic metres)

In diagram below show distances|

Indicate north by arrow.

vrs

of well from road, lot line, and building. /T‘

V

MY opa, 5
P
— >
2
(V74 .
(/f;. 2. e /far« P
Method of Construction % s
[ gable Tool [JRotary (air) [1 Diamond 1 Digging 2Mus )
%Ztary (conventional) [] Air percussion 'gJetting [ other pt
] Rotary (reverse) [MBoring [ Driving ’ o
Water Use  — / L 0
"] Domestic [[]Industrial blic Supply " [T other M [22 CH N s i~
[ Stock [JCommercial Not used
[] Irrigation [IMunicipal [] Cooling & air conditiorjing Audit Nd- Z 4 5 9 0 1 Date Well Compl(:;ted MM DD
Final Status of Well , L8086 | oc| /e
[T'water Supply  [_] Recharge well [Lunfinished E ndoned, (Other)| | Was the well owner’s information Date Delivered YYYY MM DD
[_] Observation well [} Abandoned, insufficient supply Dewatering ‘ » package delivered? Yes [| |No . | |
[ ] Test Hole [7] Abandoned, poor quality []Replacementwell 16 [£& . _
We|l Contractor/Technician Information Ministry Use Only
Name of Well Conjractor We 60@# }ogLicence No. Data Source Con’(réor9 ? 6
/&// ,@fﬂ@ cotosn < .
Business Adgress (street name, nupﬂber cigrretc.) le Datﬁﬁ?waz 4yvmq8\nM pp |Dateofinspection yyyy MM DD
/ /) Or / Concore) K/ £ 94 3 3 | L
Name of, TechnlClan (Iast first ame) Well TechnluafLicg'e No. Remarks Well Record Number
] 1] | OY-&é
Slgnature of Techn%n/f(ntﬂﬂtor Q Date Submitted .\~ D%'
I/

oser (09/03) VNN T
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opy [] Well Owner's Copy []
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. Well Record
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Page of

Well Constructed
by Well Owner
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<l

'?5;1 ce

Telephone No. (inc.

irea code)

Address of Well Locatiop. (Street Number/Name, RR) Township
JAS w DT, prevesl
Coug/Dlstnct/Mumm ality Clty/Town !Iai Province Postal Code
mCoe NVES Ontario | | | | | | |
UTM Coordinates | Zone | Easting Northmg GPS UnltsMake Mode of Operation: [ Undifferentiated | ] Averaged

\ 714D

ost.Common Material:

NAD |83 N

General Coleur Gther Materials

[J

Ge

Differentiated, specify

Depth (Metres)

neral Description From

Previously Hlles

in 00 e

Depth Setat (Metres) Type of Sealant Used Volume Placed Check box if after test of well vield, Draw Down Recaovery
From 0 (Material and Type) (Cubic Metres) | |water was: Time | Water Level | Time | Water Level -
D ] a B ( S Q\ . {7 Clear-and sand free (Min)| - (Metres) | (Min)|  (Metres)
! 9% [Re BV =5 1\V 8y ﬁ: i l [ Cannot develop to sand-free | [Siana Static

< . i , Niell state tevel B Level

1 a&‘ \ é % = %@\%&\A’E 0 0 ® \5 &% IFpumping discontinued, Give reason:| [, o p

152 3% | Brown Sand Clag i1l D8]l L

5 q é r é —k x- \& ‘J ~ O @ oo |Pumping test method 2 2
2614 QA6 | Bertonde Hale Plug W3 15 " 5

Pump intake set at (Meires)

[] Cabte Tool [[] Diamond ] Public ] Commercial . | s 4 4

[ Rotary (Conventional) [ Jetting [] Domestic L] Municipal ‘[ Dewatering | | Pumping rate.(Litres/min) 5 5

[ Rotary (Reverse) [ Driving [ Livestock [J Test Hole* ] Monitoring

[ Rotary (Air) . [ Digging . [ trrigation - [ Cooling & Air Conditioning Duration of pumping 10 10

[ Air percussion . [2]Boring [ industriat hrs + min .

Other, i Other, i : . .
L Other, specily L] Other. specity Final water level end of pumping 15 15
| | (Meires) 20 20
[ water Supply [] Dewatering Weli [[] Observation and/or Monitoring Hole
. : i . Recommended pump typs

[ Replacement well [J Abandoned, Insufficient Supply [ Atteration (Construction) [ Shatiow [ Dee 25 25

[JTest Hole [J Abandoned, Poor Water Quality [ Other, specify’ P

[J Recharge weli A Abandoned, other, specify Recommended pump depth 30 30

Metres 20 0

Please provide a map below showing: 5%({::;%‘!6}!1@6 pump rate

- all property boundaries, and measurements sufficient to focate the well in relation to fixed points, 50 50

- an arrow indicating the North direction T lowing give raie

- detailed drawings can be provided as attachments no larger than legal size (8.5" by 14”) (Litres/min 50 50

- vidigital pictures of inside of well can also be provided

of
oy
£
o

e

Was the well owner's information
package delivered?

[Jves [ANo

Date Well Completed Date the Well Record and Package

%ﬁ%ﬁ / E Deliver ﬁ / Egyyy/mm/dd)
tal 01 Cobyin Ve e Uall Datllig /13T

Business Address (Street No.Jl S~ number, RR) Mumapallty :g\
i

121 - 1hih Yne BRET
Name of Well Technician (LaT Name, First Name)

s Licence No.

IR

o an
E-mail Address

Ai.'

ater foun

{
-

1 Metras [ |Gas

at Depth Kind of Water

[“JFresh ["|Salty DSu!phur [ Minerais

||

Water found at Depth
| Metres  []Gas

Kind of Water
[(IFresh ["]Salty []Sulphur [_]Minerals

|

Water found at Depth
[TlGas

i Metres

Kind of Water
[_JFresh []Salty []Sulphur [ ]Minerals

D Galvanized
[[Istee

] Fibregiass
[ Piastic
["]concrete

{_] open Hole

[ ] Gatvanized Diameter of the Hole (Centimstres)

| I steet

i DFibregiass
[] Plastic
[] Concrete

Depth of the Hole (Mefras)

Wall Thickness (Metres)

Inside Diameter of the Casing (Metres)

Disinfected?

yes [[INo

Depth of the Casing (Metres)

Prgvinge it‘)s@l Coq\ Business
Us L
Bus. hone No. (inc. areg code)
@14 Shd /A | Vierkl;. o
fiure of Techni 4 Date Submltted Wy/mm/dd)
Mmas@ts’y s Copy

éTech ian’s | icence No.
22 7 e

0506E (11/2006)

Y
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Flrst Name

m&@f‘

Ontario

Loke Esby

Ministry of
the Environment

Well TakN

0334
A 080T

0. (Place Sticker and/or Print Below)

E-mail Address

Well Record

Page

O Well Constructed

Regulation 903 Ontario Water Resources Act

of

by Well Owner

Maé g Aldress (StﬁNumber/Na RR)
(SN g* “

Municipali
bt

Prov'gice

Telephone No. (inc. area code)

[o%%alofp A

Address éWell Location (Street Number/Name RR) Townsh:p b Lot j Conﬁessmn
e e tatSEil 9 \
County/sttrlcUMummpaht Ctty/Tow %slla\ge Province Postal Code
o, .
Sioe ‘ ooy Ontario L] }
UTM Coordinates | Zone Eastlg Northing Mode of Operation: [ ] Undifferentiated ] Averaged

NAD |83

General Colour Most

Common-Material

Other Materiais

PS Um§ Make
PEAED

T,

[_] Differentiated, specify

General Description

Depth Set at (Metres)

From

Type of Sealant Used
. {Material and. Type)

Volume Placed
(Cubic Metres)

0.45

Bestomte. Haole Pluo,

0.0 74\ 54

] Cable Tool [ Diamond [1-Public [ Commercial )

[ Rotary (Conventional) ~ [ Jetting (] Domestic [ Municipat {1 Dewatering
[ Rotary (Reverse) [[] Driving [ Livestock [ Test Hole [ Monitoring
[ Rotary (Air) [1 Digging - [ trrigation [] Cooling & Air Conditioning

[ Air percussion [ Boring {1 industrial

[] Other, specify

[ water Supply

1 Replacement Well
[ Test Hole

[] Recharge Well

[] Dewatering Well

[1 Abandoned, Insufficient Supply
(] Abandoned, Poor Water Quality [ Other, specify
E’ Abandoned, other, specify :

[] Other, specify

[[] Observation and/or Monitoring Hole
[ Aiteration (Construction)

Please provide a map below

NQ\P\EVM r

showing:
- all property boundaries, and measurements sufficient to locate the well in relation fo fixed points,
--an arrow indicating the North direction
- detailed drawings can be provided as attachments no farger than legal size (8.5" by 14”)
- vidigital pictures of inside of well can also be provided

Check box if after test of well vield; Draw Down Recovery: . -
water was: Time | Water Level | Time | Water Level
{7} Clear and sand free (Min) (Metros) | (Min)|  (Mstres)
{73 Cannot develop to sand-free IStatic] F]' Static
state Level OLU |Level
If pumping discontinued, give reason: 1 1
Purnping test method 2 2
- 3 3
Pump intake set at (Mefres)
i 4 4
Pumping rate (Litres/min) 5 5
Duration of pumping 10 10
hrs + min
Final water level end of pumping 15 15
(Metres) 20 20
Recommended pump type -
Oshatow [Deep 25 25
Fecommended pump depih 30 30
Metres
Recommendcd pump rate 40 40
(Litres/min)
50 50
If flowing give rate
(Litres/min) &0 80

éter ound at Dep
| | | Metres [JGas

ind of Water
[JFresh [ Salty [ ]Sulphur' {_]Minerals

Water found at Depth
| | |Metres [JGas

Kind of Water
[[]Fresh [ ]Salty [ ]Sulphur [ Minerals

Water found at Depth

| 1

[ Gas

i Metres

Kind of Water
[[JFresh [ ]Salty []Sulphur []Minerais

A0 S/R

Date Well Completed

5778445

Was the well owner’s information
package delivered?

Date

[yes [#No

Dehveu&Sto yell & /e;i (glyy/mm/dd)

the Well Record and Package

ractor

Vi erWinger Ulell Destl m 714

D Gaivanized D Galvanized
Steel t [steel

[ "] Fibreglass ] Fibreglass

[TIPlastic ["] Plastic

[} concrete | (] Concrete

Dxameterf@m i—fg (Ceniimetres)
@

Deptt\ogﬁe@oig’)wetms)
e

2

Wall Thickness (Metres)

Inside,

Diameter of the Casing (Meires)

S‘MQ

L ETH

EES Address (Street No./N&ime, number, RR),

1Bk ot RR43 Coo

SHI

Munl(:ip%hty

Open Hole X

Uor Qe

Disinfected? Depth of the Casing (Metres]
M Yes [ | No

I St

o

Code

L

Business E-mail Addre:

Lo

Bus Telephone No. (inc.

43RG

T Y

Name ofW lTechn|C|an (Last

nael”

SS
Flrgst Name)

Coluin

Well Te?laan §Qoence No.

Dﬁe @W}?}? m;mm/dd)

0506E (11/2006)

Sf ature of Techmcnan !
7 B Mg

Ministry’'s Copy
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D
Zﬁ’ Ontario

Measurements recorded in:

Well Owner's Information

Ministry of
the Environment

%perial

[[] Metric

Tag#: A152305

A 152305

Well Record

Regulation 903 Ontario Water Resources Act
Page ]

nt Below)

of

First Name §La's‘t Na'me/' rganization - T mal! Address ('/ D W "b £ ' ’t d
£ . ell Constructe
2121191 Ovisate Ive /LM Bazere %o 0.7 aodior AcgectAnd o, el Consiuc
Mailing Address (Street Number/Name) / Municipality Province Posta! Code Telephone No. (inc. area code)
o vy o . : ; N .
297 SpaivhE Ave W+, wand 20 LUk oNTde0 e L
Well Location
Address of Well Location (Street Number/Name) Township Lot Concession
Mg ey Dee £
County/District/Municipality City/Town/Village Province Postal Code
Simad £ BAge Ontario ERER E

UTM Coordinates

NAD | 83

Zone | Easting

Northmg

Municipal Plan and Sublot Number

Other

Overburden and,‘Bed'roc]k,MaterialslAbandonment Sealing Record (see instructions on the back of this form)

General Colour Most Common Material Other Materials General Description Froraepth (m To
. ¢
Buck 7ol L 2N
" v /
Brswn Siv 7\4 ClAy Sovp gz
F
A N i . ¢
Laown Pandy, Tre Croves 2" | 25
Annular Space Results of Well Yield Testing
, . P ’
Depth Set at (m Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
From To (Material and Type) (melft) [] Clear and sand free Time| Water Level | Time | Water Level
G ‘ . - [ Other, specify (min) (mift) (min) (mift)
{ Benro vt :
<W, 6 ; If pumping discontinued, give reason: Eg}; /
(& | 25 it cA Lanb /
1 1
Pump intake set at (m/ft) 2 2 /
e - Pumping rate (imin | GPM) 3 3
_ Method of Construction , Well Use
[Z] Cabte Tool [] bDiamond ] Public ] Commercial ] Not used Sirat : - 4 4
1 Rotary (Conventional) O Jetting [ Domestic [J Municipal [] Dewatering uration of pumping . 5 5
("1 Rotary (Reverse) [ Driving ] Livestock [ Test Hole L Monitoring || —— hrs+ __ min
oring I Digging [T irrigation ] Cooling & Air Conditioning Final water ievei end of pumping (m/f)|| /45 10
T Air percussion [ Industrial
OOther, specify .| [ Other, specify If flowing give rate (imin | GPM, 15 15
. Construction Record - Casing .  Status of Well 20 20
Inside - | Open Hole OR Material Wall Depth (m(i) L1 water Supply Recommended pump debth (m/ft)
Diameter | (Galvanized, Fibreglass, | Thickness Repl
(cn@ Concrete, Plastic, Steel) (cm?@ From To %/T(j:te:;r:ent wel 25 25
o 3 J Recommended pdmp rate
2‘, p‘/a S’/% ‘{0 (@/ % [] Recharge Well (imin | GPM) 30 30
1 [] Dewatering Well 10 10
[i Observation andior | [Well progdction (imin | GPM)
Monitoring Hole 4
] Alteration i > 50 50
{Construction) [?"S:” ectedy;
] Abandoned, [1ves [INo 60 60

insufficient Supply
] Abandoned, Poor

Outsude Material Depth (m/ft) Water Quality
Diamelar | (piagtic, Galvanized, Steel) Siot Na. Erom [[] Abandoned, other,
(cmi To )
. specify
P PR i
2 Jve oo | 20 |25 o
7 [] Other, specify
Water Details Hole Diameter

Water found at Depth
(mift) || Gas

Kind of Water: | |Fresh []Untested
" other, specify |

Depth (m@ Dlarrdﬁr
From To (craliaf

Water found at Depth
(mift) [TGas

Kind of W Fresh —_} Untested
er, specify ___ -

7 s %

Water found at Dep,h/ﬁnd of Water: [ ] Fresh M Untested
[]other, specify _ R _

(mift) | 1Gas

7

Well Contractor and Well Technician Information
Buslness Name of Well Contractor

LANTC’C tf Omauw, J((“/(x/ic(né /u

¢ % 09

Well Contractor’s Licence No.

Map of Well Location
Please provide a map below following instructions on the back.

§6 er

Business Address (Street Number/Name)

LUb] MT ST foAR

Municipality ;

S’qﬁq,/z@ o

Province

T o

Postal Code

uoal

v’§0

Business E-mail Address

Comments:

Bus.Telephone No. (inc. area code)

o|S|4FHB 22

g Dav

Name of Well Technician (Last Name, First Name)

Stvn e

Well Technician’s Licence No.

31 L4

Signature.of: ician, and/or Contractor| Date Submitted i
> 2ol {86

o

Well owner's
information | |
i fo i ' 1 1oy

Date Package Delivered Ministry Use Only

package ¢l by Ty T
delivered R ML R L
Date Work Completed

e |zaldloYle#

0506E (2007/12)

© Queen's Printer for Ontario, 2007
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APPENDIX E

Borehole Logs

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Project: Project Number: Client: Borehole ID:
Finger Lakes 18-295 Trinison 101
Project Location: Drilling Contractor: Drilling Method:
1657 Mapleview Drive East Barrie Orbit Garant CME 556
Logged By: Date: Stickup (m): Well Depth (mbgs):
Jenn Thompson October 9th 2018 0.9 8.37
UTM Coordinates (17T) Ground Elevation (masl): |Water Level (mbgs): Well Diameter (mm):
259.86 4.3 50.8
Easting: 611632 Well Screen Type: Riser Pipe Type: Well Screen Length (m):
Northing 4912172 10-Slot PVC, schedule 40 schedule 40 PVC 3.05
2 U%’ @ g 3 g c Lithology Description
ot > £ o é =
8 5’) % 'q_) g a g o g’ g Soil Group Name: grain size,color, density/consistency, moisture, stratification, other descriptors
S2E|= |2 (58| £ | &8¢
8 8 % E 8 — .g 8 Rock Description: modifier, color, hardness/degree of concentration, bedding and joint
10 % & = characteristics, solutions, void conditions.
_|ss| 1 100 | Topsoil dark brown sandy topsoil, roots, loose, moist
—ss| 2 100 Silty Clay Till 0.3-8.4m brown silty clay, trace sand, occasional
cobbles and boulders, compact to very dense, moist to wet,
2 ss| 3 | 100 homogeneous
SS| 4 100 - fine sand layer at 0.3m
—{ SS| 5 | 100
4 —
SS| 6 100 - brown to grey at 1.5m
— SS | 7 100
6 “|ss| s 40 - becomes blue-grey at 6.6m
— SS| 9 100
SS | 10 | 100 - flowing sand at 8.4m
g — SS| 11| 50
—|ss| 12| 60 Silty Sand Till 8.4 -9.1m grey silty sand till, grey, dense, wet
— end of borehole
10 —
12—

W  Ground Water Level Upon Well Completion (mbgs)

Seal (grout / hole plug)

Page 1 of 1

Silica Sand Pack E Well Screen




Project: Project Number: Client: Borehole ID:
Finger Lakes 18-295 Trinison 102
Project Location: Drilling Contractor: Drilling Method:
1657 Mapleview Drive East Barrie Orbit Garant CME 556
Logged By: Date: Stickup (m): Well Depth (mbgs):
Jenn Thompson October 9th 2018 0.85 7.96
UTM Coordinates (17T) Ground Elevation (masl): |Water Level (mbgs): Well Diameter (mm):
259.90 5.28 50.8
Easting: 611855 Well Screen Type: Riser Pipe Type: Well Screen Length (m):
Northing 4912290 10-Slot PVC, schedule 40 schedule 40 PVC 3.05
o o) — = Lithology Description
:8 |2|2| g g5 PP
2 ‘= —_ > e [} ~ é =
8 5’) % 'q_) g a g o g’ g Soil Group Name: grain size,color, density/consistency, moisture, stratification, other descriptors
o 2 = © % S 8 'g =
ac & sl =a|lw 3| = = 2
8 8 % € Q — g 8 Rock Description: modifier, color, hardness/degree of concentration, bedding and joint
10 % & = characteristics, solutions, void conditions.
_|ss| 1 100 Topsoil dark brown sandy topsoil, roots, loose, moist
—iss| 2 100 Sand 0.2-8.4m brown to grey medium sand, loose to compact,
wet to saturated, laminated,
2 — SS| 3 | 100
1SS | 4 | 100
— SS | 5 | 100
* —ss| 6 | 100
— - brown to grey at 1.5m
—{ SS| 7 100
6 g oo | 8 | 100 — - wet to saturated at 5.3m
— ss| 9 | 100 =
SS | 10 | 100 ||
§ —— SS| 11| 100
end of borehole
10 —
12—

W  Ground Water Level Upon Well Completion (mbgs)

Seal (grout / hole plug)

Page 1 of 1

Silica Sand Pack E Well Screen




Project: Project Number: Client: Borehole ID:
Finger Lakes 18-295 Trinison 103A
Project Location: Drilling Contractor: Drilling Method:
1657 Mapleview Drive East Barrie Orbit Garant CME 556
Logged By: Date: Stickup (m): Well Depth (mbgs):
Jenn Thompson October 12th 2018 0.89 6.91
UTM Coordinates (17T) Ground Elevation (masl): [Water Level (mbgs): Well Diameter (mm):
252.95 -0.44 50.8
Easting: 611799 Well Screen Type: Riser Pipe Type: Well Screen Length (m):
Northing 4912155 10-Slot PVC, schedule 40 schedule 40 PVC 1.52
2 § o g 3 g c Lithology Description
2 ‘= —_ > e [} ~ é =
8 5’) % 'q_) g a g o g’ g Soil Group Name: grain size,color, density/consistency, moisture, stratification, other descriptors
cs2|a|=|E2| 2|52
a S £ sl =a|lw 3| = =2 c
8 o % € Q — g 8 Rock Description: modifier, color, hardness/degree of concentration, bedding and joint
10 % & = characteristics, solutions, void conditions.
ss| 1] 100 ! Topsoil dark brown silty sand topsoil, roots, loose, moist
—ss| 2 100 : Sand 0.5-2.6m brown to grey medium sand, some gravel,
loose, moist to saturated
2 ss| 3 | 100 - brown to grey at 0.75m, thin clay layers at 2.1m
T|SS| 4 | 100 Silty Clay 2.6 - 3.8m grey silty clay, loose to compact, moist
—{SS | 5 | 100
4 —|
SS| 6 | 100
ss| 7 100 Silty Sand Till 3.8-6.9m grey silty sand, occasional cobbles and
boulders, loose to compact, moist, wet seams
SS| 8 | 100
B —
— SS| 9 100
end of borehole
8 —
10 —
12—

W  Ground Water Level Upon Well Completion (mbgs)
-+ Silica Sand Pack E Well Screen

Seal (grout / hole plug) Page 1 of 1




Project: Project Number: Client: Borehole ID:
Finger Lakes 18-295 Trinison 103B
Project Location: Drilling Contractor: Drilling Method:
1657 Mapleview Drive East Barrie Orbit Garant CME 556
Logged By: Date: Stickup (m): Well Depth (mbgs):
Jenn Thompson October 12th 2018 0.88 3.11
UTM Coordinates (17T) Ground Elevation (masl): [Water Level (mbgs): Well Diameter (mm):
252.95 0.87 50.8
Easting: 611800 Well Screen Type: Riser Pipe Type: Well Screen Length (m):
Northing 4912156 10-Slot PVC, schedule 40 schedule 40 PVC 1.52
2 G%’ @ g 3 g c Lithology Description
ot > £ o a =
3 5’) % 'q_) g a g o g’ g Soil Group Name: grain size,color, density/consistency, moisture, stratification, other descriptors
£E2E|E|2|5s| £ |22
8 8 % E 8 — .g 8 Rock Description: modifier, color, hardness/degree of concentration, bedding and joint
10 % & = characteristics, solutions, void conditions.
_Iss| 1 100 Topsoil dark brown silty sand topsoil, roots, loose, moist
—ss| 2 100 Sand 0.5- 2.6m brown to grey medium sand, some gravel,
loose, moist to saturated
5 ss| 3 | 100 - brown to grey at 0.75m, thin clay layers at 2.1m
“|Ss| 4 | 100 Silty Clay 2.6 - 3.8m grey silty clay, loose to compact, moist
—{SS | 5 | 100
4 — |
SS| 6 | 100
ss| 7 100 Silty Sand Till 3.8-6.9m grey silty sand, occasional cobbles and
boulders, loose to compact, moist, wet seams
SS| 8 | 100
F —
— SS| 9 100
end of borehole (soil descriptions from 103A)
8 —
10 —
12—
W  Ground Water Level Upon Well Completion (mbgs)

Seal (grout / hole plug)

-+ Silica Sand Pack E Well Screen

Page 1 of 1




Project: Project Number: Client: Borehole ID:
Finger Lakes 18-295 Trinison 109
Project Location: Drilling Contractor: Drilling Method:
1657 Mapleview Drive East Barrie Orbit Garant CME 556
Logged By: Date: Stickup (m): Well Depth (mbgs):
Jenn Thompson October 12th 2018 1.76 5.83
UTM Coordinates (17T) Ground Elevation (masl): [Water Level (mbgs): Well Diameter (mm):
252.64 -1.7 50.8
Easting: 611645 Well Screen Type: Riser Pipe Type: Well Screen Length (m):
Northing 4912091 10-Slot PVC, schedule 40 schedule 40 PVC 3.05
2 G%’ @ g 3 g c Lithology Description
8 5’) % 'q_) g a g o g’ g Soil Group Name: grain size,color, density/consistency, moisture, stratification, other descriptors
S2E|= |2 (58| £ | &8¢
8 8 % E 8 — .g 8 Rock Description: modifier, color, hardness/degree of concentration, bedding and joint
10 % & = characteristics, solutions, void conditions.
_1ss| 1| 100 Topsoil dark brown clayey topsoil, roots, loose, moist
—ss| 2 100 / Silty Clay 0.3-3.0m brown to grey silty clay with occassional wet
sand seams, loose, wet
7 ——{ SS | 3 | 100 /
SS| 4 | 100 é ] - brown to grey at 1.5m
SR : Silty Sand Till 3.0-6.1m grey silty sand, occasional cobbles and
—{ SS | 5 | 100 [p:555501 | — =20ty 2and TIT
Lotototy I boulders, loose to compact, wet
4 — e —
SS| 6 | 100 [oneny [T
—ss| 7| e [oasdd | 3
[ — SS| 8 65 - flowing sand noted at 6.1m
— SS| 9 100 Sand 6.1-6.9m grey sand, compact, saturated, homogeneous
] end of borehole
8 —
10 —
12—
) 4

Ground Water Level Upon Well Completion (mbgs)

Seal (grout / hole plug)

-+ Silica Sand Pack

Page 1 of

E_ Well Screen




TEST PIT LOG

Project Name/ . Project 1657 Mapleview Drive East,
Project Client Finger Lakes Address Barrie Date October 30th 2018
Test Pit Number TP-1 Contractor Eisses Brothers Excavating Elevation 260.55
Equipment Excavator JD 245 Test Pit Size 2.0x4.0 (LxW) Datum Ground Surface
Temperature 10°C Weather Sunny Sample Type Soil
Headspace
Depth Samples Combustible
From To Soil description Depth Vapour. Remarks / Chemical Analysis
(m) (m) No. (mbgs) Concentration
(ppmM)
0.0 0.30 Topsoil Dark brown sandy topsoil, roots, loose, dry NA -
0.30 0.90 Sand Light brown medium sand, compact, layered, dry NA -
. . . . . Sample collected at base for grain size
0.90 3.60 Silty sand till Light brown silty sand till, compact to NA analysis. In-situ testing completed
dense, dry .
using a Guelph Permeameter.
Test Pit Terminated at 3.6 mbgs
Comments Water Conditions in Test Pit

Standpipe installed upon completion. Contains a 5ft screen.

Latitude: 44.354628
Longitude: -79.598960

DWet upon completion
Dry upon completion

JOB No. 18-295
TEST PIT No. TP-1
FIELD STAFF I. Acheson & J. Thompson




TEST PIT LOG

Project Name/ . Project 1657 Mapleview Drive East,
Project Client Finger Lakes Address Barrie Date October 30th 2018
Test Pit Number TP-2 Contractor Eisses Brothers Excavating Elevation 257.5
Equipment Excavator JD 245 Test Pit Size 2.0x4.0 (LxW) Datum Ground Surface
Temperature 10°C Weather Sunny Sample Type Soil
Headspace
Depth Samples Combustible
From To Soil description Depth Vapour. Remarks / Chemical Analysis
(m) (m) No. (mbgs) Concentration
(ppM)
0.0 0.35 Topsoil Dark brown sandy topsoil, roots, loose, dry NA
Sample collected at base for grain size
0.35 1.90 Sand Light brown medium/fine sand, compact, dry NA analysis. In-situ testing completed
using a Guelph Permeameter.
Test Pit Terminated at 1.9 mbgs
Comments Water Conditions in Test Pit

Standpipe installed upon completion. Contains a 5ft screen.

Latitude: 44.354912
Longitude: -79.597237

DWet upon completion
Dry upon completion

JOB No.
TEST PIT No.
FIELD STAFF

18-295

TP-2

I. Acheson & J. Thompson




TEST PIT LOG

Project Name/ . Project 1657 Mapleview Drive East,
Project Client Finger Lakes Address Barrie Date October 30th 2018
Test Pit Number TP-3 Contractor Eisses Brothers Excavating Elevation 254.55
Equipment Excavator JD 245 Test Pit Size 2.0x4.0 (LxW) Datum Ground Surface
Temperature 10°C Weather Sunny Sample Type Soil
Headspace
Depth Samples Combustible
From To Soil description Depth Vapour. Remarks / Chemical Analysis
(m) (m) No. (mbgs) Concentration
(ppM)
0.0 0.35 Topsoil Dark brown sandy topsoil, roots, loose, dry NA -
Sample collected at 253.5 masl for
0.35 1.90 Sand Light reddish brown medium sand, becoming NA grain size analysis. In-situ testing
' ' silty with depth, compact, moist completed at this depth using a Guelph
Permeameter.

Test pit initially dug to 1.05 mbgs for infiltration testing. Test pit dug a further 1m to investigate depth of sand. Test pit terminated at 2.0 mbgs

Comments

Water Conditions in Test Pit

Standpipe installed upon completion. Contains a 5ft screen.

Latitude: 44.354508
Longitude: -79.596471

DWet upon completion
Dry upon completion

JOB No.
TEST PIT No.
FIELD STAFF

18-295

TP-3

1. Acheson & J. Thompson




TEST PIT LOG

Project Name/ . Project 1657 Mapleview Drive East,
Project Client Finger Lakes Address Barrie Date October 30th 2018
Test Pit Number TP-4 Contractor Eisses Brothers Excavating Elevation 258.14
Equipment Excavator JD 245 Test Pit Size 2.0x4.0 (LxW) Datum Ground Surface
Temperature 10°C Weather Sunny Sample Type Soil
Headspace
Depth Samples Combustible
From To Soil description Depth Vapour. Remarks / Chemical Analysis
(m) (m) No. (mbgs) Concentration
(ppmM)
Topsoil Dark brown sandy topsoil and fill, roots,
0.0 1.30 loose, dry, with bricks, concrete, and misc. garbage NA -
inclusions
. . . . . Sample collected at base for grain size
1.30 3.60 Silty sand till  Light brown silty sand till, blocky, dense NA analysis. In-situ testing completed
to very dense, dry .
using a Guelph Permeameter.
Test pit terminated at 3.6 mbgs
Comments Water Conditions in Test Pit

Standpipe installed upon completion. Contains a 5ft screen.

Latitude: 44.354195
Longitude: -79.598329

DWet upon completion
Dry upon completion

JOB No.

18-295

TEST PIT No.

TP-4

FIELD STAFF I. Acheson & J. Thompson




TEST PIT LOG

Project Name/ . Project 1657 Mapleview Drive East,
Project Client Finger Lakes Address Barrie Date October 30th 2018
Test Pit Number TP-5 Contractor Eisses Brothers Excavating Elevation 253.5
Equipment Excavator JD 245 Test Pit Size 2.0x4.0 (LxW) Datum Ground Surface
Temperature 10°C Weather Sunny Sample Type Soil
Headspace
Depth Samples Combustible
From To Soil description Depth Vapour. Remarks / Chemical Analysis
(m) (m) No. (mbgs) Concentration
(ppm)
0.0 0.30 Topsoil Dark brown sandy topsoil, roots, loose, dry NA -
0.30 0.95 Sand Light brown layered sand, loose, dry NA -
. . . . Sample collected at base for grain size
0.95 135 Silty sand till  Grey silty sand till, blocky, very dense, NA analysis. In-situ testing completed
dry to wet .
using a Guelph Permeameter.

Test Pit Terminated at 1.35 mbgs

No ground water was in the test pit upon completion. After 1.5 hours about 3cm of water had accumulated in the base of the pit. The Guelph
Permeameter testing was therefore completed by extending one of the side walls so that the base of the extension was level with 253.6 masl, about 0.10m
above the initial base.

Comments

Water Conditions in Test Pit

Standpipe installed upon completion. Contains a 5ft screen.

Latitude: 44.353722
Longitude: -79.599494

Wet upon completion
D Dry upon completion

JOB No. 18-295
TEST PIT No. TP-5
FIELD STAFF I. Acheson & J. Thompson




TEST PIT LOG

Project Name/ . Project 1657 Mapleview Drive East,
Project Client Finger Lakes Address Barrie Date October 30th 2018
Test Pit Number TP-109B Contractor Eisses Brothers Excavating Elevation 252.64
Equipment Excavator JD 245 Test Pit Size 2.0x4.0 (LxW) Datum Ground Surface
Temperature 10°C Weather Sunny Sample Type Soil
Headspace
Depth Samples Combustible
From To Soil description Depth Vapour. Remarks / Chemical Analysis
(m) (m) No. (mbgs) Concentration
(ppmM)
0.0 0.20 Topsoil Dark brown sandy topsoil, roots, loose, moist NA -
Sand Light brown layered sand, loose, moist to
0.20 120 saturated, seeps at the bottom of the unit NA
0.95 135 Silty clay _ Grey silty clay, mottled brown, blocky, very NA )
dense, moist
Test Pit Terminated at 2.1 mbgs
Comments Water Conditions in Test Pit

Standpipe installed upon completion. Contains a 5ft screen.

Latitude: NA
Longitude: NA

Wet upon completion
D Dry upon completion

JOB No.
TEST PIT No.
FIELD STAFF

18-295

TP-109B

I. Acheson & J. Thompson




APPENDIX F

Infiltration Test Results

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Summary Table - Test Pit Results from Guelph Permeameter Testing

Infiltration Rate

Infiltration Rate

Average Infiltation Rate

Design Infiltration Rate

Kfs 1 (cm/s) (mm/hr) Kfs 2 (cm/s) (mm/hr) Avg Kfs (cm/s) (mm/hr) (mm/hr)
TP-1 9.17E-04 83 4.80E-04 70 6.99E-04 77 31
TP-2 3.11E-02 212 2.14E-02 192 2.62E-02 202 81
TP-3A 6.43E-05 41 1.13E-04 48 8.84E-05 45 18
TP-3B 0 0 3.13E-04 0 0
TP-4 1.27E-04 50 4.36E-04 69 2.81E-04 59 24
TP-5 1.31E-04 50 3.61E-04 65 2.46E-04 58 23




15-285

Guelph Permeameter Calculations for TP-1

TP-10005

[Cinput
[IResult

Support: ali@soilmoisture.com

Head #1 Head #2 Average
Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Kps = 699E-08 cm/sec
Enter water Head Height ("H" in cm): 8 Enter water Head Height ("H" in cm): 5 4.19E-02  cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 6.99E-06 m/s
1.65E-02  inch/min
Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 2.75E-04 inch/sec
Pm = 5.826-03
Steady State Rate of Water Level Change ("R" in cm/min): | 1.2000 Steady State Rate of Water Level Change (" 0.4500
= o1 e @'= 012
C = 1109993 C = 0803154
Q 0.7044 Q 0.26415
Hp, = 917608 cm/sec Hp, = 480E-08 cm/sec
5.50E-02 cm/min 2.88E-02 cm/min
9.17E-06 m/sec 4.80E-06 m/ses
2.17E-02 inch/min 113602 inch/min
3.61E-04 inch/sec 1.89E-04 inch/sec
Pm = 7.64E-03 P = 4.00E-03




15285 TP-10005

Guelph Permeameter Calculations for TP-2 SLPL

Support: ali@soilmoisture.com

Head #1 Head #2 Average
Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Kpg = 262602 cm/sec
Enter water Head Height ("H" incm): | 0.5 Enter water Head Height ("H" in cm): 1 1.57E+00 cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 2.62E-04 m/s
6.20E-01  inch/min
Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 1.03E-02 inch/sec

Pm =  2.19E-01

Steady State Rate of Water Level Change (" 11.4000 Steady State Rate of Water Level Change (" 9.6000
= o1 e #'= o012
€ = 0.148581 C = 0.249183
Q= 66918 Q= 56352
Ky, = 31102 cm/sec Ky, = 214802 cm/sec
1.87E+00 cm/min 1286400 cm/min
3.11E-04 m/sec 2.14E-04 m/ses
735601 inch/min 5.05€-01  inch/min
1.236-02 inch/sec 8.42E-03 inch/sec

Pm = 2.59E-01 P = 1.78E-01




Guelph Permeameter Calculations for TP-3A

TP-10005

[Cinput
[IResult

Support: ali@soilmoisture.com

Head #1 Head #2 Average
Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Ky, = 888E05 cm/sec
Enter water Head Height ("H" in cm):| 20 Enter water Head Height ("H" in cm):| 22.5 5.31E-03  cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 8.84E-07 m/s
2.09E-03  inch/min
Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 3.48E-05 inch/sec
Pm =  7.376-04
Steady State Rate of Water Level Change ("R" i 0.2000 Steady State Rate of Water Level Change ("R" i 0.4000
w'= 012 = o fm®
C = 1980192 C = 2118308
Q 0.1174 Q= 02348
Kp, = 6.43E-05 cm/sec Kpe = 113804 cm/sec
3.86E-03 cm/min 6.75E-03 cm/min
6.43E-07 m/sec 1.13E-06 m/ses
1.52E-03 inch/min 2.66E-03  inch/min
2.53E-05 inch/sec 4.43€-05 inch/sec
Pm = 5.36E-04 Pm = 9.38E-04




Guelph Permeameter Calculations for TP-3

TP-10005

[Cinput
[IResult

Support: ali@soilmoisture.com

Head #1 Head #2 Average
Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Kpg = 313608 cmfsec
Enter water Head Height ("H" in cm): 5 Enter water Head Height ("H" in cm):| 10 1.88E-02  cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 3.13606 m/s
7.40E-03  inch/min
Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 1.23E-04 inch/sec
Pm = 2.61E-03
Steady State Rate of Water Level Change ("R" i 0.2000 Steady State Rate of Water Level Change ("R" i 0.6500
w'= 012 = o fm®
C = 0803154 C = 1287543
Q 0.1174 Q= 038155
Hp = 214608 cm/sec e, = 413608 cm/sec
12802 cm/min 2.48E-02 cm/min
2.14E-06 m/sec 4.13E-06 m/ses
5.04E-03 inch/min 9.77€-03 inch/min
8.41E-05 inch/sec 1.63E-04 inch/sec
Pm = 1.78E-03 P = 3.45E-03




15-285

Guelph Permeameter Calculations for TP-4

TP-10005

[Cinput
[IResult

Support: ali@soilmoisture.com

Head #1 Head #2 Average
Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Kpo = 281608 cm/sec
Enter water Head Height ("H" in cm): | 10 Enter water Head Height ("H" in cm):| 15 1.69E-02  cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 2.81E-06 m/s
6.65E-03  inch/min
Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 1.11E-04 inch/sec
Pm =  2.356-03
Steady State Rate of Water Level Change (" 0.2000 Steady State Rate of Water Level Change (" 1.0000
= o1 e @'= 012
C = 1287543 C = 1666893
Q 0.1174 Q 0.587
e, = 127608 cm/sec Hp, = 436608 cm/sec
7.63E-03 cm/min 2.61E-02 cm/min
1.27E-06 m/sec 4.36E-06 m/ses
3.00E-03 inch/min 1.036-02 inch/min
5.01E-05 inch/sec 1.72E-04 inch/sec
Pm = 1.06E-03 P = 3.63E-03




15-285

Guelph Permeameter Calculations for TP-5

TP-10005

[input
[CIResult

Support: ali@soilmoisture.com

Head #1 Head #2 Average
Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Reservoir Type (enter "1" for Combined and "2" for Inner reservoir): 1 Keo 2.46E-08  cm/sec
Enter water Head Height ("H" in cm): 15 Enter water Head Height ("H" in cm): 18 147E-02  cm/min
Enter the Borehole Radius ("a" in cm): 3 Enter the Borehole Radius ("a" in cm): 3 2.46E-06  m/s
5.80E-03  inch/min
Enter the soil texture-structure category (enter one of the below numbers): 3 Enter the soil texture-structure category (enter one of the below numbers): 3 9.67E-05 inch/sec
P = 205603
Steady State Rate of Water Level Change (" 0.3000 Steady State Rate of Water Level Change ("R" in cm/min): | 1.0000
] Pt '
a'= 0.12 o™y = 0.12
C = 1.666892939 € = 1.861360466
Q= 01761 @= 0587
e = 131604  cm/sec Kp, = 361608 om/sec
7.84E-03  cm/min 2.16E02  cm/min
131E-06  m/sec 3.61E-06  m/ses
3.09E-03  inch/min 8.52E-03  inch/min
5.15E-05  inch/sec 1.42E-08  inch/sec
Pm =  1.09E-03 P = 3.00E-03




APPENDIX G

Water Balance Information

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Table A: Pre-Development - Phase 1

Site
Catchment Designation Agricultural Landscaped Grass Driveway Structure Total
Area (m?) 44,950 1,480 135 235 46,800
Pervious Area (m?) 44,950 1,480 0 0 46,430
Impervious Area (m?) 0 0 135 235 370
Infiltration Factors
Topography Infiltration Factor 0.2 0.2 0 0
Soil Infiltration Factor 0.3 0.3 0 0
Land Cover Infiltration Factor 0.1 0.1 0 0
Infiltration Factor 0.6 0.6 0 0
Run-Off Coefficient 0.4 0.4 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 909 909 909 909 909
Rainfall (mm/yr) 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0
[Total Inputs (mm/yr) 909 909 909 909 909
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 430 430 727 727 432
Net Surplus (mm/yr) 430 430 727 727 432
Evapotranspiration (mm/yr) 479 479 182 182 477
Infiltration (mm/yr) 258 258 0 0 256
Surplus Infiltration (mm/yr) 0 0 0 0 0
Total Infiltration (mm/yr) 258 258 0 0 256
Run-Off Pervious Areas (mm/yr) 172 172 0 0 171
Run-Off Impervious Areas (mm/yr) 0 0 727 727 6
Total Run-Off (mm/yr) 172 172 727 727 176
Total Outputs (mmlyr) 909 909 909 909 909
Difference (Inputs - Outputs) 0 0 0 0 0
Inputs (Volumes)
Precipitation (m3/yr) 40,860 1,345 123 214 42,541
Run-On (m®jyr) 0 0 0 0 0
Other Inputs (m>/yr) 0 0 0 0 0
Total Inputs (m°/yr) 40,860 1,345 123 214 42,541
Outputs (Volumes)
Precipitation Surplus (m®/yr) 19,329 636 98 171 20,234
Net Surplus (m>/yr) 19,329 636 98 171 20,234
Evapotranspiration (m®/yr) 21,531 709 25 43 22,307
Infiltration (m>/yr) 11,597 382 0 0 11,979
Surplus Infiltration (m%/yr) 0 0 0 0 0
Total Infiltration (m®/yr) 11,597 382 0 0 11,979
Run-Off Pervious Areas (m®/yr) 7,731 255 0 0 7,986
Run-Off Impervious Areas (m?>/yr) 0 0 98 171 269
Total Run-Off (m%yr) 7,731 255 98 171 8,255
Total Outputs (m’/yr) 40,860 1,345 123 214 42,541
Difference (Inputs - Outputs) 0 0 0 0 0




Table B: Post-Development (no mitigation) - Phase 1

Catchment Designation Landscaped Grass Roads / Driveways SWMP Structures Total
Area (m?) 16,550 18,350 2,600 9,300 46,800
Pervious Area (m?) 16,550 0 0 0 16,550
Impervious Area (m?) 0 18,350 2,600 9,300 30,250
Infiltration Factors

Topography Infiltration Factor 0.2 0 0 0

Soil Infiltration Factor 0.3 0 0 0

Land Cover Infiltration Factor 0.1 0 0 0

Infiltration Factor 0.6 0 0 0

Run-Off Coefficient 0.4 1 1 1

Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8

Inputs (Per Unit Area)

Precipitation (mm/yr) 909 909 909 909 909
Rainfall (mm/yr) 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0
[Total Inputs (mm/yr) 909 909 909 909 909
Outputs (Per Unit Area)

Precipitation Surplus (mm/yr) 430 727 727 727 622
Net Surplus (mm/yr) 430 727 727 727 622
Evapotranspiration (mm/yr) 479 182 182 182 287
Infiltration (mm/yr) 258 0 0 0 91
Surplus Infiltration (mm/yr) 0 0 0 0 0
Total Infiltration (mm/yr) 258 0 0 0 91
Run-Off Pervious Areas (mm/yr) 172 0 0 0 61
Run-Off Impervious Areas (mm/yr) 0 727 727 727 470
Total Run-Off (mm/yr) 172 727 727 727 531
Total Outputs (mmlyr) 909 909 909 909 909
Difference (Inputs - Outputs) 0 0 0 0 0
Inputs (Volumes)

Precipitation (m3/yr) 15,044 16,680 2,363 8,454 42,541
Run-On (m®jyr) 0 0 0 0 0
Other Inputs (m>/yr) 0 0 0 0 0
Total Inputs (m’lyr) 15,044 16,680 2,363 8,454 42,541
Outputs (Volumes)

Precipitation Surplus (m°/yr) 7,117 13,344 1,891 6,763 29,114
Net Surplus (m>/yr) 7,117 13,344 1,891 6,763 29,114
Evapotranspiration (m®/yr) 7,927 3,336 473 1,691 13,427
Infiltration (m>/yr) 4,270 0 0 0 4,270
Surplus Infiltration (m%/yr) 0 0 0 0 0
Total Infiltration (m®/yr) 4,270 0 0 0 4,270
Run-Off Pervious Areas (m®/yr) 2,847 0 0 0 2,847
Run-Off Impervious Areas (m3/yr) 0 13,344 1,891 6,763 21,998
Total Run-Off (m%/yr) 2,847 13,344 1,891 6,763 24,844
Total Outputs (m’/yr) 15,044 16,680 2,363 8,454 42,541
Difference (Inputs - Outputs) 0 0 0 0 0




Table C: Post-Development (with mitigation) - Phase 1

Roads /

Landscaped Grass Driveways Rooftop Rooftop
Catchment Designation (Trench) Landscaped Grass (Trench) Roads / Driveways SWMP (Trench) (Soakaway) Rooftop Total
Area (m?) 5,500 11,050 2,341 16,009 2,600 2,159 1,218 5,923 46,800
Pervious Area (mz) 5,500 11,050 0 0 0 0 0 0 16,550
Impervious Area (m?) 0 0 2,341 16,009 2,600 2,159 1,218 5,923 30,250
Infiltration Factors
Topography Infiltration Factor 0.2 0.2 0 0 0 0 0 0
Soil Infiltration Factor 0.3 0.3 0 0 0 0 0 0
Land Cover Infiltration Factor 0.1 0.1 0 0 0 0 0 0
Infiltration Factor 0.6 0.6 0 0 0 0 0 0
Run-Off Coefficient 04 0.4 1 1 1 1 1 1
Run-Off From Impervious Surfaces 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8
Inputs (Per Unit Area)
Precipitation (mm/yr) 909 909 909 909 909 909 909 909 909
Rainfall (mm/yr) 655 655 655 655 655 655 655 655 655
Run-On (mm/yr) 0 0 0 0 0 0 0 0 0
Other Inputs (mm/yr) 0 0 0 0 0 0 0 0 0
Total Inputs (mm/yr) 909 909 909 909 909 909 909 909 909
Outputs (Per Unit Area)
Precipitation Surplus (mm/yr) 430 430 727 727 727 727 727 727 622
Net Surplus (mm/yr) 430 430 727 727 727 727 727 727 622
Evapotranspiration (mm/yr) 479 479 182 182 182 182 182 182 287
Infiltration (mm/yr) 258 258 0 0 0 0 0 0 91
Surplus Infiltration (mm/yr) 138 0 582 0 0 582 614 0 88
Total Infiltration (mm/yr) 396 258 582 0 0 582 614 0 179
Run-Off Pervious Areas (mm/yr) 34 172 0 0 0 0 0 0 45
Run-Off Impervious Areas (mm/yr) 0 0 145 727 727 145 113 727 398
Total Run-Off (mm/yr) 34 172 145 727 727 145 113 727 443
Total Outputs (mml/yr) 909 909 909 909 909 909 909 909 909
Difference (Inputs - Outputs) 0 0 0 0 0 0 0 0 0
Inputs (Volumes)
Precipitation (m>/yr) 5,000 10,044 2,128 14,552 2,363 1,963 1,107 5,384 42,541
Run-On (m®/yr) 0 0 0 0 0 0 0 0 0
Other Inputs (m*/yr) 0 0 0 0 0 0 0 0 0
Total Inputs (m>/yr) 5,000 10,044 2,128 14,552 2,363 1,963 1,107 5,384 42,541
Outputs (Volumes)
Precipitation Surplus (malyr) 2,365 4,752 1,702 11,642 1,891 1,570 886 4,307 29,114
Net Surplus (m*/yr) 2,365 4,752 1,702 11,642 1,891 1,570 886 4,307 29,114
Evapotranspiration (malyr) 2,635 5,293 426 2,910 473 393 221 1,077 13,427
Infiltration (m°/yr) 1,419 2,851 0 0 0 0 0 0 4,270
Surplus Infiltration (m°/yr) 757 0 1,362 0 0 1,257 748 0 4,124
Total Infiltration (m®/yr) 2,176 2,851 1,362 0 0 1,257 748 0 8,394
Run-Off Pervious Areas (m®/yr) 189 1,901 0 0 0 0 0 0 2,090
Run-Off Impervious Areas (malyr) 0 0 340 11,642 1,891 313 138 4,307 18,631
Total Run-Off (m%/yr) 189 1,901 340 11,642 1,891 313 138 4,307 20,721
Total Outputs (m°lyr) 5,000 10,044 2,128 14,552 2,363 1,963 1,107 5,384 42,541
Difference (Inputs - Outputs) 0 0 0 0 0 0 0 0 0




Table D: Water Balance Summary Table - Phase 1

Site
Pre- Post- Post-Development . PP
Characteristic Development | Development Change (Pre to Post) with Mitigai:ion Change (Pre to Post with Mitigation)
Inputs (Volume)

Precipitation (m®/yr) 42,541 42,541 0 0% 42,541 0 0%
Run-On (m°/yr) 0 0 0 NA 0 0 NA
Other Inputs (m*/yr) 0 0 0 NA 0 0 NA
Total Inputs (m®/yr) 42,541 42,541 0 0% 42,541 0 0%

Outputs (Volume)
Precipitation Surplus (m>/yr) 20,234 29,114 8,880 44% 29,114 8,880 44%
Net Surplus (m3/yr) 20,234 29,114 8,880 44% 29,114 8,880 44%
Evapotranspiration (m®/yr) 22,307 13,427 -8,880 -40% 13,427 -8,880 -40%
Infiltration (m>/yr) 11,979 4,270 -7,709 -64% 4,270 -7,709 -64%
LID Infiltration (m*/yr) 0 0 0 NA 4,124 4,124 NA
Total Infiltration (m */yr) 11,979 4,270 -7,709 -64% 8,394 -3,585 -30%
Run-Off Pervious Areas (m®/yr) 7,986 2,847 -5,139 -64% 2,090 -5,896 -14%
Run-Off Impervious Areas (m>/yr) 269 21,998 21,729 8076% 18,631 18,362 6824%
Total Run-Off (m*/yr) 8,255 24,844 16,589 201% 20,721 12,466 151%
Total Outputs (m3lyr) 42,541 42,541 0 0% 42,541 0 0%




APPENDIX H

Ground Water Elevation Data

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Phase | Monitoring Well & Ground Water Level
/ Elevation Summary

MW-101 259.86 8.37 0.90 4.30 3.09 3.07 2.83 1.95 4.01 2.00 2.64 2.90 3.56 3.89
MW-102 259.9 7.96 0.85 5.28 5.33 5.20 5.25 5.10 5.18 4.94 4.83 4.90 4.64 4.65
MW-103A 252.95 6.91 0.89 -0.44 frozen frozen -0.89 -0.89 -0.69 -0.55 -0.89 -0.89 Flowing Flowing
MW-103B 252.95 3.11 0.88 0.87 0.64 frozen frozen 0.55 1.35 0.43 0.55 frozen 0.73 0.85
MW-109 252.64 5.83 1.76 -1.70 frozen frozen 1.76 (flowing) -1.76 -1.76 (flowing) | -1.76 (flowing) Flowing Flowing Flowing Flowing
TP-109B 252.64 2.04 0.61 - 0.39 0.79 frozen 0.44 1.4 0.36 Destroyed | Destroyed | Destroyed | Destroyed
TP-1 260.55 2.93 1.03 - 2.64 dry 2.86 2.04 dry 2.41 2.88 2.89 2.93
TP-2 259.38 1.74 0.68 - dry dry 1.73 1.72 dry dry 1.75 1.75 1.75 1.75
TP-3 254.55 1.95 0.53 - 1.31 1.46 1.2 1.1 1.61 0.82 1.17 1.21 1.25 1.37
TP-4 258.14 2.6 1.62 - dry dry 2.58 2.56 dry 2.54 2.52 2.53 2.52 2.54
TP-5 254.83 1.44 1.38 - 0.16 0.85 frozen 0.2 1.38 0.12 0.52 0.54 1.11 1.28




Phase | Monitoring Well & Ground Water Level
/ Elevation Summary

MW-101 259.86 8.37 0.90 255.56 256.77 256.79 257.03 257.91 255.85 257.86 257.22 256.96 256.30 255.97
MW-102 259.9 7.96 0.85 254.62 254.57 254.70 254.65 254.80 254.72 254.96 255.07 255.00 255.26 255.25
MW-103A 252.95 6.91 0.89 253.39 frozen frozen 253.84 253.84 253.64 253.50 253.84 253.84 Flowing Flowing
MW-103B 252.95 3.11 0.88 252.08 252.31 frozen frozen 252.40 251.60 252.52 252.40 Frozen 252.22 252.10
MW-109 252.64 5.83 1.76 254.34 frozen frozen Flowing 254.40 Flowing Flowing Flowing Flowing Flowing Flowing
TP-109B 252.64 2.04 0.61 252.25 251.85 252.2 251.24 252.28
TP-1 260.55 2.93 1.03 - 257.91 dry 257.69 258.51 dry 258.14 257.67 257.66 257.62
TP-2 259.38 1.74 0.68 - dry dry 257.65 257.66 dry dry 257.63 257.63 257.63 257.63
TP-3 254.55 1.95 0.53 - 253.24 253.09 253.35 253.45 252.94 253.73 253.38 253.34 253.30 253.18
TP-4 258.14 2.6 1.62 - dry dry 255.56 255.58 dry 255.6 255.62 255.61 255.62 255.60
TP-5 254.83 1.44 1.38 - 254.67 253.98 frozen 254.63 253.45 254.71 254.31 254.29 253.72 253.55




Ground Water Elevation (masl)
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APPENDIX I

Slug Testing Analysis

AZIMUTH ENVIRONMENTAL CONSULTING, INC.



Displacement (m)
o
H

0.01

Time (sec)

SANDY CREEK ESTATES

Data Set: L:\projects2\18 Projects\18-295 Finger Lakes Hydrogeology\03.0 - Data\BH102 Slug Test.aqt
Date: 01/12/22 Time: 12:51:46

PROJECT INFORMATION

Company: Azimuth Environmental
Project: 18-295

Test Well: BH102

Test Date: August 15, 2019

AQUIFER DATA
Saturated Thickness: 2.78 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH102)

Initial Displacement: 1. m Static Water Column Height: 2.78 m

Total Well Penetration Depth: 2.78 m Screen Length: 3. m

Casing Radius: 0.0254 m Wellbore Radius: 0.075 m
SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K =0.0007428 m/sec y0=1.02m
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SANDY CREEK ESTATES

Data Set: L:\...\BH103B Slug Test.aqt
Date: 01/12/22 Time: 13:03:43

PROJECT INFORMATION

Company: Azimuth Environmental
Project: 18-295

Test Well: BH103B

Test Date: August 15, 2019

AQUIFER DATA
Saturated Thickness: 1.76 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH103B)

Initial Displacement: 0.7187 m Static Water Column Height: 1.76 m

Total Well Penetration Depth: 1.76 m Screen Length: 1.5 m

Casing Radius: 0.0254 m Wellbore Radius: 0.075 m
SOLUTION

Aquifer Model: Unconfined Solution Method: Hvorslev

K =2.091E-6 m/sec y0 =0.6523 m
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SANDY CREEK ESTATES

Data Set: L:\projects2\18 Projects\18-295 Finger Lakes Hydrogeology\03.0 - Data\BH109 Slug Test.aqt
Date: 01/12/22 Time: 13:13:24

PROJECT INFORMATION

Company: Azimuth Environmental
Project: 18-295

Test Well: BH109

Test Date: August 15, 2019

AQUIFER DATA
Saturated Thickness: 7.6 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (BH109)

Initial Displacement: 3.77 m Static Water Column Height: 7.6 m

Total Well Penetration Depth: 7.6 m Screen Length: 3. m

Casing Radius: 0.0254 m Wellbore Radius: 0.075 m
SOLUTION

Aquifer Model: Confined Solution Method: Hvorslev

K =7.431E-6 m/sec y0 =3.582 m
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Summary of Water Quality Data

MW - 103B
Provincial
. Sampled on:
Water Quality] 19 5815
Objectives
(1994) Sampled by:
Azimuth
Analyzed by:
Parameter Symbol Units Objective Caduceon
Saturation pH -
pH (lab) 6.5-8.5 7.93
Langelier Saturation Index - 1.1
Alkalinity (4.2) (as Calcium Carbonate) mg/L - 253
Conductivity uS/cm - 1390
Fluoride F mg/L - 0.4
Chloride Cr mg/L - 331
Nitrate (as Nitrogen) NO;-N mg/L - 0.6
Nitrite (as Nitrogen) NO,-N mg/L - <0.1
Sulphate S0,2 mg/L - 24
Calcium Ca mg/L - 181
Magnesium Mg mg/L - 41.6
Sodium Na mg/L - 46.4
Potassium K mg/L - 3.3
Total Ammonia (as Nitrogen) NH3-N mg/L - 0.01
Phosphate (ortho) PO4'3 mg/L - 0.012
Turbidity - 227
Aluminum Al mg/L 0.075 0.09
Arsenic As mg/L 0.1 0.0005
Boron B mg/L 0.2 0.017
Cadmium Cd mg/L 0.0005 <0.0000015
Chromium Cr mg/L 0.0089 <0.001
Copper Cu mg/L 0.005 0.0017
Iron Fe mg/L 0.3 0.031
Lead Pb mg/L 0.005 0.00004
Manganese Mn mg/L - 0.038
Molybdenum Mo mg/L 0.04 0.0003
Nickel Ni mg/L 0.025 <0.010
Selenium Se mg/L 0.1 <0.001
Silver Ag mg/L 0.0001 <0.0001
Thallium Tl mg/L 0.0003 <0.00005
Uranium U mg/L 0.005 0.00085
Vanadium \Y mg/L 0.006 <0.005
Zinc Zn mg/L 0.02 <0.005
Total Dissolved Solids TDS mg/L - 782
Hardness (as Calcium Carbonate) mg/L - 623
% Difference / lon Balanace - 1.34
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Dewatering Assessment Information
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Radial Flow Plane Flow
n . Initial Depth of Depth of q
. Effecitve Hvdra".".c Hydrau.".c Water (stat’i’c head) 2 Watepr inthe 2 200 Radius of Discharge Into | Plane Discharge .Tmal Total Discharge Total Discharge x 3
Length (m) Width (m) 4 Conductivity [ Conductivity . ) H o h H*-h' 2 Ro/r 3, 3 4, 3 Discharge Safety Factor
Type D Radius’ (m) (m/s) (m/day) prior to dewatering well while Influence® (m) Ends * (m”/day) (m°/day) (m*/day) (L/day) (L/day)
(m) pumping (m)
a b re k k H h Ro Q Q Q Q Q
Sanitary Northwest Condo Road 170 3 55 7.40E-04 6.39E+01 5.0 25 0.0 0.0 25 463 8.4 0.0 587 587 586,710 1,760,130
Sanitary Southwest Condo Road 130 3 42 7.40E-04 6.39E+01 2.0 4 0.0 0.0 4 206 4.9 0.0 162 162 161,730 485,190
Sanitary Noth / South Connections 70 3 23 7.40E-04 6.39E+01 3.5 12 0.0 0.0 12 309 13.3 0.0 177 177 177,500 532,500
Sanitary Main Entrance Road 76 3 25 7.40E-04 6.39E+01 4.0 16 0.0 0.0 16 352 14.0 0.0 221 221 221,120 663,360
Storm Pond Dry Cell 75 30 33 7.40E-06 6.39E-01 1.0 1 0.0 0.0 1 42 1.2 9.2 0.0 9.2 9,000 27,000
Total 9.2 1,147 1,156 1,156,060 3,468,180
Notes

! r, =(a+b) /1 - assuming a/b >1.5, (Driscoll, 1986)
2 Ro=r, +3000 * (H-h)* Vk - Sichardts Formula, (Cashman and Preene, 2001)

Q

> Q=[(n* K)*(H?-h? )]/ [In(R ,/r)] (Powers et al., 2007)
* Q=2*a*k*(H*-h’ )/(2R )] (Powers et al., 2007)

* servicing lengths and depths based on Tatham 2022 SS-01
**For trench dewatering, only plane discharge is counted since the trench is only 2m wide so in most cases a>>b. Radial flow for the buildings and the stormtech chamber was determined since they are more proportional
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