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Introduction

The Fruitland-Winona Seccndary Plan area is characterized by a
relatively flat topography which requires specific grading and detailed

-servicing provisions to adequately service the future development area

so development proceeds In a coordinated and comprehensive
manner. The purpose of this study is to develop a Block Servicing
Strategy (BSS) for areas identified in the Fruitland-Wincna Secondary
Plan - Block Servicing Strategy Area Delineation is shown in
Appendix A. :

The Fruitland-Winona Block Servicing Strategy shall be carried out in
accordance with the Fruitland-Winona Secondary Plan policies in
Section 13.2.19. Review Section 13.2,19 of the Fruitland-Winona
Secondary Plan when developing work plan. This Terms of Reference

orovides an overview of the requirements of the Block Servicing

Strategy.

There are three (3) blocks included In the Fruitland-Winona Secondary
Plan which require a Block Servicing Strategy:

Block 1: Generally located by Barton Street to the north, Highway 8
to the south, Fruitland Road to the west and east of Jones Road to
Stoney Creek numbered watercourse 6.

Block 2: Generally located by Barton Street to the north, Highway 8
to the south, watercourse 6 at the west, and Glover Road to the east.

Block 3: Generally located north of Barton Street, Highway 8 to the
south, McNeilly Road at the west and east of Lewis Road.

“The Fruitland-Winona Subwatershed Studies shall form the basis of all
Block Servicing Strategies. It shall conform to the vision, objectives
and policies of the approved Fruitland-Winona Secondary Plan and
shall identify the land use designations, densities and natural heritage
features, including Vegetation Protection Zones and Restoration Areas,
in accordance with the Secondary Plan. Where it can be achieved, the
Block Servicing Strategy shall comply with the Fruitland-Winona
Secondary Plan Urban Design Guidelines.

The Block Servicing Strategy shall have regard for existing
development in accordance with the Fruitland-Winona Secondary Plan
by reflecting the general scale and character of the established

development pattern in the surrounding area by taking into
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consideration lot frontages and areas, building height, coverage, mass,
sethacks, privacy and overview. All development within the lands
identifled as the ™“Servicing Strategies Area” as identified in the
Frultland-Winona Secondary Plan - Block Servicing Strategy Area
Delineation shall conform to the Block Servicing Strategies.

The Block Servicing Strategy will be used in assessing priorities among
proposals for development, The preliminary grading plan, layout of
local roads, sanitary sewers, storm sewers and stormwater
management facilities, watermains shall be definad, together with the
phasing of servicing proposed to ensure development is achieved in an
efficlent and systematic manner within each block area.

The Block Serwcmg Strategy shall follow the Mumc:pal Class
" Environmental Assessment Planning process for Phases 1 and
2. A public consultation plan shall be developed including the number
of meetings to be held with the public and stakeholders.

Key Tasks & Deliverables

This study is intended to outline the concepts for the servicing of the
Fruitland-Winona Jands l|ocated south of Barton Street, east of
Fruitland Road, west of Fifty Road, and north of Highway No. 8,

The Block Servicing Strategy shall include an integration of a
Functional Stormwater Management and Environmental Management
Plan, and a Functional Servicing Plan forming one comprehensive
document, The Environmental Management Plan shail build on the
findings of the final sub-watershed study for SCUBE watercourses.

The Block Servicing Strategy shall include the following tasks:
1. Functional Stormwater Management and Environmental

Management Plan; and a
2. Functional Servicing Plan

1. Functional Stormwater Managément and Environmental:

Management Plan

The Functional Stormwater Management and Environmental
Management Plan is intended to build upon the baseline information
contained in the subwatershed study and shall be implemented in
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support of the secondary plan. This study shall address any gaps
identified in the subwatershed plan related to servicing, stormwater
management and natural heritage featuress (meander belt
assessment), The level of study would focus on integrating servicing
and stormwater management to .a greater level of detail than is
normally achieved through the subwatershed study,

Stormwater management facilities shall comply with the City’s Criteria
and Guidelines for Stormwater Infrastructure Design and Policles, the
Fruitland-Winona Sub-watershed Studies and the Block Servicing
Strategy. In addition, stormwater management facilities:
« shall be located and designed to maintain ecological functions of
the Natural Heritage features;
» shall be located adjacent to the Barton Street Pedestrian
Promenade and other Open Space Designations where possible;
» shall be designed along the Barton Street Pedestrian Promenade;
and, \
e shall be designed to provide visual attraction and passive
recreation where possible. '

The principle objectives and tasks required for a Functional
Stormwater Management and Envirchmental Management Plan include
but not limited to: -

a. Review final sub-watershed study for SCUBE watercourses. Re-
running of the models from the sub-watershed study using the
proposed level of impervious coverage and stormwater controls
to confirm the existing targets are sufficiently robust to control
the increased impervious arrears without causing an increase in
downstream flooding and erosion and water quality compllance
in accordance with MOE guidelines.

b. Establish basic sub-watershed conditions (peak ﬂows, runoff
volumes, and erosion threshold assessment}

¢. Determine the preliminary design of the stormwater
management systems including the stormwater management

- design at each location. '

d. Functional stormwater management pond design (approximate
size and configuration)

g. Capacity assessment of the recelvmg system for the proposed
storm outlet

f. Identify drainage constraints relating to existing and post-
development flows -

g. Screen wvarious stormwater management strategies and
techniques and evaluate a reasonable range of alternatives.
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h. Recommend stormwater management solutions based on sound
evaluations of the natural, social and economlc environments of

. various feasible alternatives,

i. Prepare general drainage plans, outiining both the major and

- minor systems along with detailed flow limits at critical points.

j. Identify  opportunities to Integrate passive recreation
opportunities with stormwater management strategy.

k. Identify opportunities for Phasing of construction of stormwater
facilities.

I, Functional design of proposed realignment of watercourses.

The Functional Stormwater Management and Environmental
Management Plan shall have regard to ecological, hydroiogical, air
drainage and road geometry assessments.

Ecological Assessment
The components of the ecological studies shall include:
a.Meander Belt Width Assessments for all watercourses;
b.The identification and consideration of all areas regulated by the
Conservation ~ Authority’s  Development, Interference  with
Wetlands; Alterations to Shorelines and Watercourses Regu!atlon
or its successor; and,
¢.Scoped EIS including evaluation of naturat areas (Core Areas).
d.Topographic survey of the lands including the staked I1m|t of
wetlands and top of bank of watercourses.
e.Determination of top of stable slope of watercourses
f. Determine limits of buffers to watercourses and wetlands based
on HCA/City criteria
g.Hydraulic study of watercourses and determination/verification of
flood plain limits,
h.Geotechnical assessment to determine stable slope of the
watercourse. '

Hydrologlcal Assessment

The stormwater management ﬂndmg/recommendatlons from the
SCUBE sub-watershed study shall be reviewed and incorporated in the
Block Servicing Strategy. In addition, the hydrological investigation
shall include: : '

. Water balance study.
Groundwater levels and flow path.

- Significant recharge and discharge zones.
An assessment of the impacts of development on the functions
of b & ¢ above. ‘

a0 g
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e,

The foundation drain flow rate based on groundwater and severe
wet weather conditions.
Recommendation for an appropriate sump pump design.

. A contingency plan to ensure that an appropﬂate mitigation

strategy can be implemented where:

« An aquifer is breached during construction;

» Groundwater is encountered during construction;

+ Continuous running of sump pump occurs; and,

« Negative impacts occur on the water supply and sewage
disposal system or any surface and groundwater related
infrastructure.

Air Drainage Analysis
The Air Drainage Analysis Brief shall include:

a,

A review of the existing conditions, including air photos,
topography, thermal conditions, climate and air movement down
the Niagara Escarpment and towards Lake Ontario, to evaluate
the effects of the proposed Secondary Plan land use on the
existing microclimate and airflow; and,

Where appropriate, propose a road layout and development
patterns that maximize air drainage in a north/south alignment
to minimize potential negative impacts on the tender fruit area
to the south, ‘

Road Geometry

The

Block Servicing Strategy shall Include the development of a

transportation netwaork for tocal roads in consideration of the existing
and proposed collector roadways identified in the Secondary Flan.

The following shall apply to new road crossings:
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Where possible, -road crossings shall avoid significant and/or
sensitive natural features;

Where it is not possible for road crossmgs to avoid significant

and/or sensitive natural features, road crossings may be located
in previously disturbed watercourse reaches or in locations where
the disturbance or removal of riparian vegetation can be
minimized. All watercourses will need to recognize inputs from
meander belt analyses, flood plain analyses and fisheries at a
minimum;

New roadway culverts and brldges shall bhave sufficient
conveyance capacity to pass 100 year event to avoid adverse
backwater effects. In addition, under Hurricane Hazel event the
maximum flooding depth on road shall be in accordance with
MNR's technical guidelines;




« Where new roadway culverts and bridges cannot meet the
requirements set out above, Regulatory flooding depths on
roadways shall be based on the standards within the Ontaric
Ministry of Natural Resources Natural Hazards Techmcal Guides,
latest version or its successor guideline; and,

o If a minor realignment of tha stream channel is necessary to
achieve the desired crossing configuration, the new channel
should be established using natural channel design principles.

2. Functional Servicing Plan

The Functional Servicing Plan is intended to identify the manner in
which water, sanitary and storm servicing Is to be provided for. The
plan generally Includes, but is not limited to

a. Defining the sanitary and storm drainage area boundaries and
confirming capacity of the outlets ‘

b, Finalizing the land-use plan through the establishment of local

and collector road locations

Functional design of all existing collector roadways within the

Block

Location and preliminary sizing of sanitary sewers

Location and preliminary sizing of storm sewers

Location and preliminary sizing of watermains

Preliminary grading plan based on the proposed road pattern

Location and functional design of stormwater management

facilities

Location and preliminary sizing of hydraulic structures (l.e.

Bridges and culverts)

Preliminary channel grading plans and supporting analyses

Watermain Analysis of Block Plan using City-wide WaterCad

Model.

l. Proposed phasing scheme

TOQ TR0 o 0

R

‘Notes:

The findings and solutions identified in the individual drainage and
flooding assessments shall be integrated into the Block Servicing
Strategies and subsequent Draft Plan of Subdivision.

Block 1 g
« Include functional design for Jones Road
o Determine the floodplains for:
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» Along Watercourse 5.0, immediately downstream of
Fruitiand Road (between sactions 2221 and 2150);
and

» Along Watercourse 5.0, halfway between Highway
No. 8 and Barton Street (between sections 1693.967

, and 1537.457)

» Through the Schedule C Class Environmental Assessment process,
determine the alignment for the north/south (new Fruitland Road)
road between highway No. 8 and Barton Street,

e Local flooding issue remediation required:

» Local flooding at 688 Barton Street (private property
drainage issue),

= Local flooding at' 728 Barton Street (private property
drainage).

« Specific natural heritage requirements for the Block Servicing
Strategy:

= Ecological Land Classification and Vegetation Surveys

e Update SCUBE West Subwatershed Study
Phase 1 & 2.

» Fisheries and Watercourse Assessments on
Watercourses 5, 6 & 7

¢ Re- ahgnment of watercourse 5 may require
additional studies.

= Re-alignment and re-construction of Watercourse 5.0
upstream of Barton Street would Identify design
measures to avoid/mitigate the potential negative
effects of the proposed stream relocation on existing
natural heritage features and functions;
avoid/mitigate the potential negative impacts to

- wetlands 1 and 4,

= Define limits of natural heritage feature boundaries.

= Review the widths of the preliminary vegetation
protection zone (VPZ) that have been established
within the Subwatershed Study.

» Dralnage and infrastructure improvement works:

« Identification of design measures  to
avoid/mitigate the potential negative effects of
the proposed channel improvements on
existing natural heritage features " and
functions.

Block 2

+ Include functional design for Glover Road

» Determine the floodplains along Watercourse 6.0, downstream of
Highway No. 8 (between sections 2232.182 and 1785.033).
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» Local flooding issue remediation required:

‘ = |ocal flooding at 808 Barton Street.

s Specific natural heritage requirements for the Block Serwcmg

Strategy: ,

» Ecological Land Classification and Vegetation Surveys

« Update SCUBE West Subwatershed Study
Phase 1 & 2. '

» Define limits of natural heritage feature boundaries.

* Review the widths of the preliminary vegetation
protection zone (VPZ) that have been established
within the Subwatershed Study.

» Drainage and infrastructure improvement works:

¢ Identification of design measures to
avoid/mitigate the potential negative effects of
the proposed channel Improvements on

. existing natural heritage features and
functions.

Block 3

« Include functional design of McNellly Road and Lewis Road

» Local flooding issue remediation required: ,
» Local flooding at 1028 Barton Street (groundwater

Issue).
» Specific natural heritage requirements for the Block Servicing
Strategy:

»  Ecological Land Classification and Vegetation Surveys

» Update SCUBE East Subwatershed Study Phase
1& 2. :

» Define limits of natural heritage feature boundaries.

» Review the widths of the preliminary vegetation
protection zone (VPZ) that have been established
within the Subwatershed Study. :

» Drainage and infrastructure improvement works:

o Identification of design measures to
avoid/mitigate the potential negative effects of
the proposed channel improvements on
existing natural heritage features and
functions.
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Appendices

Appendix A Fruitland-Winona Secondary Plan - Block
Servicing Strategy Area Delineation
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APPENDIX A-2
Figure 2-1 / Map B.7.4-4 Block Servicing Strategy Area
Delineation
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Block 2 Servicing Strategy for the Fruitland — Winona Secondary Plan Lands Final Report
City of Hamilton July 31, 2018

Figure 2.1 — Fruitland—
Winona Secondary Plan —
Block Servicing Plan Areas

Figure 2-1 —Fruitland-Winona Secondary Plan — Block Servicing Plan Areas

Ref: 65736 11



APPENDIX A-3
Glen Schnarr BSS#3 — Concept Plan
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APPENDIX A-4
SCUBESS Figure 1.1 — Limits and Bounding Streets Parcels
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APPENDIX A-5
HCA Regulated Features Identification Map
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APPENDIX A-6
SCUBESS — Table 5.2 — Conceptual SWM Pond Characteristics
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Conceptual Stormwater Management Pond Characteris
SCUBE Subwatershed - East and West

| Extended Detention for Flood (Quantity) Ctonrol
Lo L AR
Extended Detention for Erosion Control
Water Quality Conirol (Level ) Erosion Control 2-Year Control 100-Y ear Control
Estimated [Perament Pool Storage for| Extended Detention for Total Storage Conceptual Pond
Pond # or | DPrainage Area Assumed % uality Water Quality Release Rate storage Volume Release Rate Storage Volume Release Rate Storage Volume Volume * Footprint Area **| pond £ or
Catchment {ha) Landuse Impervious (m') (m"/ha) I (m'/s) (L/s/ha) (m') (m'/ha) (m'fs) I {L/s/ha (') i (m'/s) (L/s/ha) 3 rm"] (ha) Catchment

SCURBE East

12-1 11.8 employment BO% 105 1,239 40 472 0.013 1.1 2,401 203 0.087 74 3,430 291 0.333 283 7.730 655 969 1.2 12-1
2-2 14.5 wllmnmm RO 105 1,523 40 5K 0.016 1.1 2,947 203 0.107 T4 4210 200 0410 28.3 9490 6354 11.013 14 12-2
9-1 14.7 residential S0% 65 56 40 SE8 1.544 0.6 9.1
9-2 4.0 residential 0% 63 3510 40 2,160 0.035 0.6 7.952 147 0.231 4.3 11,360 210 0.942 174 30.550 566 34.060 2.8 9-2
9-3 23.1 residential S0% 65 1,502 40 924 0.015 .6 3.409 148 0.099 4.3 4870 211 0.403 17.4 13,080 567 14.502 1.6 9-3
9-4 16.2 employment B0% 105 701 40 648 0.023 1.4 3.171 196 0.151 9.3 4.530 280 0.582 35.9 9.980 616 11.681 1.4 9-4
9-3 248 employment B0 105 2.604 40 902 3,596 0.9 0.5
10-1 16.4 employment RO 105 1,722 40 656 0.208 12.7 3,580 218 0.798 48.7 8,040 490 9,762 1.2 10-1
10-2 0.6 L'I||]1||r\'l1|c nt RO 105 1 .08 40 384 0.128 13.3 2,050 214 (L4590 S51.1 4.600 479 5608 0.9 10-2
10-3 9.3 cmployment RO 105 977 40 372 0.127 13.7 1,940 209 0. 489 52.6 4,360 469 5,337 0.9 10-3
10.3 rmnllr\'mcnl B0 105 1,082 40 412 0.027 2.7 1,659 161 0. 152 2,370 230 0.707 68.6 4.8M) 475 5,972 1.0 7-2-1
4.8 employment 0% 7-2-2
4.3 cmployment R0 css tham minimum and other traditional source control methods may be necessary instead. Unit storage and release rates from SWM Pond catchment #7-2-1 would apply. 7-2-3
24 cmployment RO 24
SCUBE West
1 39.8 residential S 65 2,587 40 1.592 0.025 0.6 4,011 101 0. 166 4.2 144 1.143 28.7 16,830 423 1.9 1
2 24.5 residential 52% 65 1,593 40 Q80 0.024 1.0 2,625 107 0.159 6.5 153 0.997 40,7 11,180 456 A7 1.5 2
3 26.4 residential AR 65 1,716 40 1.056 0.026 1.0 2,611 o9 0.171 6.5 141 1.071 416 11,500} 436 13,216 1.5 3
4 26.5 residential 52% 65 40 1,060 0.037 1.4 2,810 106 0.248 9.4 151 1.477 55.7 11.850 447 13.573 1.6 4
5 21.1 residential S0 63 40 844 0.013 0.6 2,198 104 0.084 4.0 149 0,564 267 9.330 442 10,702 1.3 5

chudes parmanant pocl starage

i aiess will degensd on physic & For conceptusl pUTposes. the pond Teolpent sreas wers sstimated Sssuming & 3.1 lngth 1o width Sowpath, max. waler deapth of 2.5m for food contrel ponds, 1

Sen ot ponds whih water quality control only, nd inchsted allowances Tor sidesiopes, ol
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APPENDIX A-7
SCUBESS - Figure 3.1 — Existing Drainage Area Plan
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APPENDIX A-8
SCUBESS — Comparison of Flood Flow Estimates - Table 5.2
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SCUBE East Subwatershed Study

The City of Hamilton

May 15, 2013

Table 5.2: Comparison of Flood Flow Estimates

Location Landuse Scenario | Drainage Area* | % Impervious
{ha)
Walcrcoursc o

Existing 1282 0.8 1.1 13 L6 19 22 10.1
Storm Outfall (9-1) Future uncontrolled 146.7 L0 14 L& 2.3 3.1 40 12.3
Existing 324 10% 1.2 1.8 24 i 4.1 3.1 20.2
N Railway inode 9-2) Future uncontrolled M09 3% L7 218 38 49 [ 8.4 20.8
Existing 16% 1.5 21 26 3.2 42 52 233
QEW inode 9-3) Future uncontrolled 37% 1.9 30 4.0 52 3.2 9.0 32.7
Exsting 16% L5 2.2 2.7 34 4.6 5.7 24.6
Lake Ontario (node 9-4) Future uncontrolled 389.7 3% 2.0 3.1 4.2 54 74 9.3 340
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APPENDIX B
GEOTECHNICAL AND HYDROGEOLOGICAL INVESTIGATIONS

B-1 Preliminary Geotechnical Investigation (AME, 2009)

B-2 Hydrogeological Investigations Fruitland-Winona BSS#3  (Landtek
Limited, February 2020)

B-3 Figure 1a — Excerpt from Toronto’s Wet Weather Flow Management
Guidelines
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APPENDIX B-1
Preliminary Geotechnical Investigation (AME, 2009)
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PRELIMINARY GEOTECHNICAL INVESTIGATION
BARTON STREET PROPERTIES
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INTRODUCTION

On behalf of 1312773 Ontario Inc. AME - Materials Engineering has been
authorized to conduct a preliminary geotechnical investigation of the Barton Street
Properties located on the southeast corner of Barton Street and McNeilly Road, in
the City of Hamilton ( Stoney Creek ), Ontario. A Site Location Plan is provided as
Drawing No. 1A — Appendix 1.

It is our understanding that the proposed site development plan comprises
residential lots with local roads.

The purpose of this investigation was to characterize the underlying soil and
groundwater conditions, to determine the relevant geotechnical properties of
encountered soils for the design and construction of the project and to provide
recommendations on the geotechnical aspects of the construction of municipal
services, roads and houses. '

SITE DESCRIPTION

The proposed residential development site, Barton Street Properties located on the
southeast corner of Barton Street and McNeilly Road, in the Community of Stoney
Creek, City of Hamilton, Ontario. The site is irregular in shape and is currently used
for agriculture purposes. The Site consists of three (3) parcels of lands and each
parcel is approximately rectangular in shape. The total area of all the three parcels
-is approximately 21 hectares (52 acres).

The Site is bounded by Barton Street to the north, McNeilly Road to the west, and
scattered residential dwellings and vacant lands to the south and east. Developed
residential lands are located west of McNeilly Road.

The existing Site terrain is generally flat to gently rolling. The existing ground
surface slopes very gently from the south to the north. At the time of our visit the
Site was covered a thin blanket of snow. Scattered weed and tree lines were also
visible in the properties.

The Site is located within a lowland bordering Lake Ontario, in the physiographic
region of Southern Ontario known as the Iroquois Plain. The Site soils (Halton Till)
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have largely been developed upon red clay derived from the underlying Queenston
Formation. The Queenston Formation is dominantly red, hematitic, fissile and
micaceous, calcareous shale. Reduction zones have a green colouration occur
parallel and discordant to bedding. Thin layers of hard siltstone, sandstone,
mudstone and limy bands often exist locally in the shale

FIELD WORK

The fieldwork for this project was performed on December 17, 2009, and consisted
of twelve (12) exploratory boreholes. The boreholes were drilled to approximate
depths of 3.9 to 6.6 m below existing grade. The borehole locations are shown on
the Borehole Location Plan, Drawing No. 1B - Appendix 1. The ground surface
elevations of borehole locations were inferred from the topographic plan supplied by
the client (Drawing No. 30435 by A.T. McLaren Limited).

The boreholes were advanced to the sampling depths by means of continuous flight
solid stem augers. Standard Penetration Tests (SPT’s) were carried out at frequent
intervals of depth. Representative samples of the Site soils were obtained using
the SPT split barrel samplers. The results of SPT’s in terms of ‘N’-values have
been used to infer the consistency of cohesive soils and relative density of non-
cohesive soils in this report.

All soil samples were examined in the field and carefully preserved for further
examination in the laboratory. Groundwater level observations were made in all
boreholes during and upon completion of drilling operations. In addition, three (3)
piezometers were installed in Borehole Nos. 1, 4 and 9 for subsequent water level
monitoring. Examination of the soil samples obtained in the boreholes by visual and
olfactory methods did not detect contamination of the site soils at the locations
investigated.

The fieldwork was performed under the full-time supervision of experienced
geotechnical personnel from AME.
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LABORATORY TESTS

The soil samples recovered by the split barrel sampler were sealed in air tight
plastic bags, labeled and transported to AME’s geotechnical laboratory for detailed
examination and testing. The soil samples were visually examined in the laboratory
for the final classification of soil types. The moisture content of all soil samples
obtained in the boreholes was determined by oven drying in the laboratory.

The natural moisture content data, soil description and Standard Penetration Test
N-values are presented on the Borehole Logs, Figure Nos. 2-1 through 2-12 —
Appendix 2. One soil sample (BH3 / SS3) was subjected to hydrometer grain size
analysis and one bulk soil sample was submitted for Standard Proctor testing in the
laboratory. The laboratory test results are presented in Appendix 3 as Figures 3-1
and 3-2, and are discussed in the following sections.

One selected soil sample (BH8 / SS4) was submitted for pH, Sulphide, Redox
Potential and Resistivity tests in order to identify potential corrosion problems with
regard to underground utilities. One selected soil sample (BH2 / SS2) was
submitted for the determination of selected general and inorganic parameters for
comparison to the “Soil,” Ground Water and Sediment Standards for Use Under Part
XV.1 of the Environmental Protection Act of Ontario”, March 2004. The test results
are discussed in the ensuing sections of this report. Certificate of Analyses provided
by the analytical chemistry testing laboratory are contained in Appendix 3 as
Enclosure Nos. 3-3 and 3-4.

SUBSOIL & GROUNDWATER CONDITIONS

Subsurface conditions, encountered at the borehole locations, are shown on
Borehole Logs, Figure Nos. 2-1 to 2-12 — Appendix 2, and a brief description of the
subsoil units are given in the following subsections. The boreholes were advanced
to depths ranging from approximately 3.9 m to 6.6 m below existing grade.

It should be noted that the boundaries of soil types indicated on the borehole logs
are inferred from non-continuous soil sampling and observations made during
drilling. These boundaries are intended to reflect transition zones for the purpose of
geotechnical design, and therefore, should not be construed as the exact plane of
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geological change.

The subsurface stratigraphy as revealed in the boreholes generally comprises
surficial topsoil underlain by earth fill / disturbed native soil and which in turn is
underlain by native glacial till and / or bedrock. A brief description of these materials
is presented below.

5.1 TOPSOIL

Topsoil was encountered at the ground surface in all of the boreholes except
Boreholes 10 and 12. The thickness of the topsoil at the borehole locations ranged
from 50 mm and 300 mm, and averaged 115 mm.

It should be noted that the topsoil measurements were carried out at the borehole
locations only and may vary between boreholes. Therefore, thicker topsoil than that
found in the boreholes may occur in places. This renders it difficult to estimate the
quantity of topsoil to be stripped. In order to prevent over-stripping, diligent control
of the stripping operation will be required. A more detailed analysis (involving test
pits) should be carried out to more accurately quantify the amount of topsoil to be
removed for construction.

5.2 EARTH FILL / DISTURBED NATIVE SOILS

Earth fill or disturbed native soil was encountered either just below the topsoil or at
the ground surface in the case of Borehole 10 and 12. The earth fill / disturbed
native soils consists of brown sandy silt to clayey silt with trace gravel. The sandy
silty to clayey silt was noted to be disturbed / weathered, likely due to previous
crop cultivation and / or repeated seasonal freeze-thaw cycles. The composition of
the soil is similar to that of the underlying undisturbed glacial till but contains traces
of organic inclusions (rootlets) and possibly intermixed topsoil. In some of the
boreholes, the earth fill / disturbed native soil had pockets of black sand.

The earth fill / disturbed native soil extended depths ranging from 0.3 to 0.8 m
below existing grade. The thickness of the layer varied from 0.2 m to 0.6 m, with an
average thickness of approximately 0.4 m.
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Standard Penetration Resistance in the earth fill / disturbed native soils had ‘N’-
values ranging from 2 to 9 blows per 300 mm, indicating a material of soft to stiff
consistency. The sandy silt to clayey silt is moist to wet, with moisture contents
determined on the soil samples ranging from 18% to 34%.

5.3 GLACIAL TILL

Underlying the earth fill / disturbed native soil, each of the borehole encountered
glacial till which extended to the vertical limit of investigation. The glacial till
consists predominantly of a clayey silt matrix with embedded sand, gravel and
occasional thin lenses of sandy silt. Cobbles and boulders are probably present
but would not be representatively sampled with the equipment used in this
investigation. The glacial till contains weathered shale fragments which became
more numerous with increasing depth. The glacial till was moist and generally
brown to grey changing to red at greater depth.

Standard Penetration Resistance in the cohesive clayey silt till had ‘N’-values
ranging 15 to greater than 50 blows per 300 mm, indicating a stiff to hard
consistency (compact to very dense if cohesionless sandy silt). The moisture
content of samples of the glacial till ranged from 4% to 21%, and averaged 12%.

A hydrometer grain size analysis was carried out on a representative sample of the
clayey silt till obtained in Borehole 3 below a depth of 1.5 m (Sample SS3) and the
grain size distribution curve determined is presented on Figure No. 3-1 — Appendix
3. ‘

In order to assess the compaction characteristics of the glacial till, a Standard
Proctor test was performed on a bulk sample of material which determined a
maximum dry density of 1910 kg / m® at an optimum moisture content of 14.1%.
The Standard Proctor curve for the sample tested in presented on Figure No. 3-2 —
Appendix 3. |

All of the boreholes were either terminated in the glacial till or upon reaching
practical auger refusal in probable bedrock.
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GROUNDWATER CONDITIONS

Groundwater observations were made both during and upon completion of drilling
of boreholes, and subsequently in the standpipe piezometers installed in Boreholes
1, 4 and 9. Groundwater observations made on December 17, 2009 and water
level measurements made in the standpipe piezometers are summarized in Table |

below.

Table 1 - Summary of Groundwater Observations

Borehole No. December 17, 2009* December 18, 2009 December 22, 2009
BH 1 Dryto 4.45m Dryto 4.45m 1.60m
BH 2 Dry to 4.17 m N/A N/A
BH3 Dryto 4.24 m N/A N/A
BH 4 0.10m 0.10m 0.50 m
BH5 Dryto 6.15m N/A N/A
BH 6 Dryt0 5.03 m N/A N/A
BH7 Dryto 3.84 m N/A N/A
BH 8 Dryto 4.60 m N/A N/A
BH9 Dry t0 5.03m Dryt05.08m Dryt0 5.03m
BH 10 440m N/A N/A

BH 11 Dryt05.03 m N/A N/A
BH 12 Dry to 6.55 m N/A N/A

Groundwater observations were made both during and upon completion of drilling

of boreholes, and subsequently in the standpipe piezometers installed in Boreholes

1, 4 and 9. In general the fine-grained glacial till deposits beneath this Site have

low permeability and preclude the free flow of groundwater. Glacial till deposits

typically contain preferentially permeable cohesionless sand lenses which can be

in a wet state and contain stored water. It is likely that a sand lens was penetrated
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in Borehole 4 which contained sufficient water to fill the boring.

Complete characterization of the groundwater regime beneath the Site would
require monitoring over a period of several months because of the fine grained
nature of the glacial till soils and their low hydraulic conductivity. It should be noted
that groundwater levels are subject to seasonal fluctuations.

DISCUSSION AND RECOMMENDATIONS

The following discussion and recommendations are based on the factual data
obtained from this investigation and are intended for use by the client’s design
engineers only.

Contractors bidding on this project or conducting work associated with this project
should make their own interpretation of the factual data and / or carry out their own
investigations.

This investigation has revealed that the site is covered by a surface layer of topsoil
which is underlain by a layer of earth fill / disturbed native soil, which in turn is
underlain by a thick stratum of glacial till. On the basis of our fieldwork, laboratory
tests and other pertinent information supplied by the client, the following comments
and recommendations are made.

7.1 PAVEMENT DESIGN

Based on the existing topography of the subject site, assumed proposed grades
and the data collected during the field investigation, it is anticipated that the sub-
grade material for the subdivision roads will generally comprise clayey silt till or
similar compacted fill. Given the frost susceptibility and drainage characteristics of
the subgrade soils, and the City of Hamilton’s minimum requirements for rural
residential roads, the following pavement structure designs are recommended:

AME 5(T3EST
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Pavement Structure Layer Compaction Minimum Component Thickness
Requirements
Rural Rural Minor
Local Road Collector Road
Surface Course HM-3 Asphaltic Concrete OPSS 310 40 mm 50 mm
Binder Course HL-8 Asphaltic Concrete OPSS 310 50 mm 90 mm
Granular Base: Granular A (OPSS 1010) 100% SPMDD* 150 mm 150 mm
Granular Subbase: Granular B (OPSS 1010) | 100% SPMDD* 350 mm 400 mm

*Denotes Standard Proctor Maximum Dry Density, ASTM-D698

The granular pavement structure materials should be placed in lifts that are 150
mm thick or less and be compacted to a minimum of 100% and 98% for granular
base and subbase, respectively. Asphaltic concrete materials should be rolled and
compacted as per OPSS 310. The granular and asphaltic concrete pavement
materials and their placement should conform to OPSS 310, 501, 1010 and 150,
and the pertinent Municipality specifications. Further, it is recommended that the
Municipality’s specifications should be referred to for use of higher grades of
asphalt cement for asphaltic concrete where applicable, particularly in the areas of
expected heavy truck traffic.

The above pavement structure designs meet the minimum requirements for The
City of Hamilton. [f alternative pavement designs are desired, AME should be
contacted and approval obtained from the City of Hamilton. Other road types,
parking lots, etc. should be constructed in accordance with The City of Hamilton’s
standards.

The subgrade must be compacted to 98% of SPMDD for at least the upper 1000
mm and 95% of SPMDD below this level.

The long-term performance of the proposed pavement structure is highly
dependent upon the subgrade support conditions. Stringent construction control
- procedures should be maintained to ensure that uniform subgrade moisture and
density conditions are achieved. In addition, the need for adequate drainage
cannot be over-emphasized. The finished pavement surface and underlying
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subgrade should be free of depressions and should be crowned and sloped (at a
crossfall of 3% for both the pavement surface and the subgrade) to provide
effective drainage. Surface water should not be allowed to pond adjacent to the
outside edges of pavement areas. Sub-drains or drainage ditches must be
provided to facilitate effective and assured drainage of the pavement structures
as required to intercept excess subsurface moisture and minimize subgrade
softening. The invert of sub-drains and ditches should maintained at least 0.3 m
and 0.5 m below subgrade level, respectively

Additional comments on the construction of pavement areas are as follows;

* As part of the subgrade preparation, proposed pavement areas should be
stripped of topsoil, unsuitable fill and other obvious objectionable material.
Fill required to raise the grades to design elevations should be free of
organic material and at a moisture content which will permit compaction to
the specified densities. The subgrade should be properly shaped, crowned,
and then proof-rolled. Soft or spongy subgrade areas should be sub-
excavated and properly replaced with suitable approved backfill compacted
to 98% SPMDD.

» The most severe loading conditions on pavement areas and the subgrade
may occur during construction during wet and un-drained conditions.
Consequently, special provisions such as restricted lanes, half-loads during
paving etc., may be required, especially if construction is carried out during
unfavorable weather.

» For fine-grained soils, as encountered at the site, the degree of compaction
specification alone cannot ensure distress free subgrade. Proof-rolling must
be carried out and witnessed by AME personnel for final recommendations
of sub-base thicknesses.

7.2 EXCAVATION AND GROUNDWATER CONTROL

Based on the field results, temporary shallow excavations for sewers, trenches,
basements and utilities are not expected to pose any difficulty. Excavation of the
soils and completely weathered shale bedrock at this site can be carried out with
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heavy hydraulic backhoes. It is likely that heavy backhoes with ripping teeth can
also excavate the upper bedrock zones that are moderately to highly weathered.
However, provision must be made to use hydraulic rock breakers or other suitable
percussion equipment to break up the sound, unweathered shale bedrock and
hard interbeds where necessary. It should be noted that the contact between the
weathered bedrock and sound bedrock is not well defined and Contractors must
make their own assessment of the degree of difficulty in excavating these
materials. The ability to excavate the bedrock without blasting depends on the
type of equipment and excavation methods used. Therefore, contractors
undertaking the project should carry out their own test pits to determine their ability
to excavate bedrock without blasting.

All excavations must be carried out in accordance with Occupational Health and
Safety Act (OHSA). With respect to OHSA, the undisturbed, native very stiff/dense
glacial till are classified as Type 2 soils and the undisturbed, native hard/very
dense glacial till are classified as Type 1 soils. Any previously excavated soil
(earth fill) and undisturbed, native stiff soils are classified as Type 3 soils.

Temporary excavation side-slopes in Type 3 soil should not exceed 1.0 horizontal
to 1.0 vertical. Excavations in Type 1 and Type 2 soils may be cut with vertical
side-walls within the lower 1.2 m height of excavation and 1.0 horizontal to 1.0
vertical above this height.

For excavations through multiple soil types, the side slope geometry is governed
by the soil with the highest number designation. Locally, where very loose or soft
soil is encountered at shallow depths or within zones of persistent seepage, it will
be necessary to flatten the side slopes as necessary to achieve stable conditions.
Excavation side-slopes should not be unduly left exposed to inclement weather.

Where workers must enter excavations extending deeper than 1.2 m below grade,
the excavation side-walls must be suitably sloped and / or braced in accordance
with the Occupational Health and Safety Act and Regulation for Construction
Projects.

The borings suggest that for the anticipated excavation depths there will be no
significant ground water seepage into excavations. Only limited seepage is
anticipated within the undisturbed, native glacial till soils. It is anticipated that
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adequate control of any ground water seepage can likely be achieved by pumping
from properly filtered sumps in the base of the excavation. Surface water should be
directed away from the open excavations.

It should be noted that the till is non-sorted sediment and therefore may contain
boulders. Provisions must be made in the excavation contract for the removal of
possible boulders.

7.3 BEDDING FOR SEWERS AND WATERMAINS

Suitably prepared engineered fill, undisturbed, native stiff to hard / compact to very
dense soils and bedrock at the site and will provide adequate support for
watermains, sewer pipes, manholes, catchbasins and other related structures.
Based on the anticipated site grades, the sewer pipes and watermains will likely be
supported on the very stiff to hard clayey silt till or very dense sandy silt till or
bedrock.

The type of bedding depends mainly on the quality of the subgrade immediately
below the invert levels and particularly on the shear strength of the subgrade.

Normal Class ‘B’ bedding is recommended for the underground utilities. Granular
‘A’ or 19 mm Crusher Run Limestone can be used as bedding material. The
bedding material should be compacted to 95% Standard Proctor Maximum Dry
Density. Bedding details should follow the applicable governing design detail (i.e.
City of Hamilton, OPSD). Trenches dug for these purposes should not be unduly
left exposed to inclement weather. Lateral pipe to bedrock clearances (particularly
for deep sanitary sewer construction) should be strictly adhered to and / or
compressible materials provided where necessary in trenches that are excavated
in the shale in order to avoid potential problems due to swelling of the shale
bedrock.

Pipe bedding and backfill for flexible pipes should be undertaken in accordance

with OPSD 802.010, 802.013, 802.014, 802.020, 802.023 and 802.024. Pipe

embedment and cover for rigid pipes should be undertaken in accordance with

OPSD 802.030, 802.031, 802.032, 802.033, 802.034, 802.050, 802.051, 802.052,
* 802.053 and 802.054. |
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If unsuitable bedding conditions occur, careful preparation and strengthening of the
trench bases prior to sewer installation will be required. The subgrade may be
strengthened by placing a thick mat consisting of 50 mm crusher-run limestone.
Field conditions will determine the depth of stone required. Geotextiles and/or
geogrids may be helpful and these options should be reviewed by AME on a case
by case basis.

Sand cover material should be placed as backfill to at least 300 mm above the top
of pipe. Placement of additional granular material (thickness dictated by the type
of compaction equipment) as required or use of smaller compaction equipment for
the first few lifts of native material above the pipe will probably be necessary to
prevent damage to the pipe during the trench backfill compaction.

7.4 REUSE OF EXCAVATED SOIL AND BEDROCK AS COMPACTED FILL

7.4.1 Topsoil / Unsuitable Fill Materials

Topsoil and / or unsuitable fill should not be left in place or utilized in any area
requiring structural integrity of founding material such as houses, roads, sidewalks,
structural berms, etc.

AME should be contacted to review all proposed topsoil and/or unsuitable fill usage
strategies.

7.4.2 Earth Fill / Disturbed Native Soils

As noted previously, the existing earth fill / disturbed native soils typically contain
trace amounts of organics and possibly included topsoil, and exhibit a high in-situ
moisture content. Consequently, these materials may not be favourable for re-use
as engineered fill or backfill in settlement sensitive areas, such as trench backfill
beneath floor slabs and pavement structures. Therefore, it is recommended that
the selection of and sorting of the existing earth fill / native disturbed soils be
supervised by the Geotechnical Engineer. Alternatively, these materials may be
placed in the rear of lots, landscaped areas and outside the building envelopes
building lots provided it is placed a minimum of 0.5 m above the footing elevation.
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7.4.3 Glacial Till

On-site excavated native glacial till materials are considered suitable for reuse as
backfill or engineered fill material, provided any topsoil, organic or otherwise
unsuitable materials are excluded from the backfill, the moisture content is
controlled within 2% of its optimum water content as determined by Standard
Proctor test, and the materials are effectively compacted with heavy vibratory pad-
type rollers. The compactors must be of sufficient size and energy to break down
the lumps of till material and to knead the soil into a homogeneous mass as water
and compactive effort is applied. If the equipment does not have sufficient energy
to break down the till lumps, there is a tendency to bridging and post construction
settlements. In situ testing may fail to identify this type of deficiency adequately
because the zones of influence of testing equipment is small enough that the
density of the till lumps can be erroneously measured instead of the fill mass
density.

Reference to the Standard Proctor test shows that the optimum moisture content of
the clayey silt till is approximately 14.1%. Measured in-situ moisture contents
within the clayey silt till ranged from approximately 4% to 21%, and averaged
approximately 12%, which is generally within 2% of the material’s optimum
moisture content. However, thorough vertical mixing of the excavated clayey silt till
will be required to provide a material that can be adequately compacted
throughout. During warm weather, drying of the glacial till may become acute;
therefore, the lift thickness for compaction and the moisture content of the soils
must be properly controlled during the backfilling. Provision for water application
must be made as necessary to achieve the specified backfill compaction density.

7.4.4 Shale

On-site excavated shale bedrock will require a higher degree of mechanical effort
to produce an acceptable material for re-use as backfill or engineered fill material.
The excavation of the shale bedrock will require heavy hydraulic backhoes and / or
bulldozers equipped with ripping teeth. Earth scrapers, if equipped with ripping
teeth, could be considered for excavating the weathered shale. Alternative
extraction methodologies, such as hydraulic rock breakers or blasting, should be
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considered if the shale becomes excessively hard or stronger interbeds are
encountered.

The moisture content of the shale is normally well below its optimum value. Both
the glacial till and shale bedrock tend to break-up into relatively large
clods/blocks/lumps when excavated. In order for pavement structures which are
constructed over service trenches backfilled with these materials to perform
satisfactorily, and to construct certifiable engineered fill pads, it is essential that the
materials are placed as a homogeneous amorphous mass with a minimum volume
of voids. To accomplish this, the construction operations must be carefully
controlled and the construction equipment employed be suitable for the type of
work in order that:

1. The excavated material is thoroughly mixed; and
2. Any structure (clods/blocks/lumps) exhibited by the excavated material is
destroyed and the glacial till / shale are thoroughly pulverized.

In this regard, construction procedures should be adopted during all phases of the
construction including excavation, stockpiling, placement and compaction to
maximize break-up and mixing of the excavated material. Excavated shale must
be broken down into fragments smaller than 150 mm maximum dimension. All
lumps/blocks/clods and / or shale fragments larger than 150 mm in any dimension
must be broken down / -pulverized before deposition in the trench. Any materials
larger than 150 mm must be wasted. This is especially important around
manholes and catchbasins.

Selective / local excavation at the centre of the trench and / or knocking down the
sides of the excavation shall not be permitted. The trench must be wide enough to
accommodate the full width of compaction equipment. A bulldozer shall be used
for spreading of the backfill. Use of a front-end loader or backhoe shall not be
permitted for this operation.

A bulidozer must be used in the trench to spread the engineered fill or trench
backfill in lifts not exceeding 200 mm in thickness and each lift shall be compacted
using heavy, self-propelled vibratory pad-foot rollers. Material should be spread
and compacted in a continuous operation from manhole to manhole to avoid
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segregation of the material on the fill slopes at the ends of each section. Provision
of continuous water application must be made in order to reduce the inter-particle
friction and to reduce the voids in the compacted material. Application of water
and turning (mixing) of the shale material upon excavation and stockpiling will
likely be required to produce a material that can be adequately compacted.

It is recommended that the shale be mixed with the excavated glacial till in order to
obtain a better overall material gradation which would minimize the void content.
Furthermore, a compaction trial strip of the reworked shale material is
recommended prior to conducting full scale trench backfilling or engineered fill
placement in order to determine the most efficient and practical methodology.

Shale must not be placed and compacted when frozen because breakdown then
requires a much greater degree of compactive effort. If the shale is placed in a
frozen condition and not thoroughly broken-up / pulverized, breakdown of the shale
would continue due to natural processes when the material thaws, resulting in
possible excessive fill settlement.

7.4.5 General

If on-site excavated soils become excessively wetter than optimum moisture
contents, the soils should be dried sufficiently in order to achieve the specified
degree of compaction. [f construction is carried out in inclement weather, there is
‘a likelihood that some amount of road sub-base supplement will be required (i.e.
some sub-excavation followed by granular replacement).

It is recommended that service trenches be backfilled with native on-site materials
such that at least 95% of Standard Proctor Maximum Dry Density (SPMDD) is
obtained in the lower zone of the trench and 98% of SPMDD for the upper 1000
mm. However, prior to building the roads, the subgrade should be thoroughly
proof-rolled and recompacted to 98% of SPMDD to ensure uniformity in subgrade
strength and support. This phase of the work should be scheduled for drier
months. Lift thicknesses shall not exceed 200 mm in a loose state unless
approved by AME and should be compacted using a heavy, vibratory pad-type
rollers.
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As an alternative, if suitable on-site native material is not available, the upper part
of the subgrade could be improved by placing imported granular material.

In areas of narrow trenches or confined spaces such as around manholes,
catchbasins, etc., imported sand or OPSS Granular ‘B’ should be used and
compacted to the specified amount.

The soils bulking factor estimated for the average cut and fill conditions at this site
should be approximately 10% for the on-site native materials. The bulking factor
for excavation and subsequent disposal off site would be approximately 15% for
the above material. It should be noted that the type of excavation processes may
greatly affect the bulking factor of the material. The bulking factor of the shale
depends on the degree of weathering and breakdown. In general, bulking factors
of 10 to 15% (average of ~12.5%) can be used for the upper highly weathered
shale and 15 to 25% (average of ~20%) for the sound, unweathered shale. A
shrinkage factor estimate of 15% can be used for the reuse of topsoil fill.

7.5 GENERAL SITE RE-GRADING

Based on the anticipated proposed grades and the existing topography at the
subject site, it is anticipated that some cut and fill operation will be required for
general site re-grading. Due to the variation in the composition of the on-site
native materials, it is recommended that additional Standard Proctor Density tests
be performed when the construction work begins and the ground is broken. AME
should be contacted in order to verify and evaluate the proposed soil types for
general site re-grading.

7.6 ENGINEERED FILL

 Placement of excavated site soils may be used to raise grades of the proposed
lands to the desired elevations. The following recommendations regarding the
construction of engineered fill should be adhered to during construction:

* All of the topsoil, any excessively organic materials and the existing earth
fill/disturbed native soils must be removed to expose the underlying
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undisturbed, native glacial till subgrade. The exposed subgrade soils must
be inspected and proof-rolled prior to any engineered fill placement.

Engineered fill operations should be monitored and compaction testing
should be performed on a full-time basis by a qualified technicians
supervised by the Geotechnical Consultant.

The boundaries of the engineered fill must be clearly and accurately laid out
in the field by qualified surveyors prior to the commencement of engineered
fill construction. The top of the engineered fill should extend a minimum of
2.5 m beyond the building envelope. Where the depth of engineered fill
exceeds 1.5m, this horizontal distance of 2.5 m beyond the perimeter of the
building should be increased by at least 1.0 m for each 1.0 m depth of fill.
The edges of the engineered fill should be sloped at a maximum of 3H:1V in
order to avoid weakening of the engineered fill edges due to slope
movement.

Due to the potential detrimental effects of differential settlement between the
engineered fill and the native soils, any lots where footings are to be placed
partly on engineered fill and partly on native soils should be reinforced with
15 M steel bars (two in the footings and two near the top of wall as a
minimum).

Soils or bedrock derive materials used as engineered fill should be free of
organic and/or other unsuitable material. The engineered fill must be placed
in lifts not exceeding 200 mm in thickness and compacted to 98% Standard
Proctor Maximum Dry Density (SPMDD).

Imported fill must not be used unless documentation is produced verifying
that the material is suitable for residential/parkland usage (as per MOE
document “Soil, Ground Water and Sediment Standards for Use under Part
XV.1 of the Environmental Protection Act, March 2004”).

It fill is required adjacent to sloping cuts or hill sides (> 3:1, horizontal to
vertical), it is imperative that the fill is placed in stepped planes benched in
order to avoid a plane of weakness.

The engineered fill operations should take place under favourable climatic
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conditions. If the work is carried out in months where freezing temperatures
may occur, all frost affected material must be removed prior to the
placement of frost-free fill.

*  When engineered fill is left over the winter, a minimum of 1.2 m of earth
cover must be provided as frost protection.

» [f unusual soil conditions become apparent during construction, due to
subsurface groundwater influences, our office should be contacted in order
to assess the conditions and recommend appropriate remedial measures.

» The footing and underground services subgrade must be inspected by the
Geotechnical Consultant that supervised the engineered fill placement. This
is to ensure that the foundations are placed within the engineered fill
envelope, and the integrity of the fill has not been compromised by interim
construction, environmental degradation and /or disturbance by the footing
excavation. Foundations placed in the engineered fill should be nominally
reinforced with steel bars.

7.7 HOUSE FOUNDATION DESIGN

The existing topsoil and earth fill / native disturbed soil are considered to be
unsuitable of the support of building foundations. The underlying undisturbed,
native stiff to hard / compact to very dense glacial till soils (below the topsoil and
earth fill / disturbed native soils) throughout the site are considered suitable for the
support of house foundation on conventional spread footings. Conventional
spread footings founded in the undisturbed, native stiff to hard / compact to very
dense soils or on certified engineered fill may be designed using a net
geotechnical bearing resistance at Serviceability Limit States (SLS) of 150 kPa and
a factored geotechnical bearing resistance at Ultimate Limit States (ULS) of 225
kPa (vertical, centric).

The geotechnical bearing resistance values stated above are for vertical loads (no
inclination) and no eccentricity. The total and differential settlements of spread
footing foundations designed in accordance with the above recommendations
should not exceed tolerable limits of 25 mm and 19 mm, respectively.
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The soil bearing resistance of the founding soils for all footings should be verified
by the Geotechnical Engineer prior to the placing the foundation concrete.

All exterior footings and footings in unheated areas should be provided by at least
1.2 metres of soil cover or equivalent artificial thermal insulation for frost protection
purposes. Exposed soil foundation subgrades should be protected against
freezing and surface water should be kept away from the foundation subgrade
areas to prevent softening. If unstable subgrade conditions develop the
Geotechnical Consultant should be contacted in order to assess the conditions and
make appropriate recommendations.

7.8 LATERAL EARTH PRESSURE

The basement walls of the house structures should be designed to withstand
lateral earth pressure, P, acting against the wall. It is good construction practice to
provide a perimeter filter fabric encased tile drainage system along with free-
draining granular backfill material to relieve such structures of hydrostatic or
excess pore water pressures. Details of perimeter drainage are presented in
Appendix C. On the basis of effective drainage of the basement wall backfill, the
following equation can be used to estimate lateral earth pressure at any depth:

= K(’yh+C|)

where, = Coefficient of Earth Pressure, assume 0.50
Unit Weight of Soil, assume 21 kN/m®
Height at any point along the wall in metres

= Any surcharge load in kPa

Q3= X T

This equation assumes that free-draining backfill and positive drainage is provided
to ensure that there is no hydrostatic pressure acting in conjunction with the earth
pressure.

7.9 SOIL CORROSIVITY

One selected soil sample (Borehole 8, Sample SS4) was submitted for pH,
Sulphide, Redox Potential and Resistivity tests in order to determine their corrosive
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characteristics of the soils. The test results are tabulated below and the Certificate
of Analysis provided AGAT Laboratories is contained in Appendix 3 as Enclosure

No. 3-3:

Soil Corrosivity Testing Results

SOIL CHARACTERISTICS Bg;ﬁ:‘;fﬁ: e
pH 8.14
Resistivity (ohm-cm) 3260
Redox Potential (mV) 244
Sulphide < 0.001
Moisture Content (%) 13.4

The above tests are considered in evaluating the corrosivity of the soil. For each

of these tests, the results are categorized and points are assigned according to
their contribution to corrosivity as tabulated below:

ANSI - AWWA Rating for Corrosivity

SOIL CHARACTERISTICS g:ﬁp'}:';;‘_‘;g‘;
pH 0
Resistivity (ohm-cm) 0
Redox Potential (mV) 0
Sulphide 2.0
Moisture Content (%) 1
TOTAL POINTS 3.5*

*Note: A value less than 10 is considered non-corrosive
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Based on the ANSI — AWWA rating system, it is concluded that the soils would be
considered non-corrosive for the subject site. The criteria for the soils test
evaluation is presented in Appendix 4. This data should be reviewed by the pipe
manufacturer to ensure proper construction methodology and appropriate
protection. All watermain construction and material specifications should follow the
standards and regulations as per OPSS and The City of Hamilton specifications.

7.10 ENVIRONMENTAL CONSIDERATIONS

One selected soil sample (Borehole 2, Sample SS2) was submitted to AGAT
Laboratories in Mississauga, Ontario, an accredited environmental laboratory, for
the determination of selected general and inorganic parameters for comparison to
the “Soil, Ground Water and Sediment Standards for Use Under Part XV.1 of the
Environmental Protection Act of Ontario”, March 2004. The Certificate of Analysis
provided by the analytical chemistry testing laboratory is contained in Appendix 4 as
Enclosure No. 3-4.

Land use at the Site is proposed to be residential. It is not known at this time if
there will be use of the ground water. For the purpose of this current assessment,
the results of the analytical chemistry testing have been compared to the Site
Condition Standard set out in Table 2: Full Depth Generic Condition Standards in a
Potable Ground Water Condition. With the exception of Electrical Conductivity
(EQ), the results of the analytical chemistry testing found the soil sample to have
chemical concentrations less than the generic criteria in Table 2 - Residential /
Parkland / Institutional Property Use [ T2 (RPI) 1. The EC parameter is a somewhat
less critical non-health related parameter related to the ferility of soil and is
associated with road salt, commonly used to de-ice roads and parking lots.

Based on the chemical nature of the soil, there is no impediment against the
proposed land use. Further, the results of the analytical chemistry testing indicate
that there is no impediment to re-disposition of the soil from the Site to a site
accepting fill of this quality (i.e. vegetative growth in the soil not required).
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8.0 GENERAL COMMENTS |

During . construction, frequent inspections by geotechnical personneil from AME
should be carried out, to examine and approve fill material, granular base course
" and asphaltic concrete for pavements, to examine foundation grades for houses
and sewers, and to verify the placement of fill, compaction of subgrade, base/sub-
base course and asphalt concrete by insitu density testing, using nuclear gauges.

Finally, it is essential that construction be regarded as an extension of the design
phases in the sense that design assumptions are confirmed or revised to conform
to actual field conditions as revealed by excavation. This'report is based on
borehole information from only a few locations at the site. If, during construction,
excavations reveal different subsoil conditions, it should be brought to our attention
so that we can assess their effects on the construction.

9.0 CLOSURE

The ‘Limitations of Report’ attached form an integfal part of this report.

We trust this report provides sufficient information for your present requirements in
accordance with our Terms of Reference.

Yours very truly,
AME MATERIALS ENGINEERING

Prepared by : e
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100100930 .

.Larry MacArthur, P.Eng.

Lutfur Selim, P.Eng.
Senior Geotechnical Engineer

Project Engineer

' BEST
BMPLIYEDRS

TN GARSDA

grosials ,.ng'nasr ng . 2009




Preliminary Geotechnical Investigation for Barton Street Properties
Barton Street and Fifty Road, Stoney Creek, Hamilton, Ontario

Project No. 40236.210

APPENDIX 1

Site Location Plan
Drawing No. 1A

Borehole Location Plan
Drawing No. 1B
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Preliminary Geotechnical Investigation for Barton Street Properties
Barton Street and Fifty Road, Stoney Creek, Hamilton, Ontario
Project No. 40236.210

APPENDIX 2

Log of Boreholes

Figure Nos. 2-1 to 2-12
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Project

Project Name: Preliminary Geotechnical Investigation for Barton Street Prdperties

Log of Borehole 1

No: _ 40236.210
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Figure No. 2-1

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario
. Split Spoon Sampie Combustible Vapour Reading d
Date Drilled: 1 1/1 7/09 Auger Sample Natural Moisture Content X
. A b Limit:
Drill Type: Solid Stem Auger SPT (N? Value [ Atterberg Limits —o
Dynamic Cone Test Undrained Triaxial at o)
Datum: Geodetic Shelby Tube 7 % Strain at Failure
Shear Strength by
\S/r;s:rTSet:ngth by ! Penetrometer Test A
) D Standard Penetration Test N Value Total Combustible Vapours (ppm) E Natural
(< ELEV. |E 25 50 75 M| Unit
Wl B SOIL DESCRIPTION P 20 40 60 80 Natural Moisture Content % P Weight
ti o m L Shear Strength kPa Atterberg Limits (% Dry Weight) lE €ign|
L 9110 |, 50 100 150 200 10 20 30 §| kN/m
et ~120mm Topsoll. 90.98 E :
FILL: brown clayey silt, traces of gravel
and rootlets, black sand pocket, moist. 90.64 :
—CLAYEY SILT TILL: some sand, traces of 8%
gravel and weathered shale fragments,
J brown to red, hard, moist. 87
950 1
8%,
7 :
/4 -
.......... increasing red weathered shale %
4 pieces with depth.
%
— 2
%
A
7
i
A4
¥
— 3
. v
0
(47777
e
Hiris
wlrgp s
O 4
HA %
nygs7 86.65 i
Refusal at 4.45m on probable bedrock
End of borehole at 4.45 m
] Water |Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None
12/18/2009 Dry
SheetNo. 1 of 1 12/22/2009 1.60

i
|
|
]
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Log of Borehole 2

No: _ 40236210
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Figure No. 2-2

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario
. Split Spoon Sample Combustible Vapour Reading
Date Drilled: 1 1/17/09 Auger Sample Natural Moisture Content
SPT (N} Value ®

Drilt Type:  Solid Stem Auger

Dynamic Cone Test

Undrained Triaxial at
% Strain at Faifure

O
X
Atterberg Limits | —]
D
A

Datum: Geodetic Shelby Tube 7%
Shear Strength by ! Shear Strength by
Vane Test Penetrometer Test
S Standard Penetration Test N Value Total Combustible Vapours (ppm) | S
& w ELEV. |B %5 50 75 fa | Natural
w '\él SOIL DESCRIPTION P 20 40 60 80 Natural Moisture Content % P | Weight
Lt o m a Shear Strength kPa Atterberg Limits (% Dry Weight) l|§ kf\?/lg i
L 89.50 o 50 100 150 200 10 20 30 S m
SO~ m T il. .
oy " O_OT_ _o_p—si ___________ 89.30
FILL: brown sandy silt to clayey silt,
traces of gravel and rootlets, moist. ;
B %,
88.74
CLAYEY SILT TILL: some sand, fraces of 7z
er7n  gravel and weathered shale fragments, 1
3 brown to grey to red, hard, moist.
/A
1]
%77 increasing red weathered shale %
% fragments with depth. %
bl
A - 2
99
/ 2
77
9777
o
g 7z,
77
7277 . colour changes to grey 3
7 7
4 v
9777 colour changes to red
%9970
77
IA
) — 4
85.33
Refusal at 4.17m on probable bedrock
End of borehole at 4.17 m
) Water [Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None

SheetNo. 1 of 1
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Project Name: Preliminary Geotechnical Investigation for Barton Street Properties FigureNo.  2-3

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

. Split Spoon Sample Combustible Vapour Reading O
Date Drilled:  11/1 7/09 Auger Sample Natural Moisture Content X
. . SPT (N} Val Afterberg Limit: -
Dril Type:  Solid Stem Auger (N) Value . erberg Limits
Dynamic Cone Test Undrained Triaxial at @
Datum: Geodetic Shelby Tube 7 S/ S"a;’ 5 Fa:”re
Shear Strength b hiear Strength by
Vaﬁ: Te; 9 by t Penetrometer Test A
§ D Standard Penetration Test N Vaiue Total Combustible Vapours {ppm) E Natural
c| ELEV. |E 25 50 75 MI Unit
W| B SOIL DESCRIPTION P 20 40 60 80 Natural Moisture Content % Pl Weight
L] 8 m ; Shear Strength kPa | Atterberg Limits (% Dry Weight) 'g klj;g i
L 88.70 A 50 100 150 __ 200 10 20 30 S m
o5, ~80 mm Topsoil. 88.62 . P
FILL: brown sandy silt to clayey silt,
traces of gravel and rootlets, moist. 88.24
i1 CLAYEY SILT TILL:some sand, traces of — 7,
19 gravel and weathered shale fragments,
brown, hard, moist. v
14
I — 1
b1
I
g — -
4
s 2
86.57

E SANDY SILT TILL: traces of gravel and

b weathered shale fragments, grey, very
. ; 111 _dense, moist. 86.19
§ CLAYEY SILT TILL: some sand, traces of
= P gravel and weathered shale fragments, |
Bl ¢ red, hard, moist.
2| W increasing red weathered shale — 3
S| K4# fragments with depth. =
5
< %
@ - — |
(O i
Z |
w ;
z 4
=
Z| I
o
of [ 84.46
@ Refusal at 4.24m on probable bedrock
P End of borehole at 4.24 m
g
[e]
o
o
o
-4
[e]
=
14
&
o
N
[(e]
&
g
9
(o]
u
[e]
I
w
o
[o]
m
w
(o]
[O]
=

. Water [Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None

SheetNo. 1 of 1
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Figure No. 2-4

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

Date Drilled:  11/17/09

Auger Sample‘

Split Spoon Sample

Combustible Vapour Reading
Natural Moisture Content

LOG OF BOREHOLE OLD 40236.210 - BARTON ST PROPERTIES - BRANTHAVEN.GPJ AME_ON.GDT 1/4/10

O
X
Drill Type: Solid Stem Auger SPT (N) Value Atterberg Limits —:>
’ Dynamic Cone Test Undrained Triaxial at ®
Datum: Geodetic Shelby Tube 2 % Strain at Failure
Sh 4 th b Shear Strength by
Vaﬁ:r_rsé;?ng noby ! Penetrometer Test A
S Standard Penetration Test N Value Total Combustible Vapours (ppm) |S
el ¥ ELev. |B 25 50 75 Iy Nf}r‘:ﬁal
w| ¥ SOIL DESCRIPTION "l 20 40 60 80 Natural Moisture Content% | P |\ =F 7L
Lo m ; Shear Strength kPa Atterberg Limits (% Dry Weight) 1|§ e;g i
L 9110 g 50 100 150 __ 200 10 20 30 5| kN/m
el ~130mm Topsoil.  — 0.971.00| | .; ;
FILL: brown clayey silt, traces of sand,
gravel and rootlets, moist to very moist. 90.64
— CLAYEY SILT TILL: some sand, traces of
gravel and weathered shale fragments,
brown to grey to red, very stiff to hard,
moist.
= 1
.......... colour changes to grey.
— 2
%77 R increasing red weathered shale
24— fragments with depth.
- 3
H ¥
E 74
! :‘ 259 4
H A
B
s Ex K 7
A ~86.50
Refusal at 4.6m on probable bedrock
End of borehole at 4.60 m
Water [Depth to
Notes: Date/Time Level | Cave
otes.
(m) (m)
12/17/2009 0.10 None
12/18/2009 0.10
SheetNo. 1 of 1 12/22/2009 0.50
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Log of Borehole 5

No. _ 40236.210
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Figure No. 2-5

n: Barton Street and McNeilly Road, Stoney Creek, Ontario

. Split Spoon Sample 2 Combustible Vapour Reading O
Date Drilled: 1 1/1 7/09 Auger Sample Natural Moisture Content X
) . P Vi Atterberg Limit
Drill Type: Solid Stem Auger SPT (N) Value o erberg Limits >0
Dynamic Cone Test D a— Undrained Triaxial at @
Datum: Geodetic Shelby Tube % Strain at Failure
Shear Strength b Shear Strength by
Vaﬁ:r_re:ng y t Penetrometer Test A
$ b Standard Penetration Test N Value Total Combustible Vapours (ppm) § Natural
sl ELEV. |E 2% ___50 75 M Unit
wil B SOIL DESCRIPTION P 20 40 60 80 Natural Moisture Content % P Weigh
L1 o m ;‘_" Shear Strength kPa Atterberg Limits (% Dry Weight) iIi ﬁlg 3t
L 9120 |g 50 100 150 200 10 20 30 §| kNm
'\~_50_mmTop§9il_. ______ 91.15 U IO N ; Vi
FILL: brown clayey silt, traces of gravel
and rootlets, black sand pocket, wet. 90.74 :
—CLAYEY SILT TILL: some sand, traces of 8%
7 gravel and weathered shale fragments, :
%% Y brown to grey to red, very stiff to hard, 7
%9545 ; i
4 moist. :
% - 1 M
Pl
7
% L
s 2 e
ol ... very stiff and grey.
“ k7
A
5
9
A — 3
%
7 7
14
%95/
9
74
45005
. 4
bl
£
14
7 e
1 {_
1
i
7777, N hard
— 5
499
]
A
12/
£
o
7 4
5757 colour changes to red 5 Srgo
% 85.05 i
End of borehole at 6.15 m
] Water [Depth to
Notes: Date/Time Level | Cave
(m) - | (m)
12/17/2009 Dry None

SheetNo. 1 of 1




Log of Borehole 6 AME

Materials Engineering

Project No.: 40236.210
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Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

i Split Spoon Sample Combustible Vapour Reading ]
Date Drilled: 1 1/1 7/09 Auger Sample Natural Moisture Content X
. A SPT (N | Atterberg Limit 6
Dril Type:  Solid Stem Auger (N) value i erberg Limits
Dynamic Cone Test Undrained Triaxial at ®
Datum: Geodetic Shelby Tube 7 % Strain at Failure
Shear Strength b Shear Strength by
Vase Tes(te gih by ! Penetrometer Test A
$ D Standard Penetration Test N Value Total Combustible Vapours (ppm) E Natural
c| ¥ ELEV. |E 25 50 ___75 M| Unit
wi g SOIL DESCRIPTION P 20 40 60 80 Natural Moisture Content % P iah
L{o m a Shear Strength kPa Atterberg Limits (% Dry Weight) 'E Weigl 31
L 91.40 50 100 150 200 10 20 30 §| kN/m
__\'_/}‘_M ~200m T -I Y R P R . . . - -
e m Topsoil. 1.20 L :
FILL: brown clayey silt, fraces of gravel |
and rootlets, wet.
— “l90.79
CLAYEY SILT TILL: some sand, traces of
7 gravel and weathered shale fragments,
V4] brown to grey to red, very stiff, moist. _ |
7
/ 2
14
4707
/20 1
g
77
1A F —
A colour changes to grey. 2
9
%
e W N
3 £
= AVD"
5 /4
(0] g
z - — 3
(e}
o B
= 4
<l H
-
o - —]
o W
ol w
z| ©
T
E /5 — — 4
o /A
D b
i
u
,E_, 14
g 7
A
punl I 7 7/ O hard
2 255 —186.37 5
5 End of borehole at 5.03 m
[
<
[}
o
&
(o]
(2]
o
=]
~
[a}
p}
[¢]
w
|
[e]
T
w
4
o]
o
[Ty
(o]
[V]
o]
|
i Water [Depth to
Notes: Date/Time Level | Cave
: (m) (m)
12/17/2009 Dry None .
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Log of Borehole 7
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Project No.: 40236.210
Project Name: Preliminary Geotechnical Investigation for Barton Street Properties Figure No. 2-7
Location: Barton Street and McNeilly Road, Stoney Creek, Ontario
} Split Spoon Sample 4 Combustible Vapour Reading O
Date Drilled: 1 1/1 7/09 Auger Sample B Natural Moisture Content X
Drill ype:  Solid Stem Auger SPT (N) Value o Atterberg Limis -0
Dynamic Cone Test Undrained Triaxial at @
Datum: Geodetic Shelby Tube 7] % Strain at Failure
Shear Strength by
sgﬁ:rTSét;fngth oy ! Penetrometer Test A
S b Standard Penetration Test N Value Total Combustible Vapours (ppm) ? Natural
G| W ELEV. |E 25 50 75 M| Unit
Wi B SOIL DESCRIPTION P 20 40 60 80 Natural Moisture Content % P -
Ll o m ; Shear Strength kPa Atterberg Limits (% Dry Weight) Ilé Weight
L 2030 |, 50 100 150 200 10 20 30 §| KN/m
el ~120mmTopsoil. 90.18 : N Ll S I
FILL: brown clayey silt, traces of gravel
and rootlets, very moist.
B "|89.69
¥/7 CLAYEY SILT TILL: some sand, traces of
g ﬂj gravel and weathered shale fragments,
5 7 brown to grey, stiff to very stiff, moist. ] .
/
2
7494
7
A
20 _
v
9944
5775 —— hard
4
/e — 2
7
74
2357,
45%7
4
o ]
5
7
444
2997
/
w2y
i — 3
7
7
/|
4955
i~ -
7
] 86.46
Refusal at 3.84m on probable bedrock
End of borehole at 3.84 m
Water [Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None
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Project

Project Name: Preliminary Geotechnical Investigation for Barton Street Properties

Log of Borehole 8

No: _ 40236.210

AMeE

Materials Engineering

Figure No. 2-8

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario
X Split Spoon Sample B Combustible Vapour Reading O
Date Drilled: 1 1/1 7/09 Auger Sample B Natural Moisture Content X
Drill Type:  Solid Stem Auger SPT (N) Value . Atterberg Limits o
Dynamic Cone Test Undrained Triaxial at @
Datum: Geodetic Shelby Tube 7 % Strain at Failure
n " Shear Strength by
\S/aﬁngSe:ng!h » ! Penetrometer Test A
. \S( E Standard Penetration Test N Value Total g;mbustlbslg Vapou;ss(ppm) 5' Natu_ral
wi SOIL DESCRIPTION ELEV. P 20 40 60 80 Natural Moisture Content % B, Unit
Ll & m h Shear Strength KPa | Atterberg Limits (% Dry Weight) | Weight
'— 88.60 0 50 100 150 200 10 20 30 g| kN/m
N>50mmTopsoll. 88.55 : BRI
FILL: brown clayey silt, traces of gravel
and rootlets, wet.
B “l87.99
v/ CLAYEY SILT TILL: some sand, traces of
7 E” gravel and weathered shale fragments,
7 7 | _brown to grey to red, very stiff, moist. |
95%7
/4
7557
%
4,
g |
9
7
%
Wyl ... hard
J
4,
95%7
’
1 ’ —
ey
7
44
v
%A7
- s
4577 p— red shale fragments increasing with
1Y depth.
¥l
4927
24
-
7
947
%
i
7773
5
4,
A g — 4
14
9%
577/ "|84.00
End of borehole at 4.60 m
Water [Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None
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Log of Borehole 9

Project No.: 40236.210

Project Name: Preliminary Geotechnical Investigation for Barton Street Properties

AME

Materials Engineering

Figure No. 2-9

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

. Split Spoon Sample EA Combustible Vapour Reading O
Date Drilled: 1 1/1 7/09 Auger Sample Natural Moisture Content X
: H SPT (N) Vall Atterberg Limits | —]
Drill Type: Solid Stem Auger T (N) Value b o
Dynamic Cone Test L — Undrained Triaxial at o
Datum: Geodetic Shelby Tube 7z % Strain at Failure
Shear St th by Shear Strength by
Vaizr_re:ng y '!' Penetrometer Test A
s Standard Penetration Test N Value Total Combustible Vapours (ppm) | S
&l m ELEV. |E 25 50 75 | Nl
w “B’I SOIL DESCRIPTION " P 20 40 60 80 Natural Moisture Content % ? | Weight
Ll o m L Shear Strength kPa Atterberg Limits (% Dry Weight) fé kﬁ;g !
L : 89.10 | 50 100 150 200 10 20 30 S m
ned-~120 mm Topsoil. __ |es.9s : N T :
FILL: brown clayey silt, traces of sand, 88.80
\gravel and rootlets, wet. .
I-CLAYEY SILT TILL: some sand, traces of —| 7
gravel and weathered shale fragments,
brown to grey, very stiff, moist. 7
L — 1
7,
B N %
b
R7777 R hard L
17 | 2 a7
Y :
27
4
X7
1
L - - 3 :
H# E
[ %
H %7757/ J— colour changes to grey.
b ]
— — 4
57
o {8407 |
End of borehole at 5.03 m

Notes:

SheetNo. 1 of 1

Water [Depth fo
Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None
12/18/2009 Dry
12/22/2009 Dry




Log of Borehole 10 AMeE
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Project No.: 40236.210
Project Name: Preliminary Geotechnical Investigation for Barton Street Properties Figure No. _ 2-10

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

i Split Spoon Sample B2 Combustible Vapour Reading a
Date Drilled: 1 1/1 7/09 Auger Sample Natural Moisture Content X
: : tterberg Limit  —)
Drill Type:  Solid Stem Auger SPT(N) Value ® Atterberg Limits
Dynamic Cone Test Undrained Triaxial at @
Datum: Geodetic Shelby Tube 7 % Strain at Failure
Shear Strength by
Shear Strength b
Vaﬁ:r.regfng y t Penetrometer Test A
s Standard Penetration Test N Value Total Combustible Vapours (ppm) |S
G Y ELEV. E 25 50 75 Q Nat#i;al
W 'g SOIL DESCRIPTION e 20 40 60 80 Natural Moisture Content % P! \Weich
L]l 8 m I]I- Shear Strength kPa Atterberg Limits (% Dry Weight) IE K l\el;g 3‘
L 89.80 o 50 100 150 200 10 20 30 s m
FILL: brown clayey silt, traces of gravel N R R :
and rootlets, wet.
B “l89.19 7
CLAYEY SILT TILL: some sand, traces of
gravel and weathered shale fragments, %7
|_brown to grey to red, very stiff, moist. B
7.
| _ 5
e hard | 5%
7
e = - 8z
3
=
[a]
= _
3 .
L
=
<
g e colour changes to red -
=z
{777 — weathered red shale fragments
z increasing with depth
E — —_
o
1)
i 85.40
e
o — —
w 7]
o
o
o
o
=
17 | ]
=
e}
=
o
<
[a1])
3 L ]
g 84.14 L
& Refusal at 5.66m on probable bedrock
¥ End of borehole at 5.66 m
9
e}
w
-
[e]
I
w
o
o
1]
[T
(o]
0]
s}
-
] Water [Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 4.40 None
SheetNo. 1 of 1
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Project No.: 40236.210
Project Name: Preliminary Geotechnical Investigation for Barton Street Properties Figure No. _ 2-11

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

. Split Spoon Sample Combustible Vapour Reading O
Date Drilled: 1 1/1 7/09 Auger Sample Natural Moisture Content X
" P SPT (N) Val f Atterberg Limits | —)
Drill Type:  Solid Stem Auger (Ny Value o 9
Dynamic Cone Test Undrained Triaxial at ®
Datum: Geodetic Shelby Tube 7 % 5""’: at Fa"‘;re
Shear Strength by
Shear Strength b
Vaﬁ: Tes(te ginby ! Penetrometer Test A
s N Standard Penetration Test N Vaiue Total Combustible Vapours (ppm) i Natural
Gl ELEV. |E 25 ___50 75 M| Unit
w I\BII SOIL DESCRIPTION B 20 40 60 80 Natural Moisture Content % P .
Ll o m E Shear Strength kPa Atterberg Limits (% Dry Weight) E Wﬁlgl’%t
L 89.60 o 50 100 150 200 10 20 30 g | kN/m
arse] ~300 mm Topsoil.
i 8 89.30
% FILL: brown clayey silt, traces of gravel
—and rootlets, very moist. 88,99
CLAYEY SILT TILL: some sand, traces of
/ gravel and weathered shale fragments,
i {_brown to grey, very stiff, moist. |
%% 7
1
A
4257
4 — —
4
5%
4557 —
bl
Ai‘gz
b _
g 7 [ hard
3
=
5 TR colour changes to grey -
Lul
s
<
-
o —
o
4
w
>
<
X
E
=z —
<
x
[31]
w
w
=
E ]
w
o
S
4
o
=
@ _184.57
5 End of borehole at 5.03 m
[14
<
23]
)
I
[(o]
o«
o~
(=)
<
o
-
o
w
-
]
I
w
o
o]
2]
L
(@]
0]
(@]
|
] Water [Depth to
Notes: Date/Time Level | Cave
(m) (m)
12/17/2009 Dry None
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Log of Borehole 12

Project No.: 40236.210

Project Name: Preliminary Geotechnical Investigation for Barton Street Properties

AME

Materials Engineering

Figure No. 2-12

Location: Barton Street and McNeilly Road, Stoney Creek, Ontario

Date Drilled: 11/18/09

Split Spoon Sample

Auger Sample

Combustible Vapour Reading
Natural Moisture Content

O
X
] : PT (N) Val Atterberg Limit —
Diill Type:  Solid Stem Auger SPT (N) value i erberg Limits
Dynamic Cone Test —— Undrained Triaxial at ®
Datum: Geodetic Shelby Tube 7 % Strain at Failure
Shear Strength by
Shear Strength b P
Vaﬁgr_re;ng d ! Penetrometer Test A
$ o Standard Penetration Test N Value Total (zlgmbustibslg Vapou;s5 (ppm) 5 Natural
Wl SOIL DESCRIPTION ELEV. 15 20 40 60 80 Ratural Worature Cortenc?, | b | UM
Ll o m ﬁ Shear Strength kPa Atterberg Limits (% Dry Weight) lE ,3;9 1
L 87.60 |q 50 100 150 200 10 20 30 g | KN/m
FILL: brown clayey silt, some sand, traces PRSI RN SRS Rl S RPN RETRIEIE PRI
of gravel and rootlets, very moist.
- —_{87.07
CLAYEY SILT TILL: some sand, traces of
gravel and weathered shale fragments,
brown to grey, very stiff, moist.
— — 1
| — 2
.......... hard _
L - 3
I — 4
.......... colour changes to grey
- — 5
bl -
| | . :
Af o
14 E 7
4
— —{81.05
End of borehole at 6.55 m
. Water [Depthto
Notes: Date/Time Level | Cave
(m) (m)
12/18/2009 Dry None
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Preliminary Geotechnical Investigation for Barton Street Properties
Barton Street and Fifty Road, Stoney Creek, Hamilton, Ontario
Project No. 40236.210

AME ‘ 5(§EST

APPENDIX 3

Laboratory Testing
Hydrometer Grain Size Analysis (Figure 3-1)

Standard Proctor (Figure 3-2)
Corrosivity Test Results (Enclosure No. 3-3)

Metals and Inorganics Test Results (Enclosure No. 3-4)

N IAD.
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Particle Size Distribution Report

O © O ® O ¢ O 0 & 8 g 8 E
100 T %O’O-Ch"\b. R E R i
IR \\Q)\l_l{ IR !
| | | LI TON |
l \ \ \ | \ | \
80| - e A 7\ s
o L N
70 \ 1 \ \ l j \ \ N
\ ] \ ] ] ] I
\ é % 1 1 | \ 1 \ )\
5 e IR L )
% ] \ \ i i | \ | |
l 1 \ l \ \ l !
E s H e e
W ¢ bl L AT T i R
% 1IN Lo kel
w40 I T T T T N\ -
IR RERE RN R N
%0 IR Ll b e A
\ k [ l | 1 ! \ ! \:
| l \ | 1 1 1 l |
20| % E | ] % | } E % :
\ l ! \ \ \ \ % \
\ i i \ | \ | ! l
10 ! [ ; T T[T I i
\ | 3 \ [ | E 1 !
0 IR R O 1
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines ‘
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 3.5 2.7 4.8 10.6 49.7 28.7
SIEVE PERCENT | SPEC." PASS? Soil Description
SIZE FINER | PERCENT | (X=NO) Reddish brown Clayey Silt, some Sand, trace Gravel
19 mm 100.0
16 mm 100.0
13.2 mm 100.0
9.5 mm 99.4 S
Atterberg Limits
4.75 mm 96.5 _ - —
2.00 mm 93.8 PL= LL= PI=
Oismm | 890 Coefficients
0.250 mm 87.4 Dgg= 0.5394 Dgs= 0.1597 Dgo= 0.0192
0.106 mm 81.7 D5p= 0.0092 D3p= 0.0023 D15=
0.075 mm 78.4 D1p= Cy= Cc=
0.0384 mm. 69.0
0.0280 mm. 64.2 Classification
0.0182 mm. 59.5 USCS= - AASHTO=
0.0109 mm. 53.1
0.0080 mm. 47.5 Remarks
0.0058 mm. 42.7 -
0.0030 mm. 33.1
0.0011 mm. 233
" (no specification provided)
Location: Barton Street, BH3 SS3, Sampled by G.S. on December 17, 2009
Sample Number: E6437 Date:
) Client: Branthaven Development
A M e Project: Barton Street, Stoney Creek, Hamilton
Materials Engineering "
Project No: 40236.210 Figure 3-1




PROCTOR TEST REPORT

Project: Barton Street, Stoney Creek, Hamilton

o Loc.: Barton Street, Bulk Sample, Sampled by G.S. on December 17, 2009

2000
1950
H41%. 1910 kg/m3
P
, P AN
(ZE 1900 p 7 \\
o
= / \
> \
7 / \\
3 /
Z” 4
O 1850 /
/ \
// \
, o)
1800 U/
1750
7 9 11 13 15 17 ‘ 19
Water content, %
Test specification;: ASTM D 698-07 Method A Standard
Elev/ Classification Nat. | G | LL o % > % <
Depth UsSCs AASHTO Moist. #4 No.200
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 1910 kg /m3 Reddish brown Clayey Silt
Optimum moisture = 14.1 %
Project No. 40236.210 Client: Branthaven Development Remarks:

AME

Materials Engineering

Figure 3.2
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Preliminary Geotechnical Investigation for Barton Street Properties
Barton Street and Fifty Road, Stoney Creek, Hamilton, Ontario
Project No. 40236.210

APPENDIX 4
Drainage and Backfill Details

Soil-Test Evaluation

ANSI / AWWA Corrosivity Rating System

Ave s

IN CANADA
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Materials Engineering 9




Drainage and Backfill Details

Approved On Site Native Material R i R 3
aua S, A, .I‘I-l A 1Ry % %,

Floor Slab (5)
Exterior Grade (9)

L e —
Impermeable Seal (4) \ 1, %0 |0 "0 % NCEIRC A‘*'

0 wle—" Basement Wall (7)

A Prefabricated Vertical Drainage System (3)

_— Free Draining Backfill (3)

Basement Floor Slab (10) Moisture Barrier (6)

...................

20 mm Clear Store (2)
20 mm Clear Stone (2)

Perimeter Drain (1)

Bxterior Footing Underfloor Drain (1, 11)
Notes
1. Perimeter and underfloor drains (if required) shall consist of 100mm (4") diameter weeping tile or

10.
11.

equivalent perforated pipe leading to a positive sump-or outlet. Invert to be a minimum of 150mm (6")
below underside of floor slab. Perimeter floor drains are not required for dwellings without basements.

20 mm Clear Stone — 150mm (6”) top and side of drain, surrounded by approved filter fabric (Terrafix
270R or equivalent). If drain is not on footing, place 100mm (4 inches) of clear stone below the drain.
Filter fabric around the clear stone may be omitted if the drain pipe is wrapped with approved filter fabric.

Free Draining backfill - OPSS Granular B or equivalent compacted to the specified density. Do not use
heavy compaction equipment within 450mm (18") of the wall. Use hand controlled light compaction
equipment within 1.8m (6) of wall. Free draining backfill is not required-if a prefabricated vertical
drainage system (such as Miradrain 6000) is installed on the exterior of the basement wall.

Impermeable backfill seal (min. 600 mm) — relatively impervious compacted clay, silty clay or equivalent.
If on-site native backfill is free draining, seal may be omitted.

Do not backfill until wall is supported by basement and floor slabs or adequate bracing.

Moisture barrier to be at least 200mm (8”) of compacted 20mm (3/4”) clear stone or equivalent free
draining-material....

Basement wall to be damp-proofed.

Exterior grade to slope away from buildiﬁg.

Basement floor slab should not be structurally connected to the wéll or footing.

Underfloor drain invert to ‘be at least 300mm (12") below underside of floor slab. Drainage tile placed in
parallel rows at 1.83 m center to centre one way. Place drain on 100mm (4") of 20 mm (3/4") clear

stone with 150mm (6") of clear stone on top and sides. Do not connect the underfloor drains to -
perimeter drains. Underfloor drains shall be connected to the sanitary sewer system. _

DRAINAGE AND BACKFILL RECO'MMENDATIONS
(Not to Scale)




SOIL-TEST EVALUATION

ANSI / AWWA Corrosivity Rating System

Soil Characteristics Points
1 Resistivity (ohm-cm)
<700 10
700 to 1000 8
1000 to 1200 5
1200 to 1500 2
1500 to 2000 1
>2000 0
2 pH
Oto2 5
2t0 4 3
4t06.5 0
6.5t07.5 ' 0+
75t08.5 _ 0
>8.5 - 3
3 Redox Potential
>+ 100 mV 0
+50to + 100 mV . 3.5
0to + 50 mV 4
Negative , 5
4 Sulphides '
~ Positive - 35"
Trace 2
Negative , 0
5 | Moisture o '
~_Poor Drainage, continuously wet 2
Fair Drainage, generally moist 1
Good Drainage, generally dry 0

* Ten points = corrosive to gray'_or ductile cast iron pipe; protection is indicated

+ If sulphides are present and low or negative redox potential results are obtained, three

points shall be given for this range.

AME - MATERIALS ENGINEERING
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1.0 INTRODUCTION
1.1 Background

Landtek Limited (Landtek) is pleased to submit a combined Hydrogeologic Investigation report
for the proposed Block Servicing Strategy Area # 3. The site is located in the community of
Winona in the City of Hamilton, south of Barton Street and east of McNeilly Road, as shown
on Figure 1.

The site is irregular in shape and consists of seven (7) participating landowners. The total area
of is approximately 105.70 hectares. It is currently in a general area bounded by the north limit
of the row of buildings abutting Barton Street to the north, residential dwellings along McNeilly
Road to the west, undeveloped land east of Winona Elementary School and west of Tuscani
Drive to the east, Pettit Street to the northeast, and commercial and residential properties to the
south along Highway 8.

The site is proposed to be developed primarily for community use with residential, commercial,
institutional, park, and community services. The site is to be serviced by municipal water and
sanitary sewer services from the City of Hamilton. The existing site diagram is as shown on
Figure 2; and the proposed development site plan is shown in Figure 3, as provided by Glen
Schnarr & Associates Inc.

The purpose of this study was to provide geological and hydrogeological baseline data of the
proposed development site to support the Stoney Creek Urban Boundary Expansion (SCUBE)
Block 3 Servicing Study (BSS) for the SCUBE Central area. The Hydrogeological Investigation
is to evaluate the current conditions of the site, delineate possible post-development effects,
and suggest mitigation measures to minimize the effects to the shallow groundwater system
post-development. Specifically, the report provides the following:

o A description of the hydrogeologic setting of the property and a summary of the existing
soil and groundwater conditions at the site.

¢ Identification of hydrogeologic features such as zones of significant groundwater
recharge and discharge.

o Assessment of the requirement for groundwater control during construction.
Requirements and design measures which can be used to maintain groundwater
function at the site.

e A water budget for the site based on the current site development plan and
recommendations for mitigation measures in order to maintain groundwater infiltration
and aquifer recharge in the area.

1.2  Work Scope and Report Organization

The work program presented herein was divided into three components: 1) a desktop study to
characterize the physical setting and based on available information, establish identify the
Ministry of the Environment and Climate Change (MOECC) wells within 500 m radius of the
Site; 2) review of meteorological data to assess the local climate and to use the information for
water balance calculations, if required; and, 3) a field investigation involving drilling/well
installation, hydraulic conductivity testing, and based on available information, assess water
balance groundwater conditions.

The report is organized as outlined on the following page.
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Section 1 contains a brief introduction to the project and the scope of work undertaken by
Landtek.

Section 2 outlines the methodologies followed during completion of the desktop study and the
field investigation.

Section 3 summarizes the findings of the investigation. It includes:
e adescription of the physical setting
o the results of the field investigation

Section 4 provides an assessment of construction dewatering requirements and potential
impacts.

Sections 5 and 6 provide recommendation for implementation of a monitoring program and
mitigation measures, respectively if warranted.

Section 7 provides assessment of site development, hydrogeology, and water balance.
Section 8 provides summary and conclusions.

Section 9 provides closure.

Section 10 provides references.

Section 11 provides limitations.
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2.0 METHODOLOGY
2.1  Desktop Study

A review of published works was done of available geologic and hydrogeologic information for
the site including topographic and geologic maps.

Climate data for the period of 1981 to 2010 was obtained from Environment Canada
publications and from the Hamilton A station (Hamilton Airport) to assess the local climate and
to use the information for water balance calculations.

The MOE water well database for the local area was also accessed and the individual well
records were obtained for wells that are located in the Study Area. The Study Area is defined,
as an area extending 500 m outward from the edge of the excavation for the proposed
basement parking levels

2.1.1 Previous Investigations

Previous studies conducted with pertinence to this hydrogeological study include a 2009
Geotechnical Investigation conducted by AME Materials Engineering (AME, 2009) and the
SCUBE Subwatershed Study completed by Aquafor Beech Ltd. in 2012.

2009 Geotechnical Investigation (AME Materials Engineering)

A total of twelve (12) exploratory boreholes were drilled during this investigation to depths of 3.9
to 6.6 meters below ground surface (mbgs). The stratigraphy encountered during this
investigation consisted of earth fill/disturbed native soil underlain by native glacial till followed by
bedrock. The disturbed native soil was documented to consist of brown sandy silt to clayey silt
with trace gravel averaging 0.4 m thick. The glacial till is described as consisting predominantly
of clayey silt with trace sand and gravel. The till contains fragments of weathered shale which
become more numerous with increasing depth.

All of the boreholes were either terminated in the glacial till or upon reaching practical auger
refusal on probable bedrock.

SCUBE Subwatershed Study (Aquafor Beech Ltd., 2012)

A subwatershed study was completed in 2012 for The City of Hamilton on the Stoney Creek
Urban Boundary Expansion Area (SCUBE), in preparation of the Fruitland-Winona Secondary
Plan in support of future urban development. The existing environmental resources within the
study area were defined in order to identify key features and functions, to establish baseline
conditions for the assessment of potential impacts from future urban development, and to
identify development constraints and potential future opportunities (Aquafor Beech Ltd., 2012).

A review of boreholes advanced in 2009 indicates a relatively low groundwater recharge
potential and relatively shallow potentiometric surface (<5 m below ground surface) in the area.
In particular, it is noted that the silt till and several meters of the underlying shale bedrock are
noted as being dry in the 2009 borehole logs. This observation suggests that the overall
recharge potential across the SCUBE area is very low.
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2.2 Site Inspection to Assess Hydrogeological Features

Access was granted by the City of Hamilton and Multi-Area Development properties located
adjacent to the site, to the east and south, respectively, in order to complete borehole drilling
and monitoring well installations for the purposes of this study. These adjoining properties are
indicated on Figure 3 and are considered part of the study site.

Detailed site inspections were conducted on November 18, 2016 and August 7, 2018 to assess
the presence of features which may be significant from a hydrogeologic view point. In
particular, the site was inspected to assess the following:

e The presence of closed drainage features, depressions, or sandy areas which may allow
for ponding and significant or enhanced infiltration of water;

o Assessment of the presence of phreatophytic vegetation which may indicate seasonally
high groundwater levels and/or groundwater discharge and seepage; and

e I|dentification of any zones of visible seepage or groundwater discharge.

A focus of the site assessment was to walk along the drainage features deemed regulated
watercourses by the Hamilton Conservation Authority (HCA). At the time of the assessment,
all of the watercourses were dry but vegetation and erosion indicated they are intermittent
(seasonal) watercourses. The presence of cattails, willows, and common reeds in the
meandering watercourse in the eastern portion of the site suggests a seasonally wet
environment and can also be indicative of a shallow groundwater environment. All other
primary vegetation on site (sumac, oak, grey dogwood, hawthorn, maple) are not necessarily
indicative of a wet environment.

There was no indication of groundwater discharge or visible seepage areas on the site. All
surface water runoff is directed to the watercourses and ditches lining the agricultural fields.

An area in the western portion of the site contains an abandoned vineyard, with numerous rows
of abandoned grapevines.

Most areas planned for development are currently used as agricultural fields with access from
two driveways along Barton Street. There is evidence of a historic concrete/foundation slab
near the northeast corner of the site.

2.3  Field Investigation
2.3.1 Drilling and Well Installation

The first phase of the subsurface drilling investigation at the site was conducted from December
5to0 12, 2016, and from January 23 to 27, 2017. A total of fourteen (14) boreholes were drilled at
twelve (12) locations, which were subsequently installed with monitoring wells. The second
phase of the subsurface drilling investigation was conducted from August 9 to 15, 2018. A total
of eight (8) boreholes were drilled at seven (7) locations, which were subsequently installed with
monitoring wells.

The boreholes were advanced using a continuous flight power auger track-mounted drill rig
equipped with conventional soil sampling and testing tools. The drilling was conducted by
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Determination Drilling of Hamilton, Ontario and was under the full-time supervision of a
member of Landtek staff who logged the borings and examined the samples as they were
obtained. The results of the drilling are recorded in detail on the accompanying borehole logs,
located in Appendix B of this document. The monitoring wells locations are shown on Figure 4
in Appendix A.

The monitoring wells were constructed with 50 mm inner diameter, Schedule 40 machine
slotted PVC screens equipped with a bottom cap, and machine threaded riser pipe. The screen
length and slot size are 1.5 m or 3.0 m, and 0.10-inch, respectively.

The annular space between the PVC riser pipes and each borehole wall was backfilled to at
least 0.3 m above the top of the screen with silica sand (No. 2). A bentonite seal was placed
immediately above the sand pack to a height just below grade. Each monitoring well was
finished with a monumental protective steel casing, which was cemented in-place.

A.J. Clarke & Associates Ltd. conducted a survey on February 10, 2017 to determine the
ground surface elevation, top of well pipe elevation, and accurate Universal Transverse
Mercator (UTM) co-ordinates of the installed wells. Landtek conducted an additional elevation
survey August 29, 2018 to tie-in the additional boreholes location, completed during the phase
2 drilling, to the survey conducted by A.J. Clarke and Associates Itd. Details of the monitoring
wells, including survey data, and screened intervals are summarized below in Table 1 below.

Table 1: Well Construction Details

Ground Pipe
Monitoring Easting Northing Surface | stick [;/Z et”h Slinrteef\?;d Screened Material
Well ID | (NAD83) | (NAD83) | Elevation | yp P
| (mbgs) | (m)
(masl) (m)
MW1 608226.2 | 4784919.7 95.04 0.86 5.99 3.0-6.1 Clayey Silt Till
MW2 608212.8 | 4784987.0 93.54 0.75 4.61 1.5-4.6 Clayey Silt Till
MW3 608237.9 | 4785070.9 92.74 0.68 4,58 1.5-4.6 Clayey Silt Till
Shale (Upper
Mw4 608141.9 | 4785325.9 91.39 0.79 6.23 3.0-6.1 Weathered Shale)
Contact (Till and
MW5 608289.8 | 4785210.5 91.04 0.84 15.10 12.2-15.2 Upper Weathered
Shale)
MW6-S 608307.6 | 4785049.7 92.19 0.92 6.14 15-6.1 Clayey Silt Till
MW6-D 608305.1 | 4785050.5 92.22 0.91 18.34 15.2-18.3 | Shale (competent)
MW7 608382.9 | 4785334.4 89.87 0.65 30.5 24.4-30.5 | Shale (competent)
Shale (Upper
MW8 608249.3 | 4785464.4 89.57 0.83 4.59 1.5-4.6 Weathered Shale)
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Table 1: Well Constructi

on Details Continued

Ground Pipe Well Screened
Monitoring | Easting Northing Surface stick Depth Interval Screened Material
Well ID (NAD83) | (NADS3) | Elevation | 2% | 8L | )
(masl)
Shale (Upper
MW9 608537.1 | 4785266.6 | 89.56 096 | 17.72 |13.7-168 | \veamered Shale)
MW10-S |608626.5 |4785430.5 | 88.15 089 | 751 |46-76 Clayey Silt Till
MW10-D |608621.6 |4785431.1 | 88.19 099 | 2005 | 18.9-21.9 | Shale (competent)
MW11 608644.1 | 4785312.9 | 89.18 097 | 1691 | 165-195 | Shale (competent)
Shale (Upper
MW12 608715.9 | 4785187.8 | 90.12 101 553 |21-52 Weathered Shale)
MW13 607857.4 | 4784775.8 | 98.50 073 | 760 |46-76 Shale
MW14 608062.6 | 4785233.1 | 99.65 072 | 760 |46-76 Shale
MW15 608231.9 | 4785310.3 | 90.72 081 | 760 |46-76 Shale
MW 16 608453.6 |4785467.8 | 88.55 080 |137 |107-137 | ClaveySitTil
and Shale
MW17S | 608455.6 | 4785193.0 | 90.59 0.79 1220 | 107-12.2 | Clayey Silt Til
MW17D  |608455.6 |4785193.0 | 90.59 075 | 200 |185-200 | ClaveysSitTil
and Shale
MW18 608610.1 | 4785017.5 | 92.02 078 | 760 |46-76 Shale
MW19 609102.6 | 4785291.1 | 10099 | 090 | 7.60 | 4.6-7.65 | Shale

masl| = meters above sea level

m = meters

mbgs = meters below ground surface

Well Development: Each of the installed monitoring wells (MW1 through MW19) was
developed to remove any sediment that may have been introduced during installation and to
improve the hydraulic properties of the formation against which the wells were screened.
Development employed waterra tubings with foot valves and or electric well pump. Each well
was pumped until a visible decrease in turbidity was observed.

Groundwater Sampling: On September 24, 2018, samples of ground water were collected
from monitoring wells MW13, MW14, MW15, MW16, MW17S, MW17D, MW18, and MW?7. All
collected samples were stored in coolers with freezer packs after collection and during transport
to the ALS Environmental Analytical Laboratory in Mississauga, Ontario for potability analysis.
ALS is accredited by the Canadian Associations for Laboratory Accreditation Inc. (CALA).

2.3.2 Hydraulic Conductivity Tests

Hydraulic Conductivity Testing: Eighteen of all the twenty two all the installed monitoring
wells were stress tested to provide estimates of the hydraulic conductivity for the zones

against which the screens for the wells were set.

Rising head tests were conducted by Landtek on February 1, 2017 for monitoring wells MW1,
MW2, MW3, MW4, MW5, MW6D, MW7, MW8, MW9, MW10D, MW11, and MW12. The tests
involved the extraction of a known volume to displace the water level and manual recording of

recovery at pre-determined intervals to at least 90% level recovery.

The hydraulic conductivity of the screened material over the screened interval of the monitoring
well was interpreted from the results using the Hvorslev formula as follows:
K=rIn(L/R)/2LT,
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Where:

K =hydraulic conductivity

r =radius of the well (standpipe)

L =length of test interval

R =borehole radius

To =time for recovery to within 37% of static water level

Rising head tests were conducted by Landtek on September 12, 2018 for monitoring wells
MW14, MW16, MW17S, MW17D, MW18, and MW19. The tests involved the extraction of a
known volume to displace the water level. A datalogger programed at 0.5 second intervals was
used to record the water level response during the tests.

The rising head test data MW14, MW16, MW17S, MW17D, MW18, and MW19 were analyzed
using AgteSolve Professional Version 4.5 software package developed by Glenn M. Duffield of
HydroSOLVE Inc. applying the Hvorslev analysis solutions, depending on hydrogeology.
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3.0 FINDINGS
3.1 Topography, Drainage and Hydrology

The site is predominantly flat-lying with elevations increasing gradually towards the Niagara
Escarpment to the south. The site ranges in elevation from approximately 88 meters above sea
level (masl) in the north to 95 masl in the south of the site. A total of four (4) regulated
watercourses cross the site, flowing generally south to north, directing runoff from the Niagara
Escarpment to Lake Ontario (HCA, 2016). Additional manmade ditches are present throughout
the site intended for local runoff from the agricultural fields. Local ponded water is intermittently
present throughout the site during times of increased precipitation. The regulated areas based
on Hamilton Conservation Authority Area map is as shown on Figure 5 in Appendix A

3.2 Regional Physiography

The site is located within a physiographic region known as the Haldimand Clay Plain which
occupies the area from the Niagara Escarpment to Lake Erie. A glacial lake covered this area
and, as a result, at some locations stratified clay and/or silt overlies fine grained till and there
are also intermixed layers of till and stratified fine grained sediments. The overburden thickness
increases southward from the Niagara Escarpment (City of Hamilton, 2010).

3.3 Climate

The climate in the study area is largely influenced by Lake Ontario. The general climate data
presented below in Table 2 was obtained from Environment Canada publications and from the
Environment Canada online database. Average climate data was taken from Hamilton A station
Airport (Hamilton Airport) for the period of 1981 to 2010.

Table 2. 1981 to 2010 Climate Normals for Hamilton A Station (as averages
Daily Average Average Rainfall Average Snowfall Average
Temperature (°C) (mm) (cm) Precipitation (mm)

January -5.5 29.7 40.8 64.0
February -4.6 28.2 35.1 57.8
March -0.1 42.6 26.5 68.4
April 6.7 71.3 8.4 79.1
May 12.8 78.7 0.5 79.4
June 18.3 84.9 0.0 84.9
July 20.9 100.7 0.0 100.7
August 20.0 79.2 0.0 79.2
September 15.8 81.9 0.0 81.9
October 9.3 76.5 0.7 77.4
November 3.7 74.4 11.0 84.3
December -2.3 43.8 335 73.0

Year 7.9 791.7 156.5 929.8

3.4 Regional Geology

The City of Hamilton is underlain by clastic and carbonate sedimentary rocks of Late
Ordovician to Middle Silurian age, which make up parts of three major depositional sequences
(Johnson et al., 1992). The oldest bedrock unit outcropping in the area, the Queenston
Formation, is predominantly dark red, fissile, hematitic, calcareous shale (Liberty et al., 1976).
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The Queenston Formation is found north of the Niagara Escarpment and consists in many
places of up to 4 feet (1.2 m) of very weathered bedrock (red clay) which grades downward
into typical brick-red shale. The Queenston shale is overlain by Halton Till in the area of the
site.

The Late Wisconsinan Halton Till is a clay to clayey silt till and is exposed in the form of a till
plain from Lake Ontario southward to the Niagara Escarpment. It is the youngest glacial unit
in the region and has been found to be relatively thick (up to 30 m) in the buried bedrock
valley between Grimsby and Grimsby Beach. The basal part of the till is red, relatively
coarser textured, and consists almost entirely of Queenston shale. Proglacial Lake Iroquois
clay, silt and sand is mapped as overlying the Queenston shale in the southern portion of the
site. The lake terrace is mainly underlain by Queenston shale and Halton Till although a sheet
of predominantly fine sand was deposited along the shoreline and is relatively thicker (up to
4.5 m) in the vicinity of Grimsby (Feenstra, 1975).

The existing surficial geology mapping of the site shows bedrock outcropping at surface in a
general east-west direction throughout the centre of the site. The northern portion of the site is
mapped as clay to silt-textured till (Halton Till) and the southern portion is mapped as coarse
textured sand and gravel deposits.

3.5 Regional Hydrogeology

Regional hydrogeology conditions were assessed on the basis of local water well records and
existing geologic reports.

The hydrostratigraphy (i.e. the vertical sequence and horizontal extent of aquifers and
aquitards) in the overburden and shallow bedrock generally follows the geologic layering. Till
formations in the overburden act as aquitards while the sandier units generally behave as
aquifers. Shale generally acts as an aquitard with an upper weathered bedrock aquifer layer
(City of Hamilton, 2010).

The Halton till has low infiltration potential due to the composition of the clay and density of the
till. The groundwater recharge potential is classified as “moderate” to “low”. The coarser grained
Proglacial Lake Iroquois deposits near the base of the escarpment represent a zone of high
groundwater recharge potential and function as a potential contributor of baseflow to stream
reaches to the north (Aquafor Beech Ltd., 2012).

3.6 MECP Water Well Records and Groundwater Resources

The site is located in the Hamilton Source Protection Area (SPA) and is classified as a located
in highly vulnerable aquifer area with a Score of 6 by the Ministry of the Environment,
Conservation and Park (MECP). The site location is, however, not in a wellhead protection
area, is not in an intake protection zone, and is not classified as a significant groundwater
recharge area. The source water protection details for the site were referenced from the
MECP website on Source Water Protection for the Province of Ontario (MECP, 2019).

The MECP Water Well Information System (WWIS) is a publically available database which
contains information such as groundwater well location, well construction details, static water
level, geologic units encountered with depth, general water quality observations, water use,
date of construction, and screened interval
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The MECP records for wells located within approximately 500 meters of the site were
reviewed to assess the general nature and use of the groundwater resource in the area and to
characterize local hydrogeologic conditions.

Well Construction

o Wells terminated iN DEAIOCK .........ieeiii e eaas 13
o Wells terminated iN OVEIDUITEN .....coeieieeee e e eas 3
L N[0 Y0 = v T 1
L SN 1o ] - Y 17
Well Uses
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Well Depth
L T3 1 g =1 L TN 1 11
@ BEtWEEN 15 AN B0 MM ouiiiiiiiiiiiiiii et e et e et e et e et e et s st s ea s sa s et s eassassaeeasaees 4
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The locations of all the MECP 17 wells are plotted on Figure 6 in Appendix A, and the MECP
well records included in Appendix D of this report.

Based on the well records, it is evident that there are 7 domestic water wells completed in
bedrock within 500 m of the site. However, the Site is situated within the City of Hamilton in
an area serviced by the City water supply systems.

3.7 Results of Subsurface Investigation

The borehole information is generally consistent with the geological data, and the predominant
soils comprise of an overburden of clayey silt till overlying shale bedrock.

In general, overburden was found on site ranging in thickness from approximately 0.9 m to
18.9 m. The composition of the overburden ranged from silty sand in the south to clayey silt till
in the north. The overburden was found overlying Queenston Shale. The detailed stratigraphy
encountered in each borehole is described in detail in the borehole logs. Note that not all of
the stratigraphic units were present in all boreholes. For example, fill material was only
encountered in boreholes BH11 and BH12, advanced on the City of Hamilton property.

The ground conditions encountered by the boreholes are discussed further in the following
sections.

Disturbed Surficial Soil
Surficial organic soils were encountered in all boreholes drilled within the disturbed agricultural

lands. These organic soils typically consisted of dark brown, silty clay, moist to wet, organic
filled material.
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Fill

Clayey silt fill was encountered in boreholes BH11 and BH12, located in the City of Hamilton
property in the eastern portion of the site. The fill extended to approximately 1.2 m in both
boreholes and generally consisted of moist, brown, clayey silt with trace coarse sand and
gravel.

Halton Till

Grey to brown clayey silt till was encountered in every borehole, except BH12 (fill material
overlay bedrock). The till contained trace amounts of sand, fine gravel, and shale fragments
and was found to be very stiff to hard. The till was found in varying thicknesses across the site
ranging from approximately 0.9 m to 18.9 m.

No water bearing zones were found in the till in the northern portion of the site, and minor
water bearing lenses were observed in the south where the till was overlain by the coarser silty
sand deposits.

During drilling activities, the till was found to be so hard that advancement by augering had to
be replaced by triconing, which is typically reserved for advancing through bedrock.

Silty Sand/Sandy Silt

Medium grained, brown, silty sand was encountered at surface in boreholes BH1, BH3, BH6-
D, BH6-S, and BH13. Slightly finer grained sandy silt was encountered in borehole location
BH2. These six borehole locations are located in the Multi-Area Development property in the
southern portion of the site where the pre-existing OGS maps show surficial coarse-textured
glaciolacustrine deposits. These deposits ranged in thickness from approximately 1 mto 2.5 m
and were found to overly the Halton Till.

Queenston Shale

The red, Queenston shale was encountered as weathered and unweathered in composition.
The weathered shale was typically observed as being incorporated into the overlying
overburden unit as red clay, whereas the unweathered shale was competent and was
observed to have a hard, blocky texture.

The bedrock was encountered at varying depths across the site, ranging from 0.9 m in borehole
BH4 to 18.9 m in borehole BH17D. The Higher bedrock elevations were observed in BH4 (0.9
m), BH8 (2.7 m), and BH12 (1.2 m). These boreholes are located in the northwest and eastern
portions of the study site.

Geologic Cross Sections

Geologic cross sections were prepared using the information obtained from the drilling
programs. These cross sections can be found in Figures 7 and 8 (A-A’, and B-B’, respectively).
A plan view map showing the locations of each cross section is indicated in Figure 4.

The geologic information collected from the borehole drilling indicates some similarities with
the pre-existing OGS mapping of the area, but differences were observed in the bedrock
elevations found across the site in comparison to the existing maps. In comparing the OGS




Hydrogeological Investigation Page 12
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

surficial geology map, high bedrock elevations were observed in the northwest and eastern
portions of the site, but decreases throughout the centre of the site to measured depths of
approximately 18.9 m below surface. The low bedrock elevations extend from the south of the
site, north to borehole location BH5, and trends in a northeast direction towards boreholes
BH9, BH11 and BH17D.

Evidence of the low bedrock elevation extending to the southwest is observed in MOE well
record 7122670 which logs overburden extending to depths >28 m. This well did not encounter
bedrock at the final depth of drilling.

It should be noted that not all boreholes were advanced into the bedrock, so the bedrock
elevations shown in the cross sections are interpreted throughout some areas.

3.7.1 Grain Size Analyses/Atterberg Limits

A total of five (5) overburden soil samples were submitted to Landtek’s soil laboratory for grain
size analysis using sieve and hydrometer methods (ASTM D422). The 4 samples were chosen
based on the range of grain sizes encountered during drilling. Results indicate the soil types
across the site range from clayey silt to silt to sand. The results of the grain size analyses are
provided in Appendix E and Atterberg Limits are provided in Appendix F. The soils are
classified as silty clay.

Soil samples were collected from BH13, BH14, BH15, BH16, and BH17 at depths ranging from
0.7 to 21.2 mbgs. These results are summarized below as follows:

BH13 @ 0.7-1.2 m bgs
Classified the soil as Silty Clay with 1.9% gravel, 30.6% sand, 41.4% silt and 26.1%
clay

BH14 @ 0.7-1.2 m bgs
Classified the soil as Silty Clay with 2.0% gravel, 28.2% sand, 43.5% silt and 36.3%
clay

BH15 @ 0.7-1.2 m bgs
Classified the soil as Silty Clay with 1.8% gravel, 11.6% sand, 50.2% silt and 36.4%
clay

BH16 @ 0.7-1.2 m bgs
Classified the soil as Silt Clay-Silt with 0.5% gravel, 16.9% sand, 43.2% silt and 39.4%
clay

BH17 @ 0.7-1.2 m bgs
Classified the soil as Silty Clay with 1.7% gravel, 32.5% sand, 43.0% silt and 22.8%
clay

3.8 Groundwater Monitoring

Water levels are measured manually in all 14 installed monitoring wells during the first phase of
drilling using a Solinst Water Level Tape. Data loggers (Solinst Model 3001 LT Levelogger
Junior Edge and Solinst Model 3001 LT Barologger Edge) were installed in 8 monitoring wells
completed to obtain a continuous (hourly) record of groundwater levels and temperature
fluctuations. Pressure data was corrected to barometric pressures recorded at the site. The 8
monitoring wells installed with Data loggers include MW1, MW2, MW4, MW5, MW7, MW10-D,
MW11, and MW12. These selected monitoring wells are screened in the clayey silt till, upper
weathered shale, and the deep shale.
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Depth to groundwater, in all installed 14 monitoring wells, were obtained manually by Landtek
staff during field events from January 2017 to August 2018. Field monitoring events were
completed in order to capture the natural seasonal variability in groundwater levels at the site.

Water levels are measured manually in all 8 installed monitoring wells during the second phase
of drilling using a Solinst Water Level Tape. Data loggers (Solinst Model 3001 LT Levelogger
Junior Edge and Solinst Model 3001 LT Barologger Edge) were installed in 4 monitoring wells
to obtain a continuous (hourly) record of groundwater levels and temperature fluctuations.
Pressure data was corrected to barometric pressures recorded at the site. The 4 monitoring
wells installed with Data loggers include MW13, MW16, MW18, and MW19. These selected
monitoring wells are screened in the upper weathered shale.

Manual groundwater elevation measurements collected during the program are provided below
in Table 4. Groundwater level elevations collected on October 15, 2018 are plotted in Figures 9
and 10 which depict the groundwater elevations and groundwater flow directions within the
clayey silt till as well as the shale across the site, respectively. Depths to groundwater across
the site were found to range from -0.07 mbgs (MW12 on April 27, 2017) to 11.57 mbgs (MW17-
S on August 29, 2018).

Overall, the site has a relatively shallow potentiometric surface in both the overburden till and
the buried shale.

Nineteen months of groundwater elevations were collected in order to present seasonal trends
and variations in groundwater levels in hydrograph format. Hydrographs of groundwater
elevations within each well are presented and discussed below.

It should be noted that the groundwater levels for the site will likely fluctuate seasonally
depending on the amount of precipitation and surface runoff.

The groundwater monitoring data are presented below in Table 3.

Table 3. Monthly Groundwater Monitoring Data

Ground Jan. 26, 2017 Feb. 1, 2017 Feb. 22, 2017
MW ID | Screened Material | Elevation WL WL WL WL WL WL

(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 2.38 92.66 2.52 92.52 2.03 93.01
MW2 Clayey Silt Till 93.54 0.81 92.73 1.02 92.52 0.78 92.76
MW 3 Clayey Silt Till 92.74 4.42 88.32 4.36 88.38 3.02 89.72
MW4 Shale (Upper 91.39 156 | 89.83 | 1.79 | 89.60 | 1.27 | 90.12

Weathered Shale)
Contact (Till and
MW5 Upper Weathered 91.04 0.45 90.60 1.55 89.50 1.30 89.75

Shale)
MW6-S Clayey Silt Till 92.19 dry dry dry dry 4.48 87.71
MW6-D | Shale (competent) 92.22 1.72 90.51 1.69 90.54 1.68 90.55
MW7 Shale (competent) 89.87 2.72 87.15 2.72 87.15 2.60 87.27

Shale (Upper

MW8 Weathered Shale) 89.57 0.18 89.39 0.37 89.20 0.04 89.53
Shale (Upper

MW9 Weathered Shale) 89.56 - - 201 87.55 2.06 87.50

MW 10- Clayey Silt Till 88.15 - - dry dry 7.24 80.91

MW10- | Shale (competent) 88.19 - - 3.07 85.12 2.59 85.60

MW11 Shale (competent) 89.18 - - 391 85.27 281 86.37
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Shale (Upper
MWI12 | \veathered Shale) 90.12 - - 0.74 89.38 0.30 89.82
Table 3. Monthly Groundwater Monitoring Data Continued
Ground Mar. 20, 2017 Apr. 27, 2017 Jun. 06, 2017
MW ID |Screened Material| Elevation WL WL WL WL WL WL
(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 1.31 93.73 0.69 94.35 1.10 93.94
MW?2 Clayey Silt Till 93.54 0.95 92.59 0.75 92.79 1.00 92.54
MW 3 Clayey Silt Till 92.74 1.06 91.68 0.34 92.40 0.84 91.90
Shale (Upper
MW4 Weathered Shale) 91.39 1.19 90.20 1.13 90.26 152 89.87
Contact (Till and
MW5 Upper Weathered 91.04 1.36 89.68 1.28 89.76 152 89.52
Shale)
MWG6-S Clayey Silt Till 92.19 0.61 91.58 0.51 91.68 1.88 90.31
MW6-D | Shale (competent) 92.22 161 90.61 141 90.81 1.38 90.84
MW7 Shale (competent) 89.87 2.59 87.28 2.45 87.42 2.46 87.41
Shale (Upper
MW8 Weathered Shale) 89.57 0.07 89.50 -0.03 89.60 0.24 89.33
Shale (Upper
MW9 Weathered Shale) 89.56 1.93 87.63 1.70 87.86 1.77 87.79
MW10-S Clayey Silt Till 88.15 6.63 MwW1 Clayey 95.04| 391 84.24
MW10-D | Shale (competent) 88.19 1.85 MW?2 Clayey 93.54| 2.27 85.92
MW11 Shale (competent) 89.18 1.69 86.49 142 86.76 1.49 86.69
Shale (Upper
MW 12 Weathered Shale) 90.12 0.19 89.93 -0.07 90.19 0.45 89.67
Table 3. Monthly Groundwater Monitoring Data Continued
Ground |_Jun. 28, 2017 Jul. 31, 2017 Sep. 09, 2017
MW ID |Screened Material| Elevation | WL WL WL WL WL WL
(masl) | (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 1.59 | 93.45 1.83 | 93.21 1.84 | 93.20
MW?2 Clayey Silt Till 93.54 1.14 | 92.40 1.26 | 92.28 1.25 | 92.29
MW 3 Clayey Silt Till 92.74 1.37 | 91.37 1.67 | 91.07 1.64 | 91.10
Shale (Upper
MW4 Weathered Shale) 91.39 1.83 | 89.56 197 | 89.42 196 | 89.43
Contact (Till and
MW5 UpperS\LVﬁa;hered 91.04 1.74 | 89.30 1.75 | 89.29 1.75 | 89.29
ale
MWG6-S Clayey Silt Till 92.19 1.08 | 91.11 1.15 | 91.04 1.14 | 91.05
MWG6-D |Shale (competent)| 92.22 1.46 | 90.76 1.47 | 90.75 1.46 | 90.76
MW7 Shale (competent)| 89.87 261 | 87.26 2.64 | 87.23 2.62 | 87.25
Shale (Upper
MW8 Weathered Shale) 89.57 0.46 | 89.11 0.55 | 89.02 0.48 | 89.09
Shale (Upper
MW9 Weathered Shale) 89.56 199 | 87.57 211 | 87.45 212 | 87.44
MW10-S| Clayey Silt Till 88.15 3.17 | 84.98 2.49 | 85.66 2.47 | 85.68
MW10-D|Shale (competent)| 88.19 240 |[8579 | 247 |8572 | 236 | 85.83
MW11 |Shale (competent)| 89.18 1.78 | 86.40 1.89 | 86.29 1.90 | 86.28
Shale (Upper
MW12 Weathered Shale) 90.12 0.83 | 89.29 1.03 | 89.09 0.99 | 89.13
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Table 3. Monthly Groundwater Monitoring Data Continued
Ground Oct. 21, 2017 Nov. 13, 2017 Dec. 12, 2017

MW D Screened Material | Elevation WL WL WL WL WL WL
(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 2.29 92.75 2.25 92.79 1.65 93.39
MW2 Clayey Silt Till 93.54 1.82 91.72 1.79 91.75 1.28 92.26
MW3 Clayey Silt Till 92.74 2.13 90.61 2.09 90.65 1.83 90.91
Shale (Upper
MwW4 Weathered Shale) 91.39 2.25 89.14 2.22 89.17 1.84 89.55
Contact (Till and
MW5 Upper Weathered 91.04 2.04 89.00 2.02 89.02 1.67 89.37
Shale)
MW6-S Clayey Silt Till 92.19 1.50 90.69 1.45 90.74 1.02 91.17
MW6-D | Shale (competent) 92.22 1.43 90.79 1.39 90.83 122 91.00
MW7 Shale (competent) 89.87 2.66 87.21 2.63 87.24 2.45 87.42

Shale (Upper

MW8 Weathered anale) | 8957 081 | 876 | 078 | 8879 | 042 | 89.15
MWO ngtﬁlsrég%pﬁgle) 89.56 215 | 8741 | 214 | 8742 | 190 | 87.66
MW10-S | _ Clayey Silt Till 88.15 188 | 8627 | 185 | 8630 | 189 | 86.26
MW10-D | Shale (competent) | _88.19 221 | 8598 | 220 | 8599 | 1.98 | 8621
MW1L | Shale (competent) | 89.18 192 | 86.26 | 1.89 | 86.29 | 1.66 | 86.52
MW12 Shale (Upper 90.12 1.25 88.87 0.99 89.13 0.99 89.13

Weathered Shale)

Table 3. Monthly Groundwater Monitoring Data Continued
Ground Jan. 15, 2018 Feb. 28, 2018 Apr. 25, 2018

MW ID Screened Material | Elevation WL WL WL WL WL WL
(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)

MW1 Clayey Silt Till 95.04 Frozen NA 1.62 93.42 0.73 94.31

MW?2 Clayey Silt Till 93.54 0.81 92.73 0.76 92.78 0.77 92.77

MW3 Clayey Silt Till 92.74 Frozen NA 1.80 90.94 0.32 92.42

Shale (Upper
Mw4 Weathered Shale) 91.39 Frozen NA 1.77 89.62 0.21 91.18
Contact (Till and
MW5 Upper Weathered 91.04 1.29 89.75 1.26 89.78 1.18 89.86
Shale)

MW6-S Clayey Silt Till 92.19 Frozen NA 0.89 91.30 0.45 91.74

MW6-D Shale (competent) 92.22 Frozen NA 1.17 91.05 1.09 91.13

MW7 Shale (competent) 89.87 2.17 87.70 1.98 87.89 1.82 88.05

Shale (Upper

MW8 Weathered Shale) 89.57 0.08 89.49 0.20 89.37 | -0.07 89.64
Shale (Upper

MW9 Weathered Shale) 89.56 1.86 87.70 1.64 87.92 1.62 87.94

MW10-S Clayey Silt Till 88.15 1.94 86.21 1.72 86.43 2.04 86.11

MW10-D | Shale (competent) 88.19 1.88 86.31 1.55 86.64 191 86.28

MW11 Shale (competent) 89.18 1.55 86.63 1.50 86.68 1.39 87.79

MW12 Shale (Upper 90.12 | Frozen | NA | 075 | 8937 | 029 | 89.83

Weathered Shale)
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Table 3. Monthly Groundwater Monitoring Data Continued
Ground May. 22, 2018 Jul. 3, 2018 Jul. 26, 2018
MW D Screened Material | Elevation WL WL WL WL WL WL

(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 0.78 94.26 0.86 94.18 0.96 94.08
MW2 Clayey Silt Till 93.54 0.91 92.63 1.30 92.24 1.02 92.52
MW3 Clayey Silt Till 92.74 0.73 92.01 1.67 91.07 1.02 91.72
Shale (Upper 1.62 89.77

MwW4 Weathered Shale) 91.39 1.52 89.87 2.10 89.29
Contact (Till and 1.49 89.55

MW5 Upper Weathered |91.04 1.33 89.71 2.60 88.44

Shale)

MW6-S Clayey Silt Till 92.19 0.59 91.6 1.24 90.95 1.06 91.13
MW6-D | Shale (competent) | 92.22 1.21 91.01 1.42 90.8 1.38 90.84
MW7 Shale (competent) | 89.87 1.90 87.97 2.52 87.85 2.12 87.75
Shale (Upper 0.71 88.86

MW8 Weathered Shale) 89.57 0.48 89.09 0.67 88.90
Shale (Upper 1.87 87.69

MW9 Weathered Shale) 89.56 1.70 87.86 2.17 87.39
MW10-S Clayey Silt Till 88.15 2.24 85.91 1.34 86.81 2.48 85.67
MW10-D | Shale (competent) |88.19 2.42 85.77 2.24 85.95 2.56 85.63
MW11 Shale (competent) |89.18 1.59 87.59 2.00 87.18 1.74 87.44
Shale (Upper 0.97 89.15

MW12 Weathered Shale) 90.12 0.70 89.42 1.17 88.95

Table 3. Monthly Groundwater Monitoring Data Continued

Ground Aug. 29, 2018 Sep 12, 2018 Sep 24, 2018
MW ID Screened Material | Elevation WL WL WL WL WL WL
(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)

MW1 Clayey Silt Till 95.04 0.80 - - - - -

MW?2 Clayey Silt Till 93.54 0.94 - - - - -

MW3 Clayey Silt Till 92.74 0.96 - - - - -
Shale (Upper

Mw4 Weathered Shale) 91.39 1.59 ) ) ) ) )

Contact (Till and
MW5 Upper Weathered 91.04 1.43 - - - - -
Shale)

MW6-S Clayey Silt Till 92.19 0.96 - - - - -

MW6-D | Shale (competent) 92.22 1.29 - - - - -

MW7 Shale (competent) 89.87 2.05 - - - - -
Shale (Upper

Mw8 Weathered Shale) 89.57 0.63 ) ) ) ) )
Shale (Upper

MW39 Weathered Shale) 89.56 1.76 ) ) ) ) )

MW10-S Clayey Silt Till 88.15 2.35 - - - - -

MW10-D | Shale (competent) 88.19 2.42 - - - - -

MW11 Shale (competent) 89.18 1.70 - - - - -
Shale (Upper

MW12 Weathered Shale) 90.12 0.87 ) ) ) ) )
Shale (Upper

MW13 Weathered Shale 98.50 1.50 97.0 1.50 97.0 1.64 96.86
Shale (Upper

MW 14 Weathered Shale 99.65 2.40 97.25 2.57 97.08 2.70 96.95
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Shale (Upper
MW 15 Weathered Shale 90.72 1.32 89.40 - NA 1.69 89.03
Clayey Silt Till and
MW 16 Shale (Weathered 88.55 0.69 87.86 0.71 87.84 0.73 87.82
MW17S Clayey Silt Till 90.59 B8 | 7002 | MOME | s011 | BB | 80.78
Clayey Silt Till and
MWI17D | g o0 (Weathered 90.59 BEgE | s7.77 | BN 87.72 | BB | 87.68
Shale (Upper
MW 18 Weathered Shale 92.02 3.13 88.89 3.48 88.54 3.70 88.32
Shale (Upper
MW19 Weathered Shale 100.99 3.12 97.87 3.40 97.59 3.46 97.53
Table 3. Monthly Groundwater Monitoring Data Continued
Ground Oct. 15, 2018 Nov. 16, 2018 Dec. 12, 2018
MW ID Screened Material | Elevation WL WL WL WL WL WL
(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 2.61 92.43 2.47 95.57 2.59 92.45
MW?2 Clayey Silt Till 93.54 1.97 91.57 1.91 91.63 2.04 91.50
MW3 Clayey Silt Till 92.74 2.30 90.44 2.2 90.54 2.23 90.51
Shale (Upper
MW4 Weathered Shale) 91.39 2.65 88.74 2.48 88.91 3.57 87.82
Contact (Till and
MW5 Upper Weathered 91.04 2.37 88.67 2.25 88.79 2.38 88.66
Shale)
MWG6-S Clayey Silt Till 92.19 1.96 90.23 1.85 90.34 1.89 90.30
MW®6-D Shale (competent) 92.22 1.58 90.64 1.40 90.82 1.53 90.69
MW7 Shale (competent) 89.87 2.75 87.12 2.68 87.19 2.75 87.12
Shale (Upper
MW8 Weathered Shale) 89.57 1.23 88.34 1.17 88.40 1.28 88.29
Shale (Upper
MW9 Weathered Shale) 89.56 2.37 87.19 2.29 87.27 241 87.15
MW10-S Clayey Silt Till 88.15 1.65 86.50 1.52 86.63 1.60 86.55
MW10-D | Shale (competent) 88.19 2.42 85.77 2.38 85.81 2.42 85.77
MW11 Shale (competent) 89.18 2.29 86.89 2.22 86.96 2.30 86.88
Shale (Upper
MW 12 Weathered Shale) 90.12 1.76 89.11 1.91 88.21 1.76 88.36
Shale (Upper
MW 13 Weathered Shale 98.50 1.76 96.72 - - - -
Shale (Upper
MW 14 Weathered Shale 99.65 2.86 96.79 - - - -
Shale (Upper
MW15 Weathered Shale 90.72 1.88 88.84 - - - -
Clayey Silt Till and
MW16 Shale (Weathered 88.55 0.93 | 87.62 - - - -
MW17S Clayey Silt Till 90.59 BB8 | so.66 - - - -
Clayey Silt Till and
MW17D | S0 (Weathered 90.59 B | s755 - - - -
Shale (Upper
MW 18 Weathered Shale 92.02 3.77 88.25 - - - -
Shale (Upper
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Table 3. Monthly Groundwater Monitoring Data Continued
Ground Jan 24, 2019 Feb 21, 2019 Mar 27, 2019

MW ID Screened Material | Elevation WL WL WL WL WL WL
(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 2,51 92.53 2.36 92.68 1.05 93.99
MW?2 Clayey Silt Till 93.54 1.95 91.59 1.72 91.82 0.93 92.61
MW3 Clayey Silt Till 92.74 2.14 90.60 2.03 90.71 0.49 92.25

Shale (Upper

MW4 Weathered Shale) 91.39 251 88.88 241 88.98 1.25 90.14
Contact (Till and
MW5 Upper Weathered 91.04 2.36 88.68 221 88.83 1.21 89.83
Shale)

MW6-S Clayey Silt Till 92.19 1.39 90.80 1.72 90.47 0.37 91.82

MWG6-D | Shale (competent) 92.22 1.78 90.44 1.32 90.90 1.13 91.09

MW7 Shale (competent) 89.87 2.67 87.20 2.60 87.27 1.23 88.64
Shale (Upper

MW8 Weathered Shale) 89.57 1.18 88.39 1.19 88.38 0.06 89.51
Shale (Upper

MW9 Weathered Shale) 89.56 2.25 87.34 2.15 87.41 1.69 87.87

MW10-S Clayey Silt Till 88.15 1.39 86.76 1.43 86.72 1.20 86.95

MW10-D | Shale (competent) 88.19 2.30 85.89 1.33 86.86 1.72 86.47

MW11 Shale (competent) 89.18 2.23 86.95 2.13 87.05 1.49 87.69
Shale (Upper

MW12 Weathered Shale) 90.12 1.64 88.48 1.46 88.66 0.59 89.53

Shale (Upper
MW13 Weathered Shale 98.50 0.67 97.83 1.60 96.90 0.93 97.57

Shale (Upper

MW14 Weathered Shale 99.65 . ) ) ) ) )
Shale (Upper

MW15 | onee R o | 90.72 171 | 8901 | 1.62 | 8910 | 069 | 90.03

mwie | SlaveysSiltTilland | g0 oo 072 | 8783 | 087 | 8768 | 070 | 87585

Shale (Weathered
MW17S Clayey Silt Till 90.59 B8 | so.s0 | BB 81.23 | 271 | 87.88
Clayey Silt Till and

MW17D | S0 (Weathered 90.59 BBE |s7.72 | BB | 8781 | 246 | 88.13
Shale (Upper

MW18 Weathered Shale 92.02 365 | 8837 | 358 | 8844 | 1.89 | 90.13
Shale (Upper

MW19 Weathered Shale 100.99 342 | 9757 | 337 | 9762 | 155 | 99.44

Table 3. Monthly Groundwater Monitoring Data Continued

Ground Apr 18, 2019 May 22, 2019 Jun 27, 2019
MW ID Screened Material | Elevation WL WL WL WL WL WL

(masl) (mbgs) | (masl) | (mbgs) | (masl) | (mbgs) | (masl)
MW1 Clayey Silt Till 95.04 0.97 94.07 1.05 93.99 0.68 94.36
MW2 Clayey Silt Till 93.54 0.76 92.78 0.85 92.69 0.27 93.27
MW3 Clayey Silt Till 92.74 0.36 92.38 0.43 92.31 0.33 92.41

Shale (Upper

MW4 Weathered Shale) 91.39 1.08 90.31 1.18 90.21 0.82 90.57
Contact (Till and
MW5 Upper Weathered 91.04 1.05 89.99 1.13 89.91 0.69 90.35
Shale)
MW6-S Clayey Silt Till 92.19 0.23 91.96 0.30 91.89 -0.02 92.21

MW6-D Shale (competent) 92.22 1.03 91.19 1.12 91.10 0.88 91.34
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MW7 Shale (competent) 89.87 1.09 88.78 1.16 88.71 0.87 89.00
Shale (Upper
MW8 Weathered Shale) 89.57 -0.05 89.62 0.24 89.33 -0.57 90.14
Shale (Upper
MW9 Weathered Shale) 89.56 1.55 88.01 1.62 87.94 0.93 88.63
MW10-S Clayey Silt Till 88.15 0.99 87.16 1.73 86.42 0.12 88.03
MW10-D | Shale (competent) 88.19 1.55 86.64 0.94 87.25 0.98 87.21
MW11 Shale (competent) 89.18 1.40 87.78 1.47 87.71 0.68 88.50
Shale (Upper

MW12 | \oathered ohale) | 9012 | 048 | 89.64 | 054 | 8958 | -0.25 | 9037
MW13 ng'illgrfa%pgﬁgl e | 9850 075 | 97.75 | 082 | 97.68 | 049 | 98.01
MW14 | \yenthersd hale | 9965 | - - |- - |- :

MW15 W‘:’th'gr(elépgﬁgl o | 9072 056 | 90.16 | 0.62 | 90.10 | 011 | 90.61
mwie | SveysitTiland | gg e | 61 | 8704 | 070 | 87.85 | 010 | 88.45

Shale (Weathered
MW17S Clayey Silt Till 90.59 2.60 87.99 2.68 87.91 1.30 89.29
Clayey Silt Till and

MWITD | S0 eathered | 9059 | 242 | 887 | 247 | 8812 | 187 | 8872
MW18 ng'?hlgrg%pgﬁ;l o | 9202 176 | 90.26 | 1.81 | 9021 | 1.65 | 90.37
MW 19 ngﬂgrg%pgﬁgle 100.99 | 142 | 99.57 | 154 | 99.45 | 1.64 | 99.35

Notes:

WL = groundwater level

mbgs = meters below ground surface

-q — groundwater level appears not to have recovered

masl = meters above sea level

MW 14 = Outside Property Boundary — Client requested that Monitoring should stop in November 2018.

Data loggers (Solinst Model 3001 LT Levelogger Junior Edge and Solinst Model 3001 LT
Barologger Edge) were installed in February 2017 in eight monitoring wells (MW1, MW2, MW4,
MW5, MW7, MW10D, MW11, and MW12) to obtain a continuous (hourly) record of
groundwater levels and temperature fluctuations in order to determine seasonal groundwater
level fluctuations across the Site. The hydrographs data are usually downloaded periodically
and corrected for barometric pressures influences recorded at the Site.

Data from installed data logger in MW5 for December 2017 to September 2018 could not be
retrieved as the logger was found to be damaged and not connecting when an attempt was
made to download the data.

Hydrographs of groundwater elevations for the period of late February 2017 to early
September, 2018, obtained using data loggers, and manual groundwater elevation readings
are provided on Figures 1 to 8 in Appendix D.

Figures 1, 2, 3, 4, 5, 6, 7, and 8 for MW1, MW2, MW4, MW5, MW7, MW10D, MW11, and
MW12, respectively, show the groundwater levels elevations readings generally increased from
February to May 2017, then decreased to October 2017, with the exception of Figure 5 with
lowest level in August, 2017. The groundwater levels readings then increased from August 2017
to February 2018. Figure 4 for MW5 shows the groundwater levels readings slightly increased
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from February to May 2017, then decreased to October 2017, and increased to December 2017
when the data logger installed in this monitoring well was damaged and and could not be
downloaded. The changes in groundwater shallow wells monitoring wells completed from 5.2 to
7.6 mbgs appear to be more pronounced than in the deeper wells from 22.0 to 30.5 mbgs.

The lowest depth to groundwater below ground surface collected on Site was in MW12 on
April 27, 2017 (approximately -0.07 mbgs [90.19 masl]), and the highest depth to groundwater
below ground surface was in MW17S on August 29, 2018 (approximately 11.57 mbgs [79.09
masl]). It should be noted that the groundwater level in MW12 on February 27, 2017 was
slightly above (-0.07 mbgs) ground but contained in the monitoring well riser pipe.

Fluctuations in the groundwater elevations on Site are interpreted to be directly affected by
seasonal variations in precipitation and climatic trends.

3.9 Hydraulic Gradients and Flow

Groundwater flows from the shallow to deeper aquifers as leakage across the aquitards. The
direction of vertical flow depends on the relative heads in the different aquifers. Leakage rates
vary locally depending on the magnitude of the vertical gradients and on the thickness and
hydraulic conductivity of the confining units (City of Hamilton, 2010).

The groundwater flow regime for the Site was determined by using the groundwater
elevations recorded in monitoring wells MW1, MW3, and MW10 for the overburden; and
MW6D, MW10D and MW11 for the bedrock. The water table contours lines were completed
by using triangulation with linear interpolation. The horizontal hydraulic gradients within the
overburden and shale aquifers were estimated from the October 15, 2018 groundwater
elevation data. The horizontal hydraulic gradient within the overburden clayey silt till was
estimated to be 0.015 m/m and the flow interpreted to be in a north-westerly direction. The
horizontal hydraulic gradient within the competent shale across the site was estimated to be
0.011 m/m and the flow interpreted to be in a north-easterly direction. The groundwater
contour diagrams, with interpreted groundwater flow directions, for the overburden and
bedrock are presented on Figures 9 and 10, respectively.

For the purpose of this discussion, vertical hydraulic gradient was assessed by the difference
in groundwater elevations between the shallow and deep nested monitoring wells MW6S and
MW6D; MW10S and MW10D; and MW17S and MW17D. The groundwater elevations
collected from February 2017 to August 2018 for the set of 3 monitoring nested wells can be
referenced from Table 4 above.

A summary of the calculated vertical hydraulic gradients from the groundwater elevation
readings is provided on the below in Table 4. A positive head difference represents an upward
hydraulic gradient and a negative head difference represents a downward hydraulic

Table 4. Summary of Vertical Hydraulic Gradients

Monitoring Vertical Hydraulic Gradients

Location Jan 26, 2017 Feb 1, 2017 Feb 22, 2017 March 20, 2017
MW6S  (shallow)

and MW6D (deep) NA NA 0.214+ 0.076-
head difference
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MW10S (shallow)
and MW10 (deep) NA NA 0.324+ 0.333+
head difference
Table 4. Summary of Vertical Hydraulic Gradients Continued
Monitoring Vertical Hydraulic Gradients
Location Apr 27, 2017 Jun 6, 2017 Jun 28, 2017 Jul 31, 2017
MW6S  (shallow)
and MW6D (deep) 0.069- 0.038+ 0.029- 0.024+
head difference
MW10S (shallow)
and MW10 (deep) 0.251+ 0.114+ 0.054+ 0.001+
head difference
Table 4. Summary of Vertical Hydraulic Gradients Continued
Monitoring Vertical Hydraulic Gradients
Location Sep 9, 2017 Oct 21, 2017 Nov 13, 2017 Dec 12, 2017
MW6S  (shallow)
and MW6D (deep) 0.024- 0.005+ 0.005+ 0.015-
head difference
MW10S (shallow)
and MW10 (deep) 0.008+ 0.023- 0.024- 0.006-
head difference
Table 4. Summary of Vertical Hydraulic Gradients Continued
Monitoring Vertical Hydraulic Gradients
Location Jan 15, 2018 Feb 28, 2018 Apr 25, 2018 May 22, 2018
MW6S  (shallow)
and MW6D (deep)  |na 0.021- 0.058- 0.034+
head difference
MW10S (shallow)
and MW10 (deep) 0.004+ 0.118+ 0.009+ 0.012-
head difference
Table 4. Summary of Vertical Hydraulic Gradients Continued
Monitoring Vertical Hydraulic Gradients
Location Jul 3, 2018 Jul 26, 2018 Aug 29, 2018 Sep 12, 2018
MW6S  (shallow)
and MW6D (deep) 0.016- 0.029- 0.030- NA
head difference
MW10S (shallow)
and MW10 (deep) 0.060- 0.005- 0.005- NA
head difference
MW17S (shallow)
and MW17D
(deep) head NA NA 1.046+ 0.911+

difference
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Table 4. Summary of Vertical Hydraulic Gradients Continued

Monitoring Vertical Hydraulic Gradients

Location Sept 24, 2018 Oct 15, 2018 Nov 16, 2018 Dec 12, 2018
MW6S  (shallow)

and MWED (deep) NA 0.034+ 0.037+ 0.030+
head difference

MW10S (shallow)

and MW10 (deep) NA 0.052- 0.060- 0.057-
head difference

MW17S (shallow)

and MW17D

(deep) head - - - -
difference
Table 4. Summary of Vertical Hydraulic Gradients Continued

Monitori Vertical Hydraulic Gradients

onitoring

Location Jan 24, 2019 Feb 21, 2019 Mar 27, 2019 Apr 18, 2019
MW6S  (shallow)

and MW6D (deep) 0.032- 0.033+ 0.020- 0.066-
head difference

MW10S (shallow)

and MW10 (deep) 0.064- 0.007+ 0.036- 0.039-
head difference

MW17S (shallow)

and MW17D

(deep) head 0.706+ 0.671+ 0.018+- 0.018+
difference
Table 4. Summary of Vertical Hydraulic Gradients Continued

Monitoring Vertical Hydraulic Gradients

Location May 22, 2019 Jun 28, 2019

MWG6S  (shallow)

and MW6D (deep) 0.067- 0.074-

head difference

MW10S (shallow)

and MW10 (deep) 0.055+ 0.060-

head difference

MW17S (shallow)

and MW17D

(deep) head 0.021+ 0.058-

difference

Vertical hydraulic gradients were observed at the nested well sets during the manual field

measurements completed from February 2017 to June 2019 as follows:

e MWG6S/MW6D
+ February, June, July, October, and November 2017; May, October, November,
December 2018; February and March 2019 (upward indicating a discharge
condition).
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« March, April, June, September, and December 2017; February, April, July and
August 2018; and January, April, May and June 2019 (downward indicating a
recharge condition).

e MW10S/MW10D
+ February to September 2017, January, February 2018; and February and May
2019 (upward indicating a discharge condition)
+» October to December 2017; May, July, August, October, November, December
2018; and January, March, April and June 2019 (downward indicating a
recharge condition)

e MW17S/MW17D
+ August to October 2018; January, March, April and May 2019 (upward
indicating a discharge condition)
«» June 2019 (downward indicating a recharge condition)

Based on the data obtained at the nested wells MW17S/MW17D, it appears that there is no
appears to readings highlighted red has not stabilized at the time they were recorded.

The vertical hydraulic conductivity values at nested wells MW16S/MW16D vary widely from
0.076- (downwards) to 0.214+ (upwards); the vertical hydraulic conductivity values at nested
wells MW10S/MW10D vary widely from 0.060- (downwards) to 0.333+ (upwards); while the
vertical hydraulic conductivity values at nested wells MW17S/MW17d vary widely from 0.058-
(downwards) to 0.826+ (downwards).

The readings obtained at MW17S/MW17D on September 24, 2018, October 15, 2018, January
24, 2019, and February 21, 2019, as shown on Table 3, appears to indicate that groundwater
levels have not recovered (stabilized). As a result, the estimated high upwards gradients on
these dates should be regarded as inaccurate.

3.10 Estimated Hydraulic Conductivity

3.10.1 Hydraulic Conductivity Tests

The estimated hydraulic conductivity values are provided on the following page in Table 5, and
normalized head vs. time curves for each hydraulic conductivity test is provided in Appendix G.
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Table 5. Estimated Hydraulic Conductivity Values

Monitoring Well Hydraulic Conductivity (m/s) Well Screen Material
MW1 24x10° Clayey Silt Till

MW?2 1.9x10° Clayey Silt Till

MW3 43x10° Clayey Silt Till

MW4 53x10° Shale (Weathered)

MW5 31x10" Contact (Till and Upper Weathered Shale)
MW6-S Dry — no results Clayey Silt Till

MW6-D 3.9x10° Shale (competent)

MW7 2.1x10° Shale (competent)

MW8 1.6x10° Shale (Weathered)

MW9 1.8x 10" Shale (Weathered))
MW10-S Dry — no results Clayey Silt Till
MW10-D 3.1x10” Shale (competent)

MW11 11x10" Shale (competent)

MW12 9.6x10° Shale (Upper Weathered Shale)
MW 14 6.8x 10" Shale (Weathered)
MW16 14x10° Clayey Silt Till and Shale (Weathered)
MW17S 2.1x10° Clayey Silt Till

MW17D 6.8x 10" Shale (Weathered)
MW18 9.6 x 10° Shale (Weathered)
MW19 1.3x10° Shale (Weathered)

Results indicate that the hydraulic conductivity values of the screened clayey silt till (MW1,
MW2, MW3, and MW17S) have a range 4.3 x 10° m/s to 2.1 x 10° m/s. This relatively low
hydraulic conductivity value is typical of a glacial till. Two additional locations screened in the
clayey silt till (MW6-S and MW10-S) were found to be dry after installation. The clayey silt till
overburden is of generally lower hydraulic conductivity and could preclude the free flow of
water infiltrating from the surface.

The hydraulic conductivity of the upper weathered shale (MW4, MW5, MW8, MW9, MW12,
MW14, MW17D, MW18 and MW19), which includes the well installed at the overburden-
bedrock contact, spans two orders of magnitude from 1.8 x 107 m/s to 1.6 x 10° m/s. The
upper weathered shale is the most permeable geologic unit tested on site.

Lastly, the hydraulic conductivity of the deeper, competent shale (MW6-D, MW7, MW10-D, and
MW11) spans 2 orders of magnitude from 1.1 x 10" m/s to 2.1 x 10° m/s. The test results from
monitoring well MW7 show it is the least permeable material tested on site. MW7 is also the
deepest well installed on site with a depth of 30.5 m. Typical conductivities of shale are less
than 10° m/s, as referenced from Table 2.2 in Freeze and Cherry (1979), suggesting that the
higher test results obtained from MW11 may indicate a fractured zone within the shale.

3.11  Groundwater Quality

Copies of the laboratory Certificates of Analysis are provided in Appendix H.

The analyzed groundwater samples collected from monitoring wells MW1, MW3, MW5, MW6,
and MW7 were compared to the following: Ontario Drinking Water Regulation (ODWQS)
JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES.

The water quality results are provided in Appendix G with the parameters that exceeded the
Ontario drinking water standards highlighted. The water quality results indicate that groundwater
guality meets the ODWQS, and guidelines with the exception of the following parameters:
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colour, Total Dissolved Solids, Colour, Turbidity, Chloride, Hardness, Nitrite, Sulphate,
Aluminum, Iron, Manganese, Boron, and Sodium.

E Coli and Total Coliform were identified in the sampled monitoring wells. This could be traced
to runoff and recharge of wastes from wild animals

3.12 Site Inspection to Assess Hydrogeologic Features

Significant hydrogeologic features were not identified at the site during the inspection. However,
according to the Hamilton Conservation Authority Area Map there are six (6) Regulated Areas in
and around the Site. One each is located along Barton Street and McNeilly Road; and four
areas at the Site. The Regulated Areas are presented on Figure 5 in Appendix A.




Hydrogeological Investigation Page 26
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

4.0 WATER TAKING EVALUATION & IMPACT ASSESSMENT

The site is proposed to be developed primarily for community use with residential, commercial,
institutional, park, and community services. The site is to be serviced by municipal water and
sanitary sewer services from the City of Hamilton. The existing site diagram is as shown on
Figure 2 in Appendix A; and the proposed development site plan is shown on Figure 3 in
Appendix A, as provided by Glen Schnarr & Associates.

The proposed development plan has not been finalized at this time. However, the proposed site
development will include Townhouses and Single Detached homes with one-level basements.

This evaluation is based on the following information provided by Branthaven Development
Corp:

1. All Basements will be one level

2. Approximate Townhouse Size: Maximum of 12.95 m x 6.15 m

3. Approximate Single Detached Homes: Maximum of 16.9 m x 9.69 m

Based on the results of the subsurface investigation, shallow bedrock generally occurs in the
western and eastern areas of the Site at depths as shallow as 0.9 mbgs in BH/MWA4.

As a result of the uneven depths to bedrock below ground surface, the excavation for the
earthworks and servicing and basements will be completed within the relatively low-permeability
upper layer clayey silt, and into the underlying bedrock, depending on the location at the Site.

Maximum Invert Depths of Services

Major utilities (storm and sanitary) are proposed, with servicing branches. It is assumed
that the proposed catch basins, sewers and manholes inverts will be located at depths
of approximately 4.5 mbgs.

Maximum Basement Foundation Depth

It is assumed that the proposed one level basement will extend to 2.5 mbgs

Groundwater Level

Based on groundwater level monitoring completed at the Site for 30 months, seasonal
high groundwater table at the Site was found to be -0.07 mbgs (above ground surface)
at MW8 on April 25, 2018.

4.1 Estimating Construction Dewatering Rate

Based on the field observations made during the drilling program and groundwater level
monitoring in the completed wells, it is anticipated that groundwater seepage will occur where
excavations are made below the groundwater level. If groundwater levels are intercepted within
the excavation, adequate pumping must be provided to prevent significant groundwater volumes
from accumulating.

To evaluate the potential groundwater control requirements during construction of the proposed
underground services and basements, groundwater level was conservatively assumed to be at
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ground surface i.e. 0.00 mbgs (seasonal highest groundwater depth recorded in April of 2018)
for the entire site.

The method suitable for dewatering an area depends on the locations, type, size and depth of
the dewatering needs; and the hydrogeological conditions such as stratification, thickness, and
hydraulic conductivity of the foundation soils below the water table into which the excavation
extends or is underlain. It is assumed that any groundwater dewatering for the Site excavations
would likely be completed with standard construction sump pump/well points or equivalent,
depending on conditions encountered such as water table elevation and subsurface materials.

The pumps must use appropriate technigues to prevent the pumping of fines and loss of ground
during dewatering activities and the flow of water must be appropriately managed so that
sediment is not pumped into the proposed discharge point.

Potential dewatering rates were calculated separately for the underground services; and
Townhouse and Detached homes to represent different excavation types. For the purposes of
this assessment, an open excavation was assumed. The use of trench boxes and conventional
shoring could further reduce the amount of groundwater infiltration and would be determined in
consultation with the selected subcontractor.

Hydraulic Conductivity Values

The geometric mean of hydraulic conductivity values obtained at four monitoring wells screened
across clayey silt across the site was determined to be 4.505 x 10-8 m/s and from eight
monitoring wells screened across shallow bedrock across the site was determined to be
5.0865x 10-6 m/s. These values were use in the following calculations

4.1.1 Dewatering Calculations

4.1.1.1 Equations

Underground Services

An estimate of the dewatering rate for the excavation was obtained using the method of
dewatering for long narrow trench, partial penetration by a single row of well points for an
unconfined aquifer (unconfined conditions) midway between two equidistant and parallel line
sources (p.22 of CIRIA, by Somerville, 1986).

The calculation is expressed as:
Q =[(0.73 + 0.27 * H-h/H) * x*K (H* — hd)/L]

Where: Q = pumping rate [m®/s]
K = hydraulic conductivity [m/s]
H = distance from the static water level to the bottom of the aquifer [m]
h = height of the water table (m) (height of the bottom of excavation above the
bottom of the aquifer)
x = length of trench [m]
L = distance to the line source, taken as equal to radius of influence (m), and given
by:
L = C (H-h) * VK




Hydrogeological Investigation Page 28
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

Where C = 1750 (Source: p. 18 of CIRIA Somerville, 1986)

The following were assumed:
o Depth of Services below ground = 4.50 m
e Target dewatering water level (0.5 m below Sewers inverts) = 4.50 m
+ 0.50 m = 5.00 m bgs

Townhouses and Detached Homes

The potential groundwater flow rate to the excavation was estimated using the dewatering
equation for a fully penetrated well of unconfined aquifer fed by circular source (Powers, et. al.,
2007):

Q = K (H? — h?)/In(Ry/re)
Where: Q = pumping rate [m?/s]
K = hydraulic conductivity [m/s]
H = saturated thickness of the aquifer before dewatering [m]
h = saturated thickness of the aquifer after dewatering [m]
R = radius of cone of depression or influence [m]
re = equivalent radius [m]
The radius of influence R can be estimated using the following equation:
R = Ch*VK

Where: C = is a factor equal to 3000 for radial flow to a pumping well
h = required drawdown [m]
K = hydraulic conductivity [m/s]

Dewatering of a rectangular area can be accomplished by using an equivalent radius (re) to
assess drawdown where re is given by the following equation:

re = \(length * width/r)
The following were assumed:
o Depth of Basement below ground surface = 2.50 m
o Target dewatering water level (0.5 m below base of excavation/basement floor) = 2.50 m
+ 0.50 m = 3.00 m bgs
4.1.1.2 Results

Storm/Sanitary Sewers

Area with Clayey Silt (overburden thickness greater than 6.0 m)

Using the dewatering equations and trench excavation lengths of 50 m, the maximum total
amount required to be pumped for dewatering the excavation associated for the storm/sanitary
sewer construction is approximately 3,424 L/day. Applying a safety factor of 1.2, the flow rate for
dewatering the assumed excavation will be range approximately 4,109 L/day. These
calculations and associated assumptions are provided in Appendix I.
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Area with Shallow Bedrock (overburden thickness 0.9 mto 2. 7. m)

Using the dewatering equations and trench excavation length of 50 m, the maximum total
amount required to be pumped for dewatering the excavation associated for the storm/sanitary
sewer construction is approximately 46,327 L/day. Applying a safety factor of 1.2, the flow rate
for dewatering the assumed excavation will be range approximately 55,592 L/day. These
calculations and associated assumptions are provided in Appendix |

Townhouse and Detached Building Basement

The plans view of the proposed excavation areas are provided in the Table below.

Construction Length (m) Width (m)
Townhouses 12.95 6.15
Detached Homes 16.9 9.69

Areas with Clayey Silt (overburden thickness greater than 3.0 m)

Townhouses

The total amount required to be pumped for dewatering the excavation associated with
townhouses basement construction is approximately 909 L/day. Applying a safety factor of 1.2,
the flow rate for dewatering the assumed excavation will be approximately 1,091 L/day. These
calculations and associated assumptions are provided in Appendix J.

Detached Homes

The total amount required to be pumped for dewatering the excavation associated with the
townhouse construction is approximately 1,236 L/day. Applying a safety factor of 1.2, the flow
rate for dewatering the assumed excavation will be approximately 1,483 L/day. These
calculations and associated assumptions are provided in Appendix J.

Areas with Shallow Bedrock (overburden thickness 0.9 m to 2.7 m)

Townhouses

The total amount required to be pumped for dewatering the excavation associated with
Townhouses construction is approximately 38,843 L/day. Applying a safety factor of 1.2, the
flow rate for dewatering the assumed excavation will be approximately 46,612 L/day. These
calculations and associated assumptions are provided in Appendix J.

Detached Homes

The total amount required to be pumped for dewatering the excavation associated with
Townhouses construction is approximately 53,326 L/day. Applying a safety factor of 1.2, the
flow rate for dewatering the assumed excavation will be approximately 69,991 L/day. These
calculations and associated assumptions are provided in Appendix J.
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4.1.2 Short Term Dewatering Volume

Underground Services

It was determined that the excavation dewatering rates for proposed underground services will
range from 4,109 L/day to 55,592 L/day for 50 m length of excavation, depending on if
excavation is completed in overburden of bedrock.

Underground Parking Levels

It was determined that the excavation dewatering rates for the proposed underground parking
levels will range from 1,091 L/day to 79,989 L/day, depending on if excavation is completed in
overburden of bedrock.

4.1.3 Long Term Dewatering (Post Construction)

The seasonal high groundwater level at the Site was determined to be above ground (~0.07 m).
As a result, long-term dewatering of the Townhouses and Detached Homes will be required at
the Site. The dewatering rates will range from 1,364 L/day to 69,991 L/day, depending on if
excavation is completed in overburden of bedrock.

Permit to Take Water

The maximum dewatering rate for construction excavation at the site is estimated to be
approximately 69,991 L/day = ~ 70 m3/day under normal condition. It should be noted that that
normal condition does not include extreme weather events. An Environmental Activity and
Sector Registration (EASR) is required for the Site as estimated dewatering volume is more
than 50,000 L/day and less than 400,000 L/day.

4.1.4 Dewatering Procedure

Based on the results of the hydraulic conductivity tests, seepage through the overburden and
bedrock the Site should be feasible to be handled by a sump/well point dewatering system.

The following general construction practices can be implemented to minimize the volume of
water to be extracted:
e Schedule construction outside the spring period when the water table is typically
elevated and avoid constructing during period of active precipitation.
e It is recommended that any excavations should be staged or constructed in such a
manner to be able to manage dewatering volume conveniently.
¢ Reduce the length of time during which the open cut remains open.

4.1.5 Water Management and Discharge Plan

Water extracted during construction dewatering is required to be discharged into an approved
location which could be storm, sanitary or combined sewers or surface water body near the Site.

As per the ByLaw, in order to issue a discharge approval, information relating to the quality and
guantity of the discharge must be provided to City of Hamilton. It is strongly recommended that
the applicant provide this information eight to twelve weeks prior to the proposed start of
discharge.
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It is expected that the rate and total volume of the discharge during dewatering be recorded.
This would require that the discharge line be equipped with a flow meter capable of monitoring
the discharge rate and a volume totalizer to record the total volume of water discharge. The
discharge rate and total daily flow will need to be recorded with the records maintained on site.
This can be accommodated by installing a flow meter on the discharge line.

A T-Coupling and valves should be installed downstream of the flow meter, which if necessary
can be operated to divert flow for mitigation purposes.

If needed, a weir tank and filter bag can be utilized during dewatering to reduce total suspended
solids (TSS) and turbidity prior to discharging of the water into either the City’s Sewer Systems
or water course.

4.2 Assessment of Potential Impacts and Water Management
4.2.1 Impact to Existing Groundwater Users

A search of the Ontario Ministry of the Environment Water Well Records for an area extending
about 500 m outward from the edge of the excavation was completed, identifying no Water wells
in the database. As a result, it is not anticipated that there will be any impact to the existing
water wells.

4.2.2 Impact to Surface Water and Natural Functions of the Ecosystem

According to the HCA, there are protected areas in and around the site as Shown on Figure 5 in
Appendix A. The nearest surface water to the Site Lake Ontario is located approximately 650 m
southeast of the site. The groundwater dewatering activities will result in localized depression of
the groundwater table, and it is anticipated that there will be impact within the estimated
maximum radius of influence of approximately 20 m calculated in Appendix J.

4.2.3 Contaminants Impacts

This occurs when pre-existing ground or groundwater contamination is mobilised and
transported where transmission pathways are created.

There are no known sources of contamination at the site. As a result, there is no potential for
mobilization of contaminants or creation of transmission pathways during the planned
groundwater dewatering activities.

4.2.4 Geotechnical Impacts

Geotechnical impacts occur where the geotechnical properties or state of the ground are
changed by groundwater control activities. The most common type of impact in this category is
ground settlement, with the corresponding risk of distortion and damage to structures, services
and other sensitive infrastructure.

Ground settlement can be caused by two principal mechanisms:

e Increases in effective stress as a result of lowering of groundwater levels, resulting in
compression and consolidation of the ground. Such settlements are an unavoidable
consequence of lowering of groundwater levels

e Removal of fine particles from the ground (loss of fines) which can occur when poorly
controlled sump pumping draws out soil particles with the pumped water. With good
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design and implementation, loss of fines (and the associated settlement risk) can be
avoided.

The Site is located in a developed area of Stoney Creek. It is anticipated that there will be no
impact beyond the radius of influence of approximately 20.0 m calculated in Appendix J.

Dewatering could be handled by pumping from a sump/well point dewatering system. The well
sump/point system used for lowering the water table within the excavation must be properly
screened and installed to ensure that pumping will not remove sediment from the low
permeability overburden aquifer. Removal of significant fines may result in the formation of
voids and the loss of ground.

Base on the above, potential geotechnical impacts are anticipated during dewatering at the Site.
Surrounding buildings and roads within 20 m of the Site should be monitored by geotechnical
instrumentation to determine impact, if any.

The proposed monitoring and mitigation plans are presented in Sections 5 and 6, respectively
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5.0 PROPOSED MONITORING PLAN
5.1  Construction Monitoring

Once construction dewatering is initiated it will be difficult to stop pumping or significantly reduce
the rate of pumping without disrupting construction activities. It will however be possible to
monitor the drawdown response at the construction site and to adjust the pumping rate to
optimize drawdown and the associated pumping rate.

5.2 Management of Dewatering Abstraction

5.2.1 Monitoring, Trigger Levels and Management Responses

Abstraction management is critical to ensure target water levels within the construction zone are
met, but that over-pumping does not occur.

Target groundwater levels in- and outside excavations will be set individually for each
dewatering monitoring well based on location, aquifer and construction requirements, in-line
with stated dewatering aims above.

Trigger levels for wells will typically be set 0.5 m above the dewatering target and 1.0 m below
the dewatering target to give a 1.5 m target operational zone. These targets may be reviewed
and adjusted to decrease size of the operational target zone and increase the factor of safety.

If monitoring indicates that dewatering zone groundwater levels exceed the upper trigger levels
(i.e. required drawdown is not being achieved or maintained) management actions are available
(in order of preference):

e Adjust automatic pump start and stop water levels;

¢ Increase pumping rates within the constraints of the system; and/or

¢ Install additional abstraction capacity (well points, spears or sump pumps).

If monitoring indicates that excavation zone groundwater levels are below the lower trigger
levels (i.e. excessive drawdown) management actions available are (in order of preference):

e Adjust automatic pump start and stop water levels; and/or

o Decrease pumping rates; and/or

e Reduce the number of pumps operating.

5.2.2 Contingency Responses

If management responses prove to be insufficient to achieve and maintain the target levels,
excavations may be slowed or suspended to enable contingencies to be implemented. Available
contingency measures that will be assessed include (in order of preference):

e Construction of additional dewatering wells, spears or sumps;

e Construction of additional drains or groundwater control structures;

Excavation would resume when the required drawdown is able to be reliably obtained.
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5.2.3 Settlement Monitoring

Implementation of a settlement monitoring plan is recommended to be completed within a radius
of influence of approximately 20.0 m of the Site. Prior to commencing dewatering perform
condition surveys of adjacent properties that could potentially be affected by dewatering
considering anticipated effects and specific dewatering design.

A typical settlement monitoring system would comprise a series settlement markers sited at
various distances beyond and at the site, within the zone of influence of groundwater drawdown.
Monitoring points should be surveyed to an accuracy of +/-2 mm. Note that the reference
benchmark must be located beyond the extent of the anticipated influence of groundwater
drawdown. For very high risk projects, incorporation of piezometer standpipes will allow
confirmation of the field groundwater drawdown and will enable calibration of field settlement
observation with theoretical assessments.

Alert and Action settlement thresholds should be set, selected though theoretical assessment of
anticipated settlements and review of sensitivity of adjacent structures and infrastructure. It is
prudent to implement staged groundwater drawdown, providing hold points to allow adequate
time to enable observation of the delayed settlement response of the ground.
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6.0 PROPOSED MITIGATION PLAN

Mitigation would involve the reduction or elimination of the impacts induced by construction
dewatering. As noted above, the potential exists for dewatering to cause ground settlement, with
the corresponding risk of distortion and damage to structures, services and other sensitive
infrastructure. There is also a potential for dewatering to impact the surface water
system/Protected areas in and around the Site.

The groundwater dewatering activities will result in localized depression of the groundwater
table, and it is anticipated that there will be no impact beyond the radius of influence of 20.0 m.

Geotechnical Impact

As noted above, the potential exists for dewatering to cause ground settlement, with the
corresponding risk of distortion and damage to structures, services and other sensitive
infrastructure.

Methods to limit adverse dewatering settlement are:

e Settlement associated with loss of fines can be mitigated through appropriate design of
the dewatering system to control flow velocity and provide screens and/or filters matched
to the grading of the in-situ soils. Entrainment of fines must be monitored during
construction; actions could include analysis of Total Suspended Solids (TSS) in
discharge water and/or monitoring of accumulation of sediment in sedimentation tanks.

¢ Drawdown-induced ground settlement is mitigated though pre-construction estimation of
groundwater drawdown and settlement coefficients to identify risk prior to drawing the
groundwater down, and water level monitoring in monitoring boreholes to check that
larger drawdowns than anticipated at distance from the excavation are not occurring.

o Differential settlement is most problematic; this can be reduced by managing the rate of
drawdown and understanding where clear changes in soil type occur. Should potentially
damaging settlement be indicated, these can be mitigated by installing groundwater
cutoffs to stem or restrict groundwater flow and limit drawdown beyond the site.

e Provide sufficient temporary support to excavations to maintain stability, where seeps
might otherwise induce progressive collapse of the sides of the excavation.

o During dewatering implement staged drawdowns (where appropriate), and monitor field
settlement and water level changes beyond the immediate site, comparing against
theoretical settlements and water levels to allow warning of potential dewatering
settlement issues.

Impact to Surface Water Bodies/Requlated Areas

As noted above, the potential exists for dewatering impact to surface water and regulated areas
close to the Site.

All identified water bodies/regulated areas at and at close proximity to the Site should be
monitored pre, during, and post- construction. Should potentially damaging impact be identified,
this can be mitigated by installing groundwater cut-offs to stem or restrict groundwater flow and
limit drawdown.
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7.0 SITE DEVELOPMENT, HYDROGEOLOGY and WATER BALANCE

The following discussion and recommendations are based on the data gathered for the study
and are presented for site planning purposes.

7.1  Site Development Concept

The Site is approximately 105.70 ha in size, including existing areas that are not planned for
development, and existing residential holdout properties that are planned for development. It
was assumed that including the existing areas will have a minor effect on the water balance
calculations. The site is proposed to be developed primarily for community use with residential,
commercial, institutional, park, and community services, parking areas, and roadways. The Site
is to be serviced by municipal water and sanitary sewer services from the City of Hamilton

The following summarizes the currently proposed approximate land coverage areas for the
development:

e Building roof area 21.62 ha
¢ Roadways, walkways, parking 22.15 ha
e Green space, SWMP, natural areas 61.93 ha
e Total Area 105.70 ha

The above-noted proposed land coverage at the Site is based upon information provided by
the Block 3 Landowners Group and the Concept Plan of the Proposed Development
presented on Figure 3 in Appendix A of this report; and does not include existing areas that
are not planned for development. It includes existing residential holdout properties that are
planned for development.

7.2  Principal Hydrogeologic Features and Functions

The results of the study indicate that the site hydrogeologic characteristics can be summarized
as follows:
e Generally, the site stratigraphy consists of a surficial layer of disturbed soil (in the
areas of the fields actively utilized for agriculture), underlain by clayey silt till (Halton
Till) and Queenston red shale.
+« Slightly coarser medium grained sand was identified overlying the Halton Till in
boreholes BH1, BH2, BH3, BH6-S/D, and BH13, which are all located in the
southern portion of the site. This southern area has been previously identified in
OGS maps as containing coarse grained glaciolacustrine deposits. Although
coarse grained sands and gravels were not identified in this area, the medium
grained sand was the coarsest overburden material identified on the site.

+ Shale bedrock was encountered at varying depths across the site, ranging from
0.9 m in borehole BH4 to 18.9 m in borehole BH17D. The distance between
BH4 and BH17D is approximately 340 m. In referencing the OGS surficial
geology maps for the area, bedrock was anticipated to be found at or
immediately below surface across the central portion of the site. Instead, we
found a bedrock low, extending to a measured depth of 18.9 mbgs trending in a
northeast direction across the centre of the site

¢ Groundwater flow at the site is controlled by the surficial geology present across the
area. The overburden present at surface includes the low permeability clayey silt
Halton Till found in the central and northern portions of the site, and the medium
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grained silty sand in the southern portion of the site. The low hydraulic conductivity
(10° to 10® m/s) of the Halton Till will reduce the amount of groundwater infiltration,
recharge, or flow, and as a result, water will tend to flow overland and drain along
surface watercourses after rainfall or melt. The recharge rate for a clayey silt till
ranges from approximately 100 to 125 mm/year (MOE, 1995). The medium grained
silty sand located in the southern portion of the site was found overlying the Halton
Till. Silty sand has a typical recharge rate of 150 to 200 mm/year (MOE, 1995).
The water table present on site in the Halton Till ranges from 93.01 masl in MW1 to
80.91 masl in MW10-S. The groundwater flow within the Till is to the northwest. The
water table present within the underlying Queenston shale ranges from 91.18 masl in
MW4 to 85.60 masl in MW10-D. The groundwater flow within the shale was to the
northeast. The groundwater directions were derived from groundwater level monitoring
data recorded at the Site on October 15, 2018.
Vertical hydraulic gradients were observed at the nested well sets during the manual
field measurements completed from February 2017 to June 2019 as follows:
< MWG6S/MWG6D: February, June, July, October, and November 2017; May,
October, November, December 2018; February and March 2019 (upward
indicating a discharge condition); and March, April, June, September, and
December 2017; February, April, July and August 2018; and January, April, May
and June 2019 (downward indicating a recharge condition).
< MW10S/MW10D: February to September 2017, January, February 2018; and
February and May 2019 (upward indicating a discharge condition); October to
December 2017; May, July, August, October, November, December 2018; and
January, March, April and June 2019 (downward indicating a recharge
condition)
< MW17S/MW17D: August to October 2018; January, March, April and May
2019 (upward indicating a discharge condition); and June 2019 (downward
indicating a recharge condition).
The vertical hydraulic conductivity values at nested wells MW16S/MW16D vary widely
from 0.076- (downwards) to 0.214+ (upwards); the vertical hydraulic conductivity values
at nested wells MW10S/MW10D vary widely from 0.060- (downwards) to 0.333+
(upwards); while the vertical hydraulic conductivity values at nested wells
MW17S/MW17D vary widely from 0.058- (downwards) to 0.826+ (downwards).

The readings obtained at MW17S/MW17D on September 24, 2018, October 15, 2018,
January 24, 2019, and February 21, 2019, as shown on Table 3, appears to indicate that
groundwater levels have not recovered (stabilized). As a result, the estimated high
upwards gradients on these dates should be regarded as inaccurate.

The water table present within the glaciolacustrine overburden materials at the site
ranges from -0.02 (slightly artesian condition) to 7.24 meters below ground surface
(mbgs); and the water table present within the shale bedrock ranges from -0.07
(slightly artesian condition) to 3.91 mbgs. It should be noted that the groundwater
levels usually fluctuate seasonally depending on the amount of precipitation and
surface runoff; and values will also depend if the water levels has fully recovered
before readings were taken.

During drilling activities, the surficial Halton Till was typically found to be very dense
and dry. Based on the physical characteristics of the till and the low hydraulic
conductivities measured, dewatering during construction activities will be minimal
and may likely only be required for surface runoff and pooling in locations where
construction extends only into the till. If construction activities are planned to extend
into the upper weathered bedrock areas found in the northwest and eastern portions
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of the site, long term dewatering will likely be required due to the shallow
potentiometric surface observed in the shale.

e Once the proposed construction excavation depths have been finalized, a detailed
dewatering plan should be prepared and anticipated dewatering flows estimated
based.

e The majority of the surficial material on site consists of clayey silt Halton Till and would
not be well suited to groundwater recharge due to the relatively low hydraulic
conductivity of the glacial soils.

¢ The topography on the northern portion of the site gently slopes toward the northeast
of the site.

The above noted hydrogeological characteristics should be considered in conjunction with the
requirement for site development plans and in particular storm water management practices
at the site. Further information regarding water balance at the site is presented in the
following section.

Based on the above information, the following considerations should be made with respect to
maintenance of hydrogeologic functions and hydrogeologic conditions at the site:

e The majority of the site consists of glaciolacustrine clayey silt material overlain by silty
sand/sandy silt in the southwest area of the Site. The clayey silt was observed to be
overlying shale bedrock. The clayey silt and shale bedrock would not be well suited to
groundwater recharge due to the relatively low hydraulic conductivity of the these
layers. Engineered infiltration methods, other Best Management Practices and low
impact development methods should be implemented accordingly.

7.3 Water Balance

The Site is proposed to be developed primarily for community use with residential,
commercial, institutional, park, and community services. The development plan will also
consist of parking areas, and access routes. Without mitigation, this will lead to a decrease in
infiltration and groundwater recharge.

The surface soils at the Site provide limited water recharge into the shallow groundwater
system. This is a result of the relatively impermeable clayey silt soil encountered below
surface across the Site. Based on the subsurface investigation completed for the Site, no
enhanced zones of groundwater flow or transmission were identified across the Site. However,
limited groundwater recharge will occur at the Site due to the coverage of most of the Site area
are by buildings, parking areas, and paved access routes.

Notwithstanding the above, one of the objectives during development should be to ensure that
the overall volume of groundwater recharge is not significantly impacted. A water balance for
the Site was prepared to assess the distribution of precipitation, evapotranspiration, infiltration
and runoff for existing (pre-development) conditions as well as post-development conditions.
The water balance calculations are detailed in Appendix K.

Evapotranspiration represents the transport of water from the earth back to the atmosphere and
is an important component to a water balance calculation. The Thornthwaite method was used
to calculate potential evapotranspiration typical for the region. By using equations 8, 9, and 10 in
Thornthwaite (1948), the potential evapotranspiration for the region was found to be 609
mm/year. The calculation is included in Appendix K.
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As was presented in Table 1, the annual total precipitation was taken from the Hamilton A
climate station for the period of 1981 to 2010. Total annual precipitations for the area is 930
mm/year, and mean daily temperature is 7.9 °C.

In summary, the typical shallow groundwater recharge rate for the Site is estimated to be 100
mm/year. This recharge was referenced from the MOE Table 2 and Table 3 approach in the
Technical Information Requirements for Land Development Applications (MOE, 1995). The
post-development water budget was calculated and is presented in Appendix K.

The water balance (pre and post-development) is summarized from data in Table 6 in Appendix
K and comparison of pre and post-development water balance is summarized on the following
page in Table 6.

Table 6. Comparison of Pre and Post-Development Water Balance

Precipitation Evapotranspiration Infiltration Run-Off
Development Phase (m?) (m?) (m?) (m?)
Pre-Development 983,010 545,177 100,710 337,123
Post-Development 983,010 377,154 69,671 536,185

The increase in run-off from 337,123 m® to 536,185 m? is the result of developing and installing
hard surfaced or impermeable areas across the Site. The post-development impermeable
areas also results in the decrease of evapotranspiration and infiltration across the Site.

The above-noted values and associated calculations found in Appendix K are considered to be
conservative and are based on the following assumptions:

¢ No infiltration will occur beneath the internal roads, public walkways, buildings or
driveways.

o No evapotranspiration will occur from the internal roads, public walkways, buildings or
parking areas.

7.4  Mitigating Measures to Maintain Hydrogeological Functions

7.4.1 Maintenance of Groundwater Recharge

The Site is considered not to have significant amounts of groundwater recharge due to the
relatively low-permeable soils encountered beneath the Site; most of the entire surface area
coverage by buildings, parking areas, and paved access routes. As a result, infiltration values
are expected to decrease from 100,710 m®/year to 69,671 m®year, based on the water balance
calculations outlined in Appendix K. This decrease in infiltration indicates that approximately
15% of the roof runoff from the buildings must be re-directed towards overland flow or infiltration
facilities in order to match the pre-development infiltration rates and surface flow to the pond.

It is recommended that development planners collaborate with storm water specialists or
engineers to be able to maintain pre-development water balance and recharge at the Site
through storm water management design techniques. Perhaps Low Impact Development
techniques would be applicable for this Site.

7.4.2 Maintenance of Groundwater Transmission Pathways

It is understood that the earthworks and servicing will be completed within the low-permeability
silty clay, clayey silt. The overall continuity of the groundwater flow at the Site should be
maintained, where practical. Generally, any groundwater transmission pathways encountered
can be maintained through the following means:
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The excavation of any underground services or utilities across more permeable layers
may interrupt the groundwater flow. As good practice, it is recommended that trench
backfilling operations be carried out with materials that are similar to the materials that
have been excavated. In particular, if any more permeable sand zones are encountered,
they must not be truncated by backfiling of the excavation or trench using lower
permeability materials (such as the clayey silt identified across the subject Site).
Groundwater flow may occur into the open shallow excavations if more permeable
pockets of deposits, such as silty sand, are encountered; however, Based on the results
of the subsurface investigation, groundwater control (such as from wells or well points) is
anticipated during construction. It is recommended that any excavations should be
staged or constructed in such a manner to avoid the collection of overland drainage.
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8.0 SUMMARY AND CONCLUSIONS
The following summarizes the results of the investigation:

e The Site is characterized by glaciolacustrine material. Silty clayey silt, Silty
sand/Sandy silt were encountered across the Site. Beneath the quaternary deposits
on the Site is bedrock of the Queenstone Formation.

¢ Monitoring wells were installed into the overburden clayey silt Halton Till, the upper
weathered Queenston shale, and the deeper competent Queenston shale.

¢ Shale bedrock was encountered at varying depths across the site, ranging from 0.9 m
in borehole BH4 to 18.9 m in borehole BH17D. The distance between BH4 and BH17D
is approximately 340 m. In referencing the OGS surficial geology maps for the area,
bedrock was anticipated to be found at or immediately below surface across the
central portion of the site. Instead, we found a bedrock low, extending to a measured
depth of 18.9 mbgs trending in a northeast direction across the centre of the site.

e The hydraulic conductivity of the screened clayey silt till (MW1, MW2, and MW3) is
relatively consistent, spanning only a single order of magnitude from 4.3 x 10 m/s to
2.4 x 10® m/s, with the exception of MW17S with a value of 2.1 x 10° m/s. This
relatively low hydraulic conductivity is typical of a glacial till.

e The hydraulic conductivity of the upper weathered shale (MW4, MW5, MW8, MW9,
MW12, MW14, MW17D, MW18, and MW19), which includes the well installed at the
overburden-bedrock contact, spans two orders of magnitude from 1.8 x 10" m/s to 1.6
x 10®° m/s. The upper weathered shale is the most permeable geologic unit tested on
site.

e The hydraulic conductivity of the deeper, competent shale (MW6-D, MW7, MW10-D,
and MW11) spans 2 orders of magnitude from 1.1 x 107 m/s to 2.1 x 10° m/s.

e The groundwater flow within the Till is to the northwest; and the groundwater flow
within the shale is to the northeast.

¢ The majority of the surficial material on site consists of clayey silt Halton Till and would

not be well suited to groundwater recharge due to the relatively low hydraulic
conductivity of the glacial soils.

e |If earthworks and servicing is planned for construction within the low-permeability
upper clayey silt till, dewatering during construction activities will likely be minimal and
may likely only be required for surface runoff and pooling.

e If construction activities are planned to extend into the upper weathered bedrock areas
found in the northwest and eastern portions of the site, groundwater transmission
pathways may be encountered and interrupted. As good practice, it is recommended
that trench backfilling operations be carried out with materials that are similar to the
materials that have been excavated. In particular, if any more permeable silty zones
are encountered, they must not be truncated by backfilling of the excavation or trench
using lower permeability materials (such as the clayey silt identified across the subject
site).

e If excavation into the Queenston shale is contemplated, the water level within the
shale will locally rise to its potentiometric surface/water table, which has been
identified as ranging from -0.07 mbgs to 3.91 mbgs. If excavation into the
glaciolacustrine overburden materials at the site is contemplated, water level within

o will locally rise to its potentiometric surface/water table ranges from -0.02 (slightly
artesian condition) to 7.24 meters below ground surface (mbgs).The data presented in
this report can be used by civil engineers, planners, and builders to make decisions
based on residential basement construction and long term dewatering methods.
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e Once the proposed construction excavation depths have been finalized and the
service excavation depths confirmed, a detailed dewatering plan should be prepared
and anticipated dewatering flows estimated.
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9.0 CLOSURE

We trust this report is satisfactory for you purposes. If you have any questions regarding our
submission, please do not hesitate to contact this office.

Yours truly,

Landtek Limited

A? g S S —
Henrerebor, M.Sc., P.Geo.,
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11.0 LIMITATIONS

The conclusions and recommendations given in this report are based on information determined
at the borehole locations. Subsurface and ground water conditions between and beyond the
boreholes may be different from those encountered at the borehole locations, and conditions
may become apparent during construction that could not be detected or anticipated at the time
of the geotechnical investigation. It is recommended practice that Landtek be retained during
construction to confirm that the subsurface conditions throughout the site are consistent with the
conditions encountered in the boreholes.

The comments made in this report on potential construction problems and possible remedial
methods are intended only for the guidance of the designer. The number of boreholes may not
be sufficient to determine all the factors that may influence construction methods and costs. For
example, the thickness and quality of surficial topsoil or fill layers may vary markedly and
unpredictably. Contractors bidding on the project, or undertaking construction on the site should
make their own interpretation of the factual borehole information, and establish their own
conclusions as to how the subsurface conditions may affect their work.

The survey elevations in the report were obtained by Landtek or others, and are strictly for use
by Landtek in the preparation of the geotechnical report. The elevations should not be used by
any other parties for any other purpose.

Any use which a third party makes of this report, or any reliance on or decisions to be made
based on it, are the responsibility of such third parties. Landtek accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions taken
based on this report.

This report does not reflect environmental issues or concerns related to the property unless
otherwise stated in the report. The design recommendations given in the report are applicable
only to the project described in the text and then only if constructed substantially in accordance
with the details stated in this report. Since all details of the design may not be known, it is
recommended that Landtek be retained during the final design stage to verify that the design is
consistent with the report recommendations, and that the assumptions made in the report are
still valid.
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MONITORING WELL LOGS




LANDTEK LIMITED

LOG OF BOREHOLE NO.

MW1

Project No.: 16381 Drill Date:

December 8, 2016

Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona Datum:

Geodetic

Elev.| Samples SPT "N" Value

Material Description

Symbol
Scale (m)

Depth| No. [Type

100

Soil Moisture (%)

GWL
Monitor
Details

25 50

— o

Test Data

Ground Surface 95.0

o
o

+250 mm organic soil thickness m

SILTY SAND

medium grained, moist, brown

-1.0

-1.5

932 | 1 [SS ® (17

-2.0

CLAYEY SILT TILL 18

trace gravel and shale, moist

L¥p.61m
Qct.1$,2018

-25

-3.0

Iz

-35

-4.0

-4.5

-5.0

55

-6.0

bentonite
backfill

sand backfill to
27m

3.05m

3.0 m of
slotted

50 mm dia.
PVC pipe

6.1m

88.49 65 P 126

BOREHOLE TERMINATED 6.55
-7.0

-7.5

-8.0

-85

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

Notes: 1. Monitoring well installed with 2" PVC pipe
2. Water level reading: WL at 2.38 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED

LOG OF BOREHOLE NO.

MW?2

Project No.: 16381 Drill Date:

December 8, 2016

Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona Datum:

Geodetic

Elev.| Samples SPT "N" Value

Material Description

Symbol
Scale (m)

Depth| No. [Type

o
N
al
a
o
~
a1

100

Soil Moisture (%)

GWL
Monitor
Details

25 50

— o

Test Data

Ground Surface 93.5

o
o

+350 mm organic soil thickness m

SANDY SILT
very moist to wet

-1.0

-1.5

CLAYEY SILT TILL
trace gravel and shale, moist, brown-grey

-2.0

L
L

-25

-3.0

-35

-4.0

-4.5

88.5 5.0

BOREHOLE TERMINATED 5.03
-5.5

-6.0

-6.5

-7.0

-7.5

-8.0

-85

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

bentonite
backfill

sand backfill to

12m

15m

3.0 m of
slotted

50 mm dia.
PVC pipe

4.57m

Notes: 1. Monitoring well installed with 2" PVC pipe
2. Water level reading: WL at 0.81 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. Mw3
Project No.: 16381 Drill Date: December 8, 2016
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o E Elev.| Samples £ SPT "N" Value Soil Moisture (%) o |50
Material Description ; % % E3 Test Data
s 3
@' [Depthf No. |Type @ 0 25 50 75 1000 25 50 =4
Ground Surface 92.7 o OI ! ! ! L I I
+350 mm organic soil thickness m '
bentonite
O 05 backfill
SILTY SAND .
medium grained, trace clay, moist 10 sand backiill to
-15
15m
1 |ss 17
2.0
wet seam found at 2.3 m U=2.30m
Dctt.15,2018
25 3.0m of
90.0 slotted
50 mm dia.
2.74 3.0 PVC pipe
CLAYEY SILT TILL . 5 |ss L b
trace gravel and shale, moist 35
-4.0
88.1 45 457m
464 3 SS \ 5:)
BOREHOLE TERMINATED ON -5.0
POSSIBLE BEDROCK REFUSAL
5.5
-6.0
6.5
-7.0
75
-8.0
-8.5
9.0
9.5
-10.0
-10.5
-11.0
-11.5
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water level reading: WL at 4.42 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED

LOG OF BOREHOLE NO. Mw4

Project No.: 16381

Drill Date:

December 5, 2016

Project: Fruitland - Winona Block 3 Servicing Strategy

Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona

Datum:

Geodetic

Material Description

Elev.

Samples

Symbol

Depth

No.

Type

Scale (m)

SPT "N" Value

100

Soil Moisture (%)
Test Data

GWL
Monitor
Details

25 50

— o

Ground Surface

91.4

+350 mm organic soil thickness

CLAYEY SILT TILL

0.0

SHALE
red, weathered, moist

water encountered at 5.5 m

SS

SS

o
o

-1.0

-1.5

-2.0

-25

-3.0

-35

-4.0

bentonite
backfill

=/2.65m
. 15, p018

E

sand backfill to

2.7m

3.05m

3.0 m of
slotted

SS

84.8

SS

BOREHOLE TERMINATED

6.55

-4.5

-5.0

55

-6.0

-6.5

-7.0

-7.5

-8.0

-85

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

50 mm dia.
PVC pipe

6.1m

Notes: 1. Monitoring well installed wi

th2" PVC p

pe

2. Water level reading: WL at 1.56 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED LOG OF BOREHOLE NO. MW5
Project No.: 16381 Drill Date: December 7, 2016
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' [Depthf No. |Type @ 25 50 75 1000 25 50 =48
Ground Surface 91.0 00 ! ! ! L I I
+350 mm organic soil thickness -
CLAYEY SILT TILL -1.0
trace fine gravel, trace shale, moist
1 |ss 19 H=4
grey 2.0 Oct.
-3.0
2 |ss D5
-4.0
3 SS
-5.0 X
-6.0
4 |ss 17
bentonite
7.0 backfill
-8.0
9.0
-10.0
110 sand backfill to
11.6 m
-12.0
12.2m
-13.0
3.0m of
773 slottn;do
50 mm dia.
13.7 -14.0 PVC pipe
SHALE
red, weathered, moist
water encountered at 14.3 m 75.8 -15.0
152m
15.2
BOREHOLE TERMINATED 160
-17.0
-18.0
-19.0
-20.0
Notes: 1. Switched from augering to triconing after sample 4 due to dense till conditions LANDTEK LIMITED

2. Water level reading: WL at 0.45 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED

LOG OF BOREHOLE NO. MW®6-S

Project No.: 16381 Drill Date:

December 9, 2016

Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona Datum:

Geodetic

Elev.| Samples SPT "N" Value

Material Description

Symbol
Scale (m)

Depth| No. [Type

100

Soil Moisture (%)

GWL
Monitor

25 50

— o

Test Data

Ground Surface 92.2

o
o

+350 mm organic soil thickness m 0.0

SILTY SAND
medium grained, moist, brown

-1.0

CLAYEY SILT TILL A5

£ 1/96

trace gravel and shale, moist, brown-grey

-2.0

L]

-25

-3.0

-35

-4.0

-4.5

-5.0

55

-6.0

bentonite
backfill

sand backfill to
12m

15m

4.6 m of
slotted

50 mm dia.
PVC pipe

6.09m

85.6 -6.5

BOREHOLE TERMINATED 6.55
-7.0

-7.5

-8.0

-85

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

Notes: 1. Monitoring well installed with 2" PVC pipe
2. Water level reading: well was measured DRY on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED

LOG OF BOREHOLE NO. MW6-D

Project No.: 16381 Drill Date: December 9, 2016
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 3
@' [Depthf No. |Type @ 0 25 50 75 1000 25 50 =4
Ground Surface o OI ! ! ! L I I
+350 mm organic soil thickness -
SILTY SAND, medium grained, moist, brown
-1.0
1 SS D
-2.0 ® 24
CLAYEY SILT TILL
trace fine gravel, trace shale, moist, 50
brown/grey > |ss ) 12
-4.0
3 SS
-5.0 12
-6.0
4 |ss o}
bentonite
-7.0 backfill
5 |ss | g0/ /@12
9.0
6 |ss * 16
-10.0
-11.0
-12.0 \
7 |ss PP
SHALE -13.0
red, weathered, moist
-14.0
sand backfill to
149 m
-15.0
15.24m
-16.0
3.0 m of
slotted di
50 ia.
-17.0 PV(n;T)jipe
-18.0
BOREHOLE TERMINATED 183 190
-20.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water level reading: WL at 1.72 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED

LOG OF BOREHOLE NO.

MW7

Project No.: 16381

Drill Date:

December 6, 2016

Project: Fruitland - Winona Block 3 Servicing Strategy

Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona

Datum:

Geodetic

Material Description

Elev.

Samples

Symbol

Depth

No.

Type

Scale (m)

SPT "N" Value

100

Soil Moisture (%)

GWL
Monitor
Details

25 50

— o

Test Data

Ground Surface

89.9

+350 mm organic soil thickness

CLAYEY SILT TILL
trace sand and gravel, trace shale
fragments, moist, brown

SHALE
red, weathered, moist

4.42

SS

o

.0

"
o

SS

AUG

59.4

BOREHOLE TERMINATED

e CEEER

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

-21.0

-22.0

-23.0

-24.0

-25.0

-26.0

-27.0

-28.0

-29.0

-30.0

-31.0

-32.0

WL=275m
Oct. 15, 2018

bentonite
backfill

sand backfill to
23.8m

24.4m

6.1 m of
slotted

50 mm dia.
PVC pipe

30.5m

Notes: 1. Switched from augering to triconing after sample 3
2. Water level reading: WL at 2.72 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED LOG OF BOREHOLE NO. Mw8
Project No.: 16381 Drill Date: December 5, 2016
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o E Elev.| Samples £ SPT "N" Value Soil Moisture (%) o |50
Material Description ; % % E3 Test Data
s 3
@' |Depth| No. |Type @ 25 50 75 100(0 25 50 =4
Ground Surface | 89.6 00 ! ! ! T I I
+450 mm organic soil thickness ] -
0.5
CLAYEY SILT TILL
" " 1.0 WL=1.23m
trace fine to coarse sand, trace fine to Oct. 15, 2018
coarse gravel, moist, cohesive, brown to s
' bentonite
grey 1 |ss o 16 backfill
-2.0
- d backfill
2.5 ;a;m ackfill to
86.8
2.74 3.0 _
3.05m
SHALE . 5 |ss \ b
red, weathered, moist 35
. 1.5m of
slotted
50 mm dia.
-4.0 PVC pipe
45 4.57m
3 SS
84.5 5.0 ®| 50
BOREHOLE TERMINATED 5.03
5.5
-6.0
-6.5
-7.0
7.5
-8.0
-8.5
-9.0
9.5
-10.0
-10.5
-11.0
-11.5
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water level reading: WL at 0.18 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1

Ph: (905) 383-3733 Fax: (905) 383-8433

www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED LOG OF BOREHOLE NO. Mw9
Project No.: 16381 Drill Date: January 26, 2017
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' |Depth| No. |Type @ 25 50 75 100(0 25 50 =4
Ground Surface 89.6 00 ! ! ! L I I
+350 mm organic soil thickness -
1 |ss -1.0 o
CLAYEY SILT TILL
trace fine gravel, trace shale, moist 2 [ss | L, 26
WL=237m
Oct. 15, 2018
-3.0
e $ 2
-4.0
-5.0
6.0
bentonite
-7.0 backfill
-8.0
9.0
-10.0
-11.0
-12.0
-13.0 sand backfill to
76.2 13.4m
SHALE 13.4
-14.0 13.7m
red, weathered, moist
3.0 m of
water encountered at 15.2 m -15.0 slotted
50 mm dia.
PVC pipe
-16.0
72.8 16.8m
BOREHOLE TERMINATED 16.8 7o
-18.0
-19.0
-20.0
Notes: 1. Switched from augering to triconing after sample 3 due to dense till conditions LANDTEK LIMITED

2. Water level reading: WL at 2.01 m below ground surface on Feb. 1, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED LOG OF BOREHOLE NO. MW10-S

Project No.: 16381 Drill Date: January 25, 2017

Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona Datum: Geodetic

Elev.| Samples SPT "N" Value Soil Moisture (%)

Material Description Test Data

Symbol
Scale (m)
GWL
Monitor
Details

Depth| No. [Type

0 25 50 75 100 25 50

— o

Ground Surface ] 88.2

+250 mm organic soil thickness

o
o

CLAYEY SILT TILL
trace fine gravel, trace shale, dry to moist

-1.0
1 |ss 29
WL=1.65m

1.5 Oct. 15, 2018

26 bentonite
2 SS 20 backfill

-25

-3.0

-35

-4.0 .| |7 1 sand backiill to
-] 39m

-4.5

4.6m

-5.0

55

3.0 m of
slotted

50 mm dia.
PVC pipe

-6.0

6 |ss 65 ‘ 14

-7.0

7.6m

-7.5

BOREHOLE TERMINATED 7.6

-8.0

-85

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED
2. Water level reading: WL was measured DRY on Feb. 1, 2017. 205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density Ph: (905) 383-3733 Fax: (905) 383-8433
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity www.landteklimited.com



http://www.landteklimited.com/

LANDTEK LIMITED LOG OF BOREHOLE NO. MW10-D

Project No.: 16381 Drill Date: January 25, 2017

Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona Datum: Geodetic

Elev.| Samples SPT "N" Value Soil Moisture (%)

Material Description Test Data

Symbol
Scale (m)
GWL
Monitor

Details

Depth| No. [Type

o
N
al
a
o
~
a1

100 25 50

— o

Ground Surface ] 88.2

+350 mm organic soil thickness

o
o

CLAYEY SILT TILL
trace fine gravel, trace shale, dry to moist

WL=242m
Oct. 15, 2018

3 |ss JZ.C
-3.0

RS 733
-4.0

-7.0

-8.0 bentonite

backfill

-9.0

-10.0

-11.0

-12.0

75.4

12.8 -13.0
SHALE

red, weathered, moist -14.0

-15.0

-16.0

-17.0

-18.0 sand backfill to
18.3m

-19.0

189 m

-20.0

3.0 m of
slotted

50 mm dia.
PVC pipe

-21.0

66.2 21.95m

21.95 -22.0

BOREHOLE TERMINATED
-23.0

-24.0

Notes: 1. Switched from augering to triconing after sample 7 due to dense till conditions LANDTEK LIMITED

2. Water level reading: WL at 3.07 m below ground surface on Feb. 1, 2017. 205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density Ph: (905) 383-3733 Fax: (905) 383-8433
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. Mw11
Project No.: 16381 Drill Date: January 27, 2017
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' |Depth| No. |Type @ 25 50 75 100|0 25 50 =4
Ground Surface 89.2 ! ! ! L I I
0.0
+350 mm organic soil thickness 0.0
(FILL) Clayey silt, moist
88.0 10
CLAYEY SILT TILL 21, |ss 20 i)
. : WL=229m
trace fine gravel, trace shale, dry to Oct. 15, 2018
moist 30
-4.0
5.0
-6.0
-7.0
-8.0 bentonite
backfill
-9.0
-10.0
-11.0
77.0 -12.0
12.2
SHALE -13.0
red, weathered, moist
-14.0
-15.0
sand backfill to
15.9m
-16.0
-17.0 16.5m
3.0 m of
slotted
-18.0 50 mm dia.
PVC pipe
-19.0
195m
-20.0
-21.0
-22.0
66.4
BOREHOLE TERMINATED 228 230
-24.0
Notes: 1. Augering was replaced by triconing after sample 1 since the till was too hard LANDTEK LIMITED

2. Water level reading: WL at 3.91m below ground surface on Feb. 1, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. MWw12
Project No.: 16381 Drill Date: January 27, 2017
Project: Fruitland - Winona Block 3 Servicing Strategy Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 3
@' |Depth| No. |Type @ 25 50 75 100(0 25 50 =4
Ground Surface 90.1 00 ! ! ! T I I
+250 mm organic soil thickness - bentonite
(FILL) Silty Clay 05 backfill
medium grained, moist, reddish-brown, '
trace sand and gravel gso | 1 |ss 10 E
SHALE 12 15
. : WIL=1.76 m sand backfill to
Red, weathered, moist oct. 16, 4018 18m
-2.0
21m
2.5
-3.0
3.0 m of
35 glgtted di
water encountered at 3.7 m Pvgrgipf-
-4.0
-4.5
-5.0
84.92 52m
BOREHOLE TERMINATED 5.2 55
-6.0
-6.5
-7.0
7.5
-8.0
-8.5
-9.0
9.5
-10.0
-10.5
-11.0
-11.5
-12.0
Notes: 1. Augering was replaced by triconing after sample 1 since the till was too hard LANDTEK LIMITED

2. Water level reading: WL at 0.74 m below ground surface on Feb. 1, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. MWw13
Project No.: 18270 Drill Date: August 10, 2018
Project: Fruitland - Winona BSS #3 Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 3
@' [Depthf No. |Type @ 0 25 50 75 1000 25 50 =4
Ground Surface 98.5 o OI ! ! ! L I I
+250 mm organic soil thickness m
SILTY SAND B 05
medium grained, trace clay, moist '
-1.0 bentonite
backfill
15 WL=1.78m
Oct.15, 2018
96 2.0
2.0
CLAYEY SILT TILL o5
trace gravel and shale, moist
-3.0
SHALE — -3.5
-4.0
sand backfill to
43m
-4.5
46m
-5.0
5.5
3.0 m of
slotted
-6.0 50 mm dia.
PVC pipe
6.5
-7.5 7.6m
BOREHOLE TERMINATED 7.6
-8.0
-8.5
9.0
9.5
-10.0
-10.5
-11.0
-11.5
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water hit at 4.57 m below ground surface.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. Mw14
Project No.: 18270 Drill Date: August 10, 2018
Project: Fruitland - Winona BSS #3 Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' [Depthf No. |Type @ 25 50 75 1000 25 50 =48
Ground Surface 99.7 00 ! ! ! L I I
+250 mm organic soil thickness -
0.5
CLAYEY SILT TILL
trace gravel and shale, moist
-1.0 bentonite
backfill
-15
2.0
2.5
WL=2.86m
30 Oct.15, 2018
96.0 a5
SHALE 37 40
sand backfill to
45 _ 43m
46m
-5.0
5.5
3.0 m of
slotted
-6.0 50 mm dia.
PVC pipe
6.5
-7.0
92.1 -7.5 7.6m
BOREHOLE TERMINATED 7.6
-8.0
-8.5
9.0
95
-10.0
-105
-11.0
-115
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water level reading: WL at 2.38 m below ground surface on Jan. 26, 2017.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. MWw15
Project No.: 18270 Drill Date: August 10, 2018
Project: Fruitland - Winona BSS #3 Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' [Depthf No. |Type @ 25 50 75 1000 25 50 =4
Ground Surface 90.7 00 ! ! ! L I I
+250 mm organic soil thickness '
0.5
CLAYEY SILT TILL
trace gravel and shale, moist
-1.0 bentonite
backfill
-15
WL=1.88m
Oct.15, 2018
2.0
25
3.0
87.0 35
SHALE —
-4.0
sand backfill to
45 43m
46m
5.0
5.5
3.0 m of
slotted
-6.0 50 mm dia.
PVC pipe
6.5
7.0
83.1 7.5 7.6m
BOREHOLE TERMINATED 7.6
-8.0
-85
9.0
9.5
-10.0
-105
-11.0
-115
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water hit at 5.20 m below ground surface.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED

LOG OF BOREHOLE NO.

MW16

Project No.: 18270

Drill Date:

August 10, 2018

Project: Fruitland - Winona BSS #3

Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona

Datum:

Geodetic

Elev.| Samples

Material Description

Symbol

Depth| No.

Type

Scale (m)

SPT "N" Value

100

Soil Moisture (%)

GWL

25 50

— o

Monitor
Details

Test Data

Ground Surface

+250 mm organic soil thickness

CLAYEY SILT TILL
trace gravel and shale, moist

SHALE

BOREHOLE TERMINATED

o
o

-1.0

-1.5

-2.0

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

-12.5

-13.0

-135

WL=0.93m
Oct.15, 2018

bentonite
backfill

10.3m

10.7m

3.0 m of
slotted

50 mm dia.
PVC pipe

-14.0

Notes: 1. Monitoring well installed with 2" PVC pipe
2. Water hit at 12.2 m below ground surface.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3

Hamilton, Ontario, Canada, L8W 2E1

Ph: (905) 383-3733 Fax: (905) 383-8433

www.landteklimited.com
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LANDTEK LIMITED

LOG OF BOREHOLE NO. MW17S

Project No.: 18270

Drill Date:

August 10, 2018

Project: Fruitland - Winona BSS #3

Drill Method:

[]solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona

Datum:

Geodetic

Material Description

Samples

Symbol

No.

Scale (m)

Type

SPT "N" Value

100

Soil Moisture (%)

GWL
Monitor
Details

25 50

Test Data

Ground Surface

— o

+250 mm organic soil thickness

CLAYEY SILT TILL
trace gravel and shale, moist

BOREHOLE TERMINATED

122m

0.0
-0.5

-1.0

-1.5

-2.0

-25

-3.0

-35

-4.0

-4.5

-5.0

-55

-6.0
-6.5

-7.0

-75

-8.0

-85

-9.0

-9.5

-10.0

-10.5

K

-11.0

-11.5

-12.0

-12.5

-13.0

-135

-14.0

bentonite
backfill

-14.5

-15.0

-15.5

-16.0

-16.5

-17.0

-17.5

-18.0

-18.5

-19.0

-19.5

-20.0

-20.5

-21.0

PVC pipe

“122m

Notes: 1. Monitoring well installed wi
2. No Water hit.

th2" PVC p

pe

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

LANDTEK LIMITED
205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. MW17D

Project No.: 18270 Drill Date: August 10, 2018

Project: Fruitland - Winona BSS #3 Drill Method: []solid stem [x] hollow stem [ ] vibratory

Location: Barton Street, Winona Datum: Geodetic

Elev.| Samples SPT "N" Value Soil Moisture (%)

Material Description Test Data

Symbol
Scale (m)
GWL
Monitor

Details

Depth| No. [Type

0 25 50 75 100 25 50

— o

Ground Surface

0.0
+250 mm organic soil thickness

-0.5

CLAYEY SILT TILL 1.0

trace gravel and shale, moist 1.5

-2.0

-25

WL=3.04m

-3.0 Oct.15, 2018

-35

-4.0

-4.5

bentonite

-5.0 backfill

-55

-6.0

-6.5

-7.0

-75

-8.0

-85

-9.0

-9.5

-10.0

-10.5

-11.0

-11.5

-12.0

-12.5

-13.0

-135

-14.0

-14.5

-15.0

-15.5

-16.0

-16.5

-17.0

-17.5

-18.0

sand backfill to

-18.5

185m

1.5 m of
slotted

50 mm dia.
PVC pipe

-19.0

SHALE -19.5

-20.0

20.0m
-20.5

BOREHOLE TERMINATED -21.0

Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED
2. Water hit at 18.9 m below ground surface. 205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density Ph: (905) 383-3733 Fax: (905) 383-8433
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. Mw18
Project No.: 18270 Drill Date: August 10, 2018
Project: Fruitland - Winona BSS #3 Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' [Depthf No. |Type @ 0 25 50 75 100(0 25 50 =48
Ground Surface ] 92.0 OOI ! ! ! L I I
+250 mm organic soil thickness ] -
0.5
CLAYEY SILT TILL
trace gravel and shale, moist
-1.0 bentonite
backfill
-15
2.0
2.5
-3.0
35
WL=3.77m
Oct.15, 2018
88.0 40
4.0 —
SHALE sand backfill to
45 _43m
46m
-5.0
5.5
3.0 m of
slotted
-6.0 50 mm dia.
PVC pipe
6.5
-7.0
84.4 -7.5 7.6m
BOREHOLE TERMINATED 7.6
-8.0
-8.5
9.0
95
-10.0
-105
-11.0
-115
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water hit at 4.57 m below ground surface.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density
PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1
Ph: (905) 383-3733 Fax: (905) 383-8433
www.landteklimited.com
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LANDTEK LIMITED LOG OF BOREHOLE NO. MwW19
Project No.: 18270 Drill Date: August 10, 2018
Project: Fruitland - Winona BSS #3 Drill Method: []solid stem [x] hollow stem [ ] vibratory
Location: Barton Street, Winona Datum: Geodetic
. o S | Elev.| Samples E SPT "N" Value Soil Moisture (%) T
Material Description ; % % E3 Test Data
s 8
@' [Depthf No. |Type @ 25 50 75 1000 25 50 =4
Ground Surface ] 101.0 00 I I I L I I
+250 mm organic soil thickness ] -
0.5
CLAYEY SILT TILL
trace gravel and shale, moist 10 benton
T entonite
backfill
-15
2.0
25
98.0 30
SHALE 3.0
— WL=3.59m
= 35 Oct.15, 2018
-4.0
sand backfill to
45 _43m
46m
5.0
5.5
3.0 m of
slotted
-6.0 50 mm dia.
PVC pipe
6.5
7.0
93.4 -7.5 7.6m
BOREHOLE TERMINATED 7.6
-8.0
8.5
9.0
9.5
-10.0
-105
-11.0
-11.5
-12.0
Notes: 1. Monitoring well installed with 2" PVC pipe LANDTEK LIMITED

2. Water hit at 4.57 m below ground surface.

PP = pocket penetrometer TCV = total combustible vapour BRD = bulk relative density

PL = plastic limit LL = liquid limit Pl = plasticity index FV = field vane LV =lab vane VS = vane sensitivity

205 Nebo Road, Unit 3
Hamilton, Ontario, Canada, L8W 2E1

Ph: (905) 383-3733 Fax: (905) 383-8433

www.landteklimited.com
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Hydrogeological Investigation
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

APPENDIX C

MECP WELL RECORDS
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The Well Drillers Act

F <
Department of Mines, Province of Ontario F B 28 1953

County or Territorial District. . W ....... Toﬁmship. i iy, . .. ‘S;/}rf)ec" ..... veeea
Con.. j ......... c? ..Street and Number (if in Village, Town or City)...... ..A(l:vf"*“"" ............ veveeeen
Owner....m% ................ Addressm&‘( ..... M%MM .......... .
Date Completed. ... J. gg  -veo Ph. 5ivn. .5'0 .Cost of Well (excluding pum Q0. TR
P Ay (mnm)‘ oS ( g pump).../. Q2 0
Pipe and Casing Record Pumping Test
Casing diameter(s).......... é? J’/"; ............... Date. . 45 &?- ...........................................
Length(s) of casing(s). ....... 7. SN Static level. . . .. .. 7 ﬂ ....................................
Type of screen. .......... ) A e S Pumping level. . &3 A 1 i
Length of sCreen. ... ..ouovenieenininiiiiiains Pumping rate. J fé?. M e e
Distance from top of screen to ground level............ Duration of test.....2 AL/ .
Is well a gravel-wall type?.. . hé.............coianii Distance from cylinder or bowls to ground level.................

‘Water Record

Kind (fresh or mineral). . ... ....oovveonernienn. )’LL{""L' SN Depth(s) Kindof | No.of Fest
. L. to Water Water Water Rises
Quality (hacd, soft, contains iron, sulphur, ete.}...”. /Ad/&-d e et Harizon(s}
Appearance {clear, cloudy, coloured}............. Cheds? o 2.9 4y, 4 reef. e I
For what purpose(s) is the water to be used?... /fa'-m;.f.‘ - J/ .,&A#& £ m/., .. ! /
How far is well from possible source of contamination?.. . .3 §° /Ld ..............
What is the source of contamination?. . .. .. /Z‘% ...... LT TN
Enclose a copy of any mineral analysis that has been made of WaLter. . . ..ouueen.n.
Well Log . v
Overburden and Bedrock Record From | To Location of Well
Y S TR oft. | /4ie In diagram below show distances of
- ¢ 5’/ well from road and lot line. {In-
< _ :
s 1P e /5 52# P dicate north by arrow. $
T

it S |

"ol Wy

Sitvation: Is well on upland, i:yy, g on hillside?........ ﬂf:’f‘: T AU PO

Drilling Firm. ... .oovevvvnee e, ZAl . I e e e e
1 T T R R L LR R P et a e
Name Of DEIEr . o oo v e ee et vaestaseaeaansarirarennanasanns Address. .. NS "“f bt T
LB Ty A Licence Number....... 0. . { S e

...................................

Slgnature of Ln:ensee

Csh8.58
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The Well Drillers Act

Department of Mines, Province of Ontario

Water Well Record 4
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Pipe and Casing Record Pumping Test

Casing diameter(s) . .. . ..

7
é/"" Date..._«Ztag. .5
Length(s) of casing(s) . .. ..-.".’::;"/:‘{.H..‘ s+ «evoo..... | Developed Capacity . . ..o .

[}
u'(\iéi-*'\

Length of screen. ... Des~ .. Duration of Test . .../ /2 A L ..
Typeofscreen. ..................... ... .. .. Pumping Rate. ... & got e
Typeofpump....... .. ... ..., ... .. .. . . Drawdown. ........ 224 éq

Capacityofpump...................... ... . . . Statlclevelofcompletedwell /x),g’/'zn- 4?’-
Depth of pumpsetting................ . ... .. Is well a gravel-wall type? ... e .

Water Record

Quality (hard, soft, contains iron, sulphur etc.). .. M B
Appearance {clear, cloudy, coloured) . . . ... .. (%-"‘/ ....................
For what purpose(s) is the water to be used? ., .. Mt« A

.......................................................................

De%h(s) Kind of No. of Feet
Water Horimn(s) Water Water Rises

Tt | far

Well Log

Drift and Bedrock Record From To

—

Location of Well

In diagram below show distances of well
45{_@ O fr. |..j&.f from road and lot line /[/
m _&‘4—&.4_.0 /e \fﬁ_f_" /\

o wade

Situation: Is well on upland, in valley, or on millside?. . . .. Hplaod c

Drilling Firm . e ./

Address . PSS a—'f“—-‘ R P

Recorded by . .

.Address... 3 § @ipirs Ove

Date........... -M.&ﬁ 18 '..Hj..-......‘.........‘.LicenceNurnber...h-p‘.f.-........

CSS8.58
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The Well Drillers Act
Department of Mines, Province of Ontario

Water Well Record

%‘4‘;?

o

Casing diameter(s)....... G ':/d-{ ................. Date.. «J? ....... 4 ;'. a
Length(s) of casing(g)...... 7. . Staticlevel...... 28 o .
Type of screen....... ol 270 B s S Pumping level. . . ...R 2. .' ....................................
Length of SCreen. .. .....oveeireneneiiuineiiiinen, Pumping rate. .. ... 2o Gl Tt e e
Distance from top of screen to ground level............ Duration of test.... /% . &omrr?
Is well a gravel-wall type?.... 200 ... hunnn Distance from cylinder or bowls to ground level. ................

Water Record

Kind (fresh or mineral). .. .................. .{7”1**’ e e&r th(s) Kind of No. of Feet
. .. Water Water Rises
Quality (hard, soft, contains iron, sulphur, etc.}..... ,Af»d/k-d( e Honmn(S)
Appearance (clear, cloudy, coloured).............. O hm o Seo! /%frp( 26 ¢
For what purpose(s) is the water to be used?.... ,,(,-.,.W(.«r(_( ............
How far is well from possible source of contamination?, . . <> €. / ................
What is the source of contamination?...... /rszu&;‘.‘- / ﬂ.mA ...............
Enclose a copy of any mineral analysis that has been made of water..............
Well Log -
Overburden and Bedrock Record From To Location of Well
_’g’)g.a( o L g j Ot | Eft In diagram below show distances of
Yy, ;} ‘ Y Zo' well from road and lot line. In-

v dicate north bva.
| Qaste &

Y
U‘lgo_/o

Sitvation: Is well on upland, in valley, or pn hillside?..... #" €ean f'.( .............................................
Drilling Firm.............. ... J ...':'f ...... R LR R R S E P TP P LR TELPERRERETERPEEE

| Address................... 7t W et
Name of Driller. . ........ .- (/ .. 5 ............................ Address

Date....... kt‘? X9 f. -3 DGO Licence Number..... 4 ... ,.. e

........

Foru § Slgnature of Licensee
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BZm _L__lg L__l___| The Ontoric Water Resources Commission Act, 1 57 JAN 1c 550

ONTARID v
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completed. .. &.&..... R~ 1

(day rnonth.

5 W./ ........................................................

Casing and Screen Record Pumping Test

’
Inside diameter of casmg-f—y Static level.,,......ﬂ)...\i .................................................................
Total length of casing ... B Test-pumping rate..../.... SSTOURRURVUIUTOTROIDTPRN 8 - . B

Type of screen........s - Pumping level...,,.,d:.‘?,.,,. ............................................................
Length of GOTORN....... o mm ™ oo reeinssoeeennenns e Duration of test pumping......3. O I o
Depth to top Of SCTEen. ... o= Water clear or cloudy at end of test... eAeaar.......

Diameter of finished hole-..?'” Recommended pumping rate ..o G PML
with pumping level NI o7 S

Well Log Water Record

Depthis)
From To at which No. of feet Kind of water

(fresh, salty
' ft. W " [
Overburden and Bedrock Record ft. t ;ater(s) water rises gulphur)

/O/ 3 .Q’ ] f/ ch ‘
2t ;-2‘;_2,,/,, 257 | 57" T e V7 Pacadls

For what purpose(s) is the water to be used? Location of Well v

‘/{41,«4_4_« e | In diagram below show distances of well from

Is well on upland, in valley, or on billside?. ....ooivniir road and lot line. Indicate north by arow.

Geiolo A\

s
.9‘- t‘ ;
Drilling Firm... ané '/%?M t [ESTRTIOPURTUPPPR I

e R ittt Ok | ne
Licence Number..... 70 ................................................................ &
s Foantk g/é/’;»ncfff J

P TR, o117 APV Ry

Address .....ocoeeenn % g?‘ % ‘9“ "”'""d[e’ad .................. '} N . AN

Date M'{?/‘f(?x ............................ \0 ‘\ o

””(Signature of uéeﬁs;a'br

7T
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Cone 3 88 -
DATE COMPLETED n-53
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! LOG OF OVERBURDEN AND BEDROCK MATERIALS isec INSTRUCTIONS)

DEPTH - FEET

MOST

THER MA GENERAL DESCRIFTION
COMMON MATERIAL o TERIALS

GENERAL COLOUR FROM TQ

Brown (lay Loose - 0 12
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i t0-231 4 o reess 3 Osuenon ™ ; g;‘:ﬁ:m!“ FROM 0 ! LEAD PACKER ETC |
; t o osALTY ; g:"‘:“"‘s 6 3 Oconceere 31 1",0
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- 170
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N
- LEVEL PUMPING 2 [ recovery LOT Lin (NDICA :
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at - feat Kind of water diam Material thickness From o H Inches feet
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J'f“s + Fresh i g &Qﬁ;’s " 011 | 1 Preal G 1316 8 ! e epth at lop of screen
2C S .0 ga LE|aame | yo8 O |25 -
| 1548 | | 5 Eresh g ;&:Iphur 13 + O Open hoke — —
| 2 O Say | O Mnerals 20 Plasic 61 PLUGGING & SEALING RECORD
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Waler level 25 In diagram below show distances of well from road and lot line,
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pumnp selting pump rate f \
O Shalicw // Y koot GPM
Ll
FINAL STATUS OF WELL 54
1 ater supply 5 [0 Abandoned, insufficient supply  * O Unimished
2 O Obsarvalion well % O Abandoned, poar quality 10 O Replacement well
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Well Owner’s Information and Location of Well Information
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Test of Well Yield
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........................................................ / 8 Pump intake set at - [Static
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Hole Diameter Construction Record Test of Well Yield
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Pump intake set at -  |Static
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S— \'n:ater Record [[]Gahvanized Duration of pumping | 2 9
+ H
atémr o / Kind of Water [Jsteel [ Fibreglass — h;?e — e::;'"
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County/District/Municipality CityfTown/Village Province Postai Code
SToNEY <frek Ontario | | |||
UTM Coordinates | Zone | Easting Nerthing GPS Unit Make | Model Mode of Operation: [ Undifferentiated [ | Averaged
NAD | 8I3| { '[?— é 0‘?[&]4’[5‘ ‘(}ZS gé 3|9 ID Cifferentiated, specify

Eieneral Colour Mast Comman Mate;Ial | Cther Materials General Description Fgﬁ.‘.ﬁh U“Eﬂm
s TILd tAap g |1 0'
e SHME GACEN St ML (o' | 30!

.Depth Set at mﬁf

Type of Sealant Used Volume Placed
From {Material and Type) {Cubic Metres)
VA £5 BenwPMTE  Uprepng
16" | 30’ | $iLice SarD

[J Cable Toot ] Diamond [1 Public [] Commercial 1 Mot used
[ Rotary (Conventional) [ Jetting 1 pomestic [ Municipal [l Dewatering
O Rolary {Reverse) [ briving [ Livestock [ Test Hole @/?Aonitoring
[ Rotary {Aif) [ pigging [ trrigation O Ceoling & Air Conditiening

[ air percussion EH;oﬁng U tndustrial

[ Other, specify |:| Other, specrfy

] Weter Supply

[ Dewalering WaII
O Replacemant Well [J Abandoned, Insuficient Supply
O Test Hols O Abandoned, Poor Water CQuality [ Other, spemﬂ/
[ Recharge Well [ Abandoned, other, specify

d Observation andfor Monioring Hole
[ asteration {Construction)

Please provide a map below showing:

- all properiy boundaries, and measurements sufficient fo focate the well in relstion b fixed points,

- an arrow indiczating the Norih direction

- detailed drawings can be provided as attachments no larger than legal size (8.5" by 147}

- vidigilal piclures of inside of well can also ba provided
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Check box I afier test of well yield, Draw Down Recovery
water was: Time | Water Level | Time| Water Level
O Cieer and sand free (M)} (Meires) | tin)|  (Mstres)
O Cannot develop to sand-frea | [giaie “TStatic
state Level Level
If pumping discontinued, give reason: 1
Pumping test mathod 2 / 2
3 / 3
Pump intake set at (Metres)
4// 4
Pumping rate (Litresimin) /é 5
. L
Duration of pumping A/ 10 10
hrs + min L
Final water level end of pumpirig 15 15
Metres) 20 20
Recommended pump Hp&
shaliow [Ipéep 25 25
Recommendsd plimp depth an 30
plres W4O 40
Recom e
e S
50 b
If flowing give rate -
fLa 60 60

Date Well Completed | Was the well owner's information Date the Well Record and Package
{yyywmmtd) package delivered? IE( Defiverad to Well Owner {yyyimmadd)
'z.w?/ o#/ 27 Oves o

Busmess Mame of Well éor{t'ra'c".'tor )

LANTEWH D amerivg fﬁtwéfg we.

~ [Well Contractor's Licen

-

ce No.

E q
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F6L! MI- AFELT fOA Srpdera/

Municipality

Watar found at Dep{ﬁ Kll'ld of i er
| || Metres [JGad ;,F &sh ["]Saity []Sﬁﬁ;hur "1 Minerals
Water found at Depth * "~TKind of Water
[ i | Metres Gas | IF {]Salty [1Sulphur []Minerais
Water found epth Kind of Water
| L etres  [JGas |(JFresh [(Salty [JSulphur []Minerais
ng Used. et ingznd Well Deta
[ calvanized [ Galvanized D{amet%—oﬁﬁle Hole feentimmetres)
[stest L] steet tz
{j ibragiass Ul Fibreglass Depth Dﬂh? Hole (MetreS] Fe€T
EﬁPiastic Q{”fashc 30
[ ] Concrete [ 1Concrete Wall Thk*ﬂetﬁsm}
Cosingand Sere Jinside Diemeter of The Casing (WetE3)
] Open Hole Z “
Disinfectad? Depth of lhe Casing @dstxsr FEET
[Jves []MNo Zo

Province Postal Code 4B'usiness E-mail Address

srasio  |L{oG]1| Y

Bus.Telephone No. fine. area code)

?|0[5| Y| AB|212| Y[

Name of Well Technician (Last Name, First Name)

To0s f25c0
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i rr i/ i)

..\
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First Name Name E-mail Address Well Constructed
HZ 5‘/ 7V im/bm{\) by Well Owner
Mailing Address (Street Number/Name, RR) Municipality Province Postal Code Telephone Mo, {in¢. area cods)

320-77 JAMES ST. Neoarrw | MHAMILIDN CVIrl0 | UBRIZKS | | | |

Address of Well Location (Strest Numbar/Name,

M Ny Po4p

Concession

County/District/Municipality City/Towr/Villags Province Postal Code |
STONEY ceeeK Ontario L1
UTM Coordinales | Zone |, Easting Northing GPS Unit Make | Model Mode of Operation: [ | Undifferentiated [} Averaged
NAD | 8]3] [|?-’6 |01 ]ZH‘ ’~[|'.'H€15|8|0!1 [] Giflerentiated, specify

General Colour Mast Comman Material Cther Materials General Description Fg‘?,‘,’ th (Aes “’
Ztpwnt yah £ | o

T ]
GAEY Tlew t6' | zs

Depth Set at -(*féfres)
From To

Volume Placed
{Cubic Metreg)

Type of Sealant Used
(Material and Typs)

G| YF | genvroniTE Horgpoua

7' 1 S1' | Sruca Samn

Draw Down

[ cabie Teol Z’élamond [T Public {1 Commerdial [] Not used
O Rotary (Conventional} [ Jetting 1 bomestic O Munkcipal [ pewatering
O Rotary {Rewverse) Il Driving [ Livestock [ Test Hole Monitering
O Rotary (Air) [1 Digging O imrigation [] Cooling & Air Conditioning

[ air percussion Boring O industriat

[ Other, spacify

|:| Cther, spec:fy

Check box if after test of wall vield, Feacovery
waler was: Time [ Water Leve! | Time | Water Level
[ Ciear and sand free (Min}| (Metres) | (Min}|  (Matres}

[ Cannot develop to sand-free | [Same “TStatic
state Level Level /
If purnping discontinued, give reason; 1
P
//
Pumping test mathod 2
3 3
Pumg intake set at (Matres) //

Pumping rate (f itres/min)

Duration of pumping

hrs + min

Final water level end of pumping
{ietres)

Recommended pump type
Oshallow ODee

[ water Supply ] Dewatering Well [ Observation andor Monitoring Hole
O rReplacement Wesl! L1 Apendoned, Insufficient Supply [ Alteration {Construction}

O Test Hote [ Abandoned, Poor Water Cruality [ Other, specify

[ Recharge well

[ Abandoned, other, specify

Recommended pumgp/depth
Med

Please provide a map below showing:
- alf property boundaries, and measurements sufficient to locate the well in relation to fixed points,
- an amow indicating the North direclion

- detailed drawings can be provided as attachments no larger than legal size (8.5" by 147)

- vidigiial piclures of inside of wall can alse be provided

Date Well Completed

Was the well owner’s information
package delivered?
[ves [0

Date the Well Record and Package
Delivered to Well Owner (wywinmidd)

Fecomnend ump rate
{Litresérin) pump

i flow ive rate-
{Litralmin

Nj

10

1% ! 15
20 20
25 25
30 30
40 40
50 50
60 60

Busmess Name of Wsll Cdﬁtra;:tof Tl '6ontrachors Licance Mo.

LANTECH PALLINMG STWICES (“C | &) F| 6 |7

Business Address (Street No./MName, number, RR} Municipal]ty

SLet M AL BenT— Aodad SH ke

Water found at Depth Kind of. Waier e T
| | I Metres [JGas {LJ !ire?h = Sﬂlﬁhur [ Mingrats
Water found at Depth Kirff _.____
| | 1 Metres ] Gag| fesh K Salty []sulphur [} Minerais
Water found at D Kind of Water
| #fres [ Gas |[JFresh [JSalty []Suiphur [ Minerafs
s-Gdsing 6 An Well D
D Galvanized D Galvanlzed Dlam%er_o‘éﬂi-; Hole {Mm
[:] Steel [:] Steel
[ 1Fibregiass [IFibreglass Depth of the Hcie tistres} et
Qézsﬁc E{Psasﬁc /'
[ T Concrete [1Concrete Wall Thickness Gietres)
ATy sea Yo
A Inside Diameter of the Casing-Hletres)
7] Open Hole Z“
Disinfected? Depth of the Casing (Maliast FEET
{1ves {]No 1-, /

Province Postal Code Business E-mail Address

OnTanio | Uoldl |
Njf%irst Name)

viel
Name of Well Technician (Last
7600 fasco

Bus. Telephone No. (inc. area cods)

7]0|5|947\8 42 ¥8

Well Technician's Licence No.

2t 2[5 |2

Signature of Techniafsan/ﬂ/ Mﬁsﬁe Submitted 7\/
A Yy M [ / al

O506E (1112006} d/ v

Man{’af*&iry’s Copy
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| £
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é-‘.f?‘k"ﬁ; ._j:(:f f',r.c-’f/ o a8 = ! [ /"c'cd' /"EL C"’:Z:h | _,-7.‘1*
brown | d'/ff;/ | T e / frk"‘("ﬁ/ Ze S5
§-¢’“r:’7 :/.::2),/ | : | s I S5 (o~
brown | sand G R </ Jfeose | G4 | Spus”

e e

_Annular Spai:nmhandanmmt Sealing Record _Results of 1l"l'evll Yield Testing

Depth St at (Metras) Type of Sealant Used Valume Placed Ch |

2k oot I afber I.e 51 of well yiald, ! Draw Down ‘Recovery

To (Matenal and Type) ] (Cubic Matras) WENES WS- -|I e | Walgr Ll i | e izl
? ear and sand free | | [hdiry) ihdliry] 4‘-
Cannot develop to sand-free e, 1
| . iy Static Static
slate Lénsal /2 2, I|_| 7. 5-.
i pumping discontinued, grve reasan 1 ’2\9 4 | i zz ﬂ
Pumipéng test method .57 ‘I;v' 2 | '30
a f
_basfer T 5 1L7-4
Water Use ump intake set at i
: | & Public [& 1 Mot used cgf 4 E"‘ 2 | 4 é’.:,
| Rotary {Conventional) ] Jetting (] pomestic [] Municipa [] Dewatering | |Purmping rate #' r H' £ f
Rotary (Reverss) | Diriving ] Livestock ] Tast Hole [ Monitoring 8 ) 5-7 é - éz\"'é{
Rotary (Air) LI Digging | O imigation "] Coeding & Air Condition Duration of pumping I 10 | 5"’ 10 | C
Air parcussio I Boring | [ _ Inctustrial hrs + min i7 |
Other, specify | [ other, speci e -2‘\ 15 | | e
F -fgl -.'.-':_ lesr bevel end of pumping i i ?r | jg

= —~ Lo atatus o Well
q’{_:-_lr Supgply ] Dewater

:.;-;" o [ Cbservation andior "-.1:_?'_'_;-_.r.|"|:__'|.'-|r_'lc e - & — - ! | ks i;’_‘{‘- | 20 '}13
| Replacement We . . |

From

_Method of Construction | r_r//
L ahle Too || Diamond ili

| Commearcial

. ; Recommenced pump type
d, Insufficient Supply L Atteration (Gonstruchon) t-"". . 1 =& | me |

< ) - ! - prt I I |:|“E—Zr! | Fare I | 5.--- | & | L?\_

| Test Hole | Aban d, Poor Water Quality || Other, specify ) | |‘:‘? | ]

[ Recharge Wel U Abandoned, other, specily ;"E”'::Ur"'rr"-.i;'_r:'-!"-':: ump depth (| 30 7‘:'"' a0 |,,Z_ 2‘
_— 7 4 If:. / - - .

Location of Well 40 ;2\'2\
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| F
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dortl J.f.,l.lrn 'I I MI 4
ditalled drawings can rovided as attachments no larger than legal size (8.5 by 147 ; [ -
- widgital pictures of inside of wall can also be provided hl‘,ﬁ/r ' : 75— | 6O "2‘_ Q\»

L She

- Al 3oy o -L'.':Illl'lf_': thiz

'I‘-"%’ FoaR AT

L Water foung,at D Kind of Wate
i_f: — f Cas Fresh V":all'_\ Sulphur Minarals
[ e ) \? Watdr found at Depth Kind of Watar
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Map: Well records | Ontario.ca

Well ID

Well [D Number: 7274729
Well Audit Number: 2220108
Well Tag Number: Af92858

This table coniains information from the eriginal weil record and any subsequent updates.

Well Location
Address of Well Location 911 ARYIN AVE
Township ' - SALTFLEET TOWNSHIP
Lot - ' 010
_C_oncession - "CON al
County/Distriet/Municipality WENTWORTH
City/T ownNill_sg: - . Hamilton
Province . -ON
Posta_l Ci:-bde o . néa

' o NADS3 — Zone 17
UTM Coordinafes Easting: 607610.00

- MNorthing: 478615800
Municipal Plan and Sublot Number
O_ther

Overburden and Bedrock Materials Interval

General Colour  Most Common Material  Other Materials General Description ?:g:“h ¥:pth
BRWN FILL SOFT 0ft 18R
GREY CLAY TILL DNSE 18 27f
RED SHLE LMSN HARD 27t 6lft

Annular Space/Abandonment Sealing Record
Depth  Depth  Type of Sealant Used Volume
From To {(Material and Type) Placed

0 k3 CONCRETE
ift 348/ BENTONITE CHIPS

Method of Construction & Well Use
Method of Construction Well Use

Boring
Monitoring

Status of Well

Ohbservation Wells

Construction Record - Casing

Inside Depth Depth
Diameter Open Hole or material From To
5.1 inch PLASTIC 0t 6t

Construction Record - Screen

Oytsme Material I)u.plhDeplh
Diameter I'rom To

6dinch PLASTIC36ft 611t

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

Page 2 of 5

9/21/2018



Map: Well records { Ontario.ca Page 3 of 5

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6607

Results of Well Yield Testing

After test of well vield, water was

[[§ pumpi_ng discontinued, give reason
Pump intake set at

Pl;npﬂlg_ Rate

Dl-lraTit-)n_ of Pumping

Final water level

I Rowing give rate

Recommended p?lmp_depth
Recommended pump rate

Well Production
Disinfected?

Draw Down & Recovery

Draw Down Time(min} Draw Down Water level Recovery Time(min) Recovery Water leved )

SWL
1 1
2 2
3 3
4 4
$ 5
10 10
|53 15
20 20
25 25
30 30
10 40
45 45
50 50
60 60

Water Details

Water Found at Depth  Kind

Hole Diameter

Depth Depth
From To

0ft 6l 2linch

Diameter

Audit Number: Z220108
Date Well Completed: October 22, 2015
Date Well Record Received by MOE: November 08, 2016

Updated: June 28, 208
RateRate

https://www.ontario.ca/environment-and-energy/map-well-records 9/21/2018



Map: Well records | Ontario.ca

Well ID

Well 1D Number: 7274730
Well Audit Mumber: Z2/9992
Well Tag Number, 492868

This table comtains information from the original well record and any subsequent sipdates.

Well Location
Address of Well Location 911 ARVIN AVE
Township ' SALTFLEET TOWNSHIP
Lot 010
Concession CON 01
County/District/Municipality WENTWORTH
Ciaﬂ" own_a’\;'illaEe_ ~ " Hamilion
Province ON
Postal Code nfa

' ' ~ NADS3 — Zone 17
UTM Coordinates Easting: 607611.00

= ~ Northing: 478606500
Municipal Plan sm_] Sublot Number
Other_ -

Overburden and Bedrock Materials Interval

General Colour  Most Common Material  Other Materials General Description g:‘l:;:' gzpth
BRWN FILL SOFT Om  (8m
GREY CLAY TILL DNSE 18m 27m
RED SHILE [.LMSN HARD 27m  6.1m

Annular Space/Abandonment Sealing Record
Depth Depth Type of Sealant Used Volume
Frt_)m To {Material and Type) Placed

Om 3m CONCRETE
Im 34m BENTONITE CHIPS

Method of Construction & Well Use
Method of Construction Well Use

Boring
Manitoring

Status of Well

Observation Wells

Construction Record - Casing

lnside ., Depth Depth
Diameter Open Hole or material From To
5.1¢em PLASTIC Om Jom

Construction Record - Screen

Outside Material I_}cplllDepth
Dhameter From To

G64cm  PLASTICIéEmA Im

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

Page 2 of 5

9/21/2018




Map: Well records | Ontario.ca Page 3 of 5

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6607

Results of Well Yield Testing

After test of well vield, water was
If pumping discontinuved, give reason
Pump intake set at
Pumping_Rste

Duratien of Pumping

Final water level

If ﬂowihg give rate
Recommended pump depth
Recommended pump rate

Well Production .
Disinfect_ed'.’

Draw Down & Recovery

Draw Down Time{min) Draw Down Water level Recovery Time(min) Recovery Water level

SWL
( 1
2 2
3 3
4 4
5 5
10 10
15 15
20 20
25 25
30 30
40 40
45 45
50 50
60 60

Water Details

Water Found a¢ Depth  Kind

Hole Diameter

Depth  Depth
From To

Om 6lm  2lem

Diameter

Auvdit Number: 2219992
Date Well Completed: October 22, 2015
Date Well Record Received by MOE: Movember 08, 2016

Updated: June 28. 2018
RateRate

https://www.ontario.ca/environment-and-energy/map-well-records 9/21/2018




Map: Well records | Ontario.ca

Well ID

Well [D Number: 7274731
Well Audit Number: 2219993
Well Tag Number; 422864

This table coniains infarmation from the original well record and any subsequent wpdates.

Well Location

Address of Well Location 211 ARVIN AVE
Township "SALTFLEET TOWNSHIP
Lot - 010

Concession COoMM
County/District/Municipality WENTWORTH
City/Town/Village “Hamilion

Province T . . ON

Postal Code ) “ru’a

o o ) NADS3 — Zone 7

UTM Coordinates Easting: 607677.00

Se—— ——— Northing: 4786214.00

:h_/_l_ullicipal Plan_ _and Suhlo; Nu mber
Other

Overburden and Bedrock Materials Interval

General Colour Most Common Material Other Materials General Description

BRWN FILL SOFT
GREY CLAY TILL DNSE
RED SHLE LMSN HARD

Annular Space/Abandonment Sealing Record
Depth  Depth Type of Sealant Used Volume
From To {Material and Type) Placed

Om 3m CONCRETE
3m 39m BENTONITE CHIPS

Method of Construction & Well Use
Method of Constructior  Well Use

Boring
Mounitoring

Status of Well

Observation Wells

Construction Record - Casing

Inside . Depth  Depth
Diameter Open Hole or material From To
5.1 cm PLASTIC Om 45m

Construction Record - Screen

Outside . Depth Depth
Diameter terial From To
6dem  PLASTIC4S5m 7.6 m

Depth
From
Om
[8m
27m

Depth
To

1.8 m
27m
76m

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

Page 2 of 5

9/21/2018




Map: Well records | Ontario.ca Page 3 of 5

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 6607

Results of Well Yield Testing

After test of well yicl('l. water was

If pumping discontinued, give reason
Pump intake set at - -
l:)lil;l_ping_RatE B

Duration of Pumping .

Final water level

if flowing give-rate
ﬁe_ctmi_e_nzledﬁmp depth' _ -
Recommended I:" mp rate

Well Production
Disinfected?

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level Recovery Ti_me(lnin) _Recovery Water level

SWL
[ 1
2 2
3 3
4 4
5 5
10 10
15 15
20 20
25 25
30 30
40 40
43 45
50 50
60 60

Water Details

Water Found at Depth  Kind

Hole Diameter

Depth  Depth
From To

Oom Tém  2lem

Diameter

Audit Number: Z219993
Date Well Completed: October 22, 2015
Date Well Record Received by MOE: November 08, 2016

Updated: June 28, 2018
RateRate

https://’www.ontario.ca/environment-and-energy/map-well-records 9/21/2018




Map: Well records | Ontario.ca Page 2 of 5

Well ID

Well 1D Number: 7276166
Well Audit Number: 2215836
Well Tag Number:

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

Well Location

Address of Wetl Location 1091 BARTON STE

Township " SALTFLEET TOWNSHIP

Lot ) 007

Concession ~ coNol

County/District/Municipality WENTWORTH

City/Town/Village = SALTFLEET

I’ro;ince S ION

Postal Code ‘na
 NADS3—Zone I7

UTM Coordinates Easting: 60857500

- S Northing: 4785569.00
Mnnifigal Plan a_nd _Snbllqt_Nun)_her ]
Other

Overburden and Bedrock Materials Interval

Depth  Depth
From To

Om

General Colour Most Common Material Other Materials General Description

Annular Space/Abandonment Sealing Record
Depth  Depth  Type of Sealant Used  Volume

From To (;Maierigl an_d T_yge) F _Plsced

Om  L5m CLEANFILL

I5m {8m BENTONITE CHIPS

I8m 23m BENTONTIE SLURRY
23m  366m CLEAN GRAVEL

Method of Construction & Well Use

Method of Construction Well Use

Status of Well

Abandoned-Other

Construction Record - Casing

Inside . Depth  Depth
Diameter Open Hole or material From To
152 ¢m CONCRETE Om 366 m

Construction Record - Screen

Cutside .. Depth Depth
DiameterMatena] From To

https://www.ontario.ca/environment-and-energy/map-well-records 9/21/2018




Map: Well records | Ontario.ca Page 3 of 5

Well Contractor and Well Technician Information

Well Contractor's Licence Number: 7523

Results of Well Yield Testing

Afier test of well yield, water was

i pumping discontinued, g_ive reason WATER REMOVED
i’uhlp intake set at ) .
Pumping Rate
D_ui*aticfn of Pumping_
Final water level

Il flowing give rate

Iiecom_mended_pl_lmp@:th_. ._

Well Production 2
Disinfected? Y

Draw Down & Recovery

Draw Down Time(min) Draw Down Water level _R_el:overy Time{inill) Recovery Water level

SWL

1 t
2 2
3 3
4 4
5 s
10 10
15 15
20 20
25 25
30 30
40 40
45 45
50 50
60 60

Water Details

Water Found at Depth  Kind

Hole Diameter

Depth Depth

From To Diameter

Audit Nomber; Z218836
Date Well Completed: October 05, 2015
Date Well Record Received by MOE: November 30, 2016

Updated: tune 28, 2018
RateRate

https://www ontario.ca/environment-and-energy/map-well-records 9/21/2018




Hydrogeological Investigation
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

APPENDIX D

HYDROGRAPHS
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Hydrogeological Investigation
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

APPENDIX E

SIEVE AND HYDROMETER ANALYSIS




LANDTEK LIMITED

CONSULTING ENGINEERS

PARTICLE SIZE ANALYSIS

PROJECT: Hydrogeological Investigation FILE NO.: 18270
LOCATION: BLOCK SERVICING STRATEGY AREA WINONA #3 LAB SAMPLE NO.: S304
CLIENT : Block 3 Landowners Group SAMPLE DATE: September 10, 2018
SOIL TYPE: SILTY SAND SAMPLED BY: RF
SOURCE: BH13 (0.7-1.2 m)
PARTICLE SIZE DISTRIBUTION
100 =3
| T
7
90 //
A
A i
»
80
70
19}
W
S 60
om
O
Z 50 el
0
< ,/
o /
% 40 P
Q #
w 30 /
20 .
10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE DIA./ SIEVE SIZES (mm)
44— FINE | MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING
/PARTICLE DIA. SAMPLE COMMENTS
(mm)
13.2 99.0
9.5 98.1
4.75 95.8
2.0 92.1
0.850 88.3
0.425 83.7
0.250 78.3
0.106 65.2
0.075 63.7
0.0347 52.2
0.0246 50.4
0.0156 47.0
0.0090 43.5
0.0065 38.3
0.0046 33.9
0.0023 26.1
0.0009 19.1

LANDTEK LIMITED IS CERTIFIED FOR TESTING BY THE CANADIAN COUNCIL OF INDEPENDENT LABORATORIES (CCIL)



LANDTEK LIMITED

CONSULTING ENGINEERS

PARTICLE SIZE ANALYSIS

PROJECT: Hydrogeological Investigation FILE NO.: 18270
LOCATION: BLOCK SERVICING STRATEGY AREA WINONA #3 LAB SAMPLE NO.: S305
CLIENT : Block 3 Landowners Group SAMPLE DATE: September 6, 2018
SOIL TYPE: CLAYEY SILT SAMPLED BY: RF
SOURCE: BH14 (0.7-1.2 m)
PARTICLE SIZE DISTRIBUTION
100 M I ad
. =l
AT
90 o
A
80 v
'/
70 a
3 el
s v
> 60 p
2
9) 50
< #
= 40
zZ
L
&)
w 30
¢
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE DIA./ SIEVE SIZES (mm)
44— FINE | MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING
/PARTICLE DIA. SAMPLE COMMENTS
(mm)
13.2 99.6
9.5 98.0
4.75 96.2
2.0 92.7
0.850 93.4
0.425 88.0
0.250 84.7
0.106 78.0
0.075 75.0
0.0336 67.6
0.0238 64.5
0.0151 60.5
0.0087 56.5
0.0062 49.4
0.0044 44.4
0.0022 36.3
0.0009 26.2

LANDTEK LIMITED IS CERTIFIED FOR TESTING BY THE CANADIAN COUNCIL OF INDEPENDENT LABORATORIES (CCIL)



LANDTEK LIMITED

CONSULTING ENGINEERS

PARTICLE SIZE ANALYSIS

PROJECT: Hydrogeological Investigation FILE NO.: 18270
LOCATION: BLOCK SERVICING STRATEGY AREA WINONA #3 LAB SAMPLE NO.: S306
CLIENT : Block 3 Landowners Group SAMPLE DATE: September 6, 2018
SOIL TYPE: CLATEY SILT SAMPLED BY: RF
SOURCE: BH15 (0.7-1.2 m)
PARTICLE SIZE DISTRIBUTION
100 PR
L
A
90
I~
/‘__'/*
r/
o
80
/
. Vd
3
: #
> 60
0 /
£ 50 4
0
<
[a
= 40
Z 4
®
w30
o
<
20
10
0
0.0001 0.001 0.01 0.1 10 100
PARTICLE DIA./ SIEVE SIZES (mm)
44— FINE | MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING
/PARTICLE DIA. SAMPLE COMMENTS
(mm)
13.2 98.7
9.5 98.2
4.75 97.6
2.0 96.1
0.850 93.2
0.425 88.9
0.250 87.5
0.106 86.0
0.075 85.2
0.0333 82.9
0.0236 79.9
0.0169 73.8
0.0087 64.7
0.0062 56.6
0.0044 48.5
0.0022 36.4
0.0009 24.3

LANDTEK LIMITED IS CERTIFIED FOR TESTING BY THE CANADIAN COUNCIL OF INDEPENDENT LABORATORIES (CCIL)



LANDTEK LIMITED PARTICLE SIZE ANALYSIS

CONSULTING ENGINEERS

PROJECT: Hydrogeological Investigation FILE NO.: 18270
LOCATION: BLOCK SERVICING STRATEGY AREA WINONA #3 LAB SAMPLE NO.: S307
CLIENT : Block 3 Landowners Group SAMPLE DATE: September 10, 2018
SOIL TYPE: CLATEY SILT SAMPLED BY: RF

SOURCE: BH16 (0.7-1.2 m)

PARTICLE SIZE DISTRIBUTION

100 /"//_‘,___ o
o
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v T
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R
4] d
<
= g /
> 4
o /
)
pd
@ 0 /“
@ »
= /I
£ 40 »
L
A /
L 30
o
20
10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE DIA./ SIEVE SIZES (mm)
44— FINE | MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING
/PARTICLE DIA. SAMPLE COMMENTS
(mm)
13.2 100.0
9.5 99.5
4.75 98.5
2.0 95.4
0.850 91.6
0.425 88.8
0.250 86.5
0.106 81.6
0.075 79.5
0.0348 67.8
0.0246 66.7
0.0156 62.9
0.0090 58.2
0.0064 50.7
0.0046 47.0
0.0022 39.4
0.0009 30.1

LANDTEK LIMITED IS CERTIFIED FOR TESTING BY THE CANADIAN COUNCIL OF INDEPENDENT LABORATORIES (CCIL)



LANDTEK LIMITED

CONSULTING ENGINEERS

PARTICLE SIZE ANALYSIS

PROJECT: Hydrogeological Investigation FILE NO.: 18270
LOCATION: BLOCK SERVICING STRATEGY AREA WINONA #3 LAB SAMPLE NO.: S308
CLIENT : Block 3 Landowners Group SAMPLE DATE: September 10, 2018
SOIL TYPE: CLATEY SILT SAMPLED BY: RF
SOURCE: BH17 (0.7-1.2 m)
PARTICLE SIZE DISTRIBUTION
100 /)‘_,
/
/A
90
80 ¥
70 Vod
19}
9]
> 80 »
om
2
5 50 ,
0
< d
= 40 /
0 P
o /
»
% 30
/1
rd
20
v
10
0
0.0001 0.001 0.01 0.1 1 10 100
PARTICLE DIA./ SIEVE SIZES (mm)
44— FINE | MEDIUM | COARSE FINE | MEDIUM | COARSE FINE | COARSE
CLAY SILT SAND GRAVEL
SIEVE SIZE PERCENT PASSING
/PARTICLE DIA. SAMPLE COMMENTS
(mm)
13.2 98.7
9.5 98.3
4.75 94.3
2.0 89.0
0.850 81.6
0.425 74.4
0.250 70.0
0.106 61.8
0.075 59.9
0.0351 47.3
0.0249 45.7
0.0158 41.6
0.0091 35.9
0.0065 32.6
0.0046 29.4
0.0023 22.8
0.0009 18.0

LANDTEK LIMITED IS CERTIFIED FOR TESTING BY THE CANADIAN COUNCIL OF INDEPENDENT LABORATORIES (CCIL)



Hydrogeological Investigation
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

APPENDIX F

ATTERBERG LIMITS




LANDTEK LIMITED

Atterberg Limits

Project: Hydrogeological Investigation Sampled By: RF
Location: BLOCK SERVICING STRATEGY AREA WINONA #3 Tested By: VH
Job No.: 18270 Sample Date September 9, 2018
Borehole No: BH13 Depth (m): 0.7-1.2m
Report Date: October 26, 2018 Test Date: September 11, 2018
Liquid Limit Test Plastic Limit Test
Trial A B C Trial A B
No. of Blows 35 20 23 Tare Number NP49 NP7
Tare Number NP13 NP20 NP21 Wt. of Tare, g 13.90 14.00
Wt. of Tare, g 13.70 14.00 13.90 Wt. Wet Soil + Tare, g 32.40 32.60
Wt. Wet Soil + Tare, g 39.20 36.50 35.80 WHt. Dry Soil + Tare, g 29.00 29.80
Wt. Dry Soil + Tare, g 34.60 32.10 31.70 Wt. of Water, g 3.40 2.80
Wt. of Water, g 4.60 4.40 4.10 Wt. of Dry Soil, g 15.10 15.80
Wt. of Dry Soil, g 20.90 18.10 17.80 Moisture Content (%) 22.5 17.7
Moisture Content (%) 22.0 24.3 23.0
Plasticity Chart Liguid Limit
50 , 80.0
75.0
2 g £ / 70.0
40 al b o 7 65.0
= CH - 60.0
> 30 < 550
[} Vd c
° s e 2 500
£ A4S &
.g //’ \v (qj 450
720 “cL g 00
;I" MH orR OH 2 350
30.0
10 A < {]
/ 25.0 —
5 /I MmL& oL 200 I S—
10 15 20 25 30 35 40
0 CL-ML
0O 10 20 30 40 50 60 70 80 Number of Blows
Liquid Limit
USCS Symbol CL Soil Description: Low Plasticity
Liquid Limit (%) 23
Plastic Limit (%) 20
Plasticity Index (%) 3

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the results is provided only on written request.




LANDTEK LIMITED

Atterberg Limits

Project: Hydrogeological Investigation Sampled By: RF
Location: BLOCK SERVICING STRATEGY AREA WINONA #3 Tested By: VH
Job No.: 18270 Sample Date September 6, 2018
Borehole No: BH14 Depth (m): 0.7-1.2m
Report Date: October 26, 2018 Test Date: September 7, 2018
Liquid Limit Test Plastic Limit Test
Trial A B C Trial A B
No. of Blows 20 25 35 Tare Number NP51 NP7
Tare Number NP28 T20 NP13 Wt. of Tare, g 13.60 13.80
Wt. of Tare, g 13.80 13.30 13.80 Wt. Wet Soil + Tare, g 25.10 27.40
Wt. Wet Soil + Tare, g 36.50 37.60 35.40 Wt. Dry Soil + Tare, g 22.20 25.70
Wt. Dry Soil + Tare, g 30.00 31.70 30.30 Wt. of Water, g 2.90 1.70
Wt. of Water, g 6.50 5.90 5.10 Wt. of Dry Soil, g 8.60 11.90
Wt. of Dry Soil, g 16.20 18.40 16.50 Moisture Content (%) 33.7 14.3
Moisture Content (%) 40.1 321 30.9
Plasticity Chart Liguid Limit
50 , 80.0
75.0
£ e e / 70.0
40 al b o 7 65.0
= CH - 60.0
330 y S 550
(] e =
° s e 2 50.0
£ A4S &
.g //’ \v (qj 450
7 20 7cL g 400 -
8 MH OR OH S 350
/ 30.0 ' :
10 ; < {]
/ 25.0
/| ML & oL 200
10 15 20 25 30 35 40
0 CL-ML
0O 10 20 30 40 50 60 70 80 Number of Blows
Liquid Limit
USCS Symbol CL Soil Description: Medium Plasticity
Liquid Limit (%) 35
Plastic Limit (%) 24
Plasticity Index (%) 11

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the results is provided only on written request.




LANDTEK LIMITED

Atterberg Limits

Project: Hydrogeological Investigation Sampled By:
Location: BLOCK SERVICING STRATEGY AREA WINONA #3 Tested By: VH
Job No.: 18270 Sample Date September 6, 2018
Borehole No: BH15 Depth (m): 0.7-1.2m
Report Date: October 26, 2018 Test Date: September 7, 2018
Liquid Limit Test Plastic Limit Test
Trial A B C Trial A B
No. of Blows 26 35 21 Tare Number T10 NP59
Tare Number NA NP19 NP46 Wt. of Tare, g 13.50 13.60
Wt. of Tare, g 13.80 13.50 13.60 Wt. Wet Soil + Tare, g 33.90 37.90
Wt. Wet Soil + Tare, g 41.80 28.80 37.20 Wt. Dry Soil + Tare, g 29.50 34.60
Wt. Dry Soil + Tare, g 35.80 25.30 31.40 Wt. of Water, g 4.40 3.30
Wt. of Water, g 6.00 3.50 5.80 Wt. of Dry Soil, g 16.00 21.00
Wt. of Dry Soil, g 22.00 11.80 17.80 Moisture Content (%) 27.5 15.7
Moisture Content (%) 27.3 29.7 32.6
Plasticity Chart Liguid Limit
50 , 80.0
75.0
g 2 £ / 70.0
40 al b o 7 65.0
g._ , CH - 60.0
X 30 = 0
° 2 2 50.0
£ A4S &
.g //’ \v (qj 450
7 20 L g 00
;I" MH orR OH 2 350
g .
30.0 = e
10 oG < N —
/ 25.0
/| ML & oL 200
0 CL-ML 10 15 20 25 30 35 40
0O 10 20 30 40 50 60 70 80 Number of Blows
Liquid Limit
USCS Symbol CL Soil Description: Medium Plasticity
Liquid Limit (%) 30
Plastic Limit (%) 22

Plasticity Index (%) 8

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the results is provided only on written request.




LANDTEK LIMITED

Atterberg Limits

Project: Hydrogeological Investigation Sampled By: RF
Location: BLOCK SERVICING STRATEGY AREA WINONA #3 Tested By: VH
Job No.: 18270 Sample Date September 10, 2018
Borehole No: BH16 Depth (m): 0.7-1.2m
Report Date: October 26, 2018 Test Date: September 12, 2018
Liquid Limit Test Plastic Limit Test
Trial A B C Trial A B
No. of Blows 35 25 18 Tare Number NP19 NP37
Tare Number T10 NP46 NP51 Wt. of Tare, g 13.50 13.70
Wt. of Tare, g 13.50 13.70 13.70 Wt. Wet Soil + Tare, g 31.60 31.90
Wt. Wet Soil + Tare, g 35.30 30.70 36.10 Wt. Dry Soil + Tare, g 29.00 29.10
Wt. Dry Soil + Tare, g 29.90 26.40 30.10 Wt. of Water, g 2.60 2.80
Wt. of Water, g 5.40 4.30 6.00 Wt. of Dry Soil, g 15.50 15.40
Wt. of Dry Soil, g 16.40 12.70 16.40 Moisture Content (%) 16.8 18.2
Moisture Content (%) 32.9 33.9 36.6
Plasticity Chart Liquid Limit
50 . 80.0
75.0
g g e / 70.0
40 al b o 7 65.0
E_ , CH - 60.0
X 30 = 0
° 2 2 50.0
£ A4S &
.g //’ \v (qj 450
720 ~ &L g 400
© % MH oR OH § 350 —e
o 4 .
’I \‘\
30.0
10 A & |
/ 25.0
/I MmL& oL 200
10 15 20 25 30 35 40
0 CL-ML
0O 10 20 30 40 50 60 70 80 Number of Blows

Liquid Limit

USCS Symbol CL

Liquid Limit (%) 35
Plastic Limit (%) 17
Plasticity Index (%) 18

Soil Description:

Medium Plasticity

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the results is provided only on written request.




LANDTEK LIMITED

Atterberg Limits

Project: Hydrogeological Investigation Sampled By: RF
Location: BLOCK SERVICING STRATEGY AREA WINONA #3 Tested By: VH
Job No.: 18270 Sample Date September 10, 2018
Borehole No: BH17 Depth (m): 0.7-1.2m
Report Date: October 26, 2018 Test Date: September 12, 2018
Liquid Limit Test Plastic Limit Test
Trial A B C Trial A B
No. of Blows 33 25 20 Tare Number NP28 NA
Tare Number Carl G T20 TZ Wt. of Tare, g 14.00 13.80
Wt. of Tare, g 13.50 13.30 13.50 Wt. Wet Soil + Tare, g 31.20 31.50
Wt. Wet Soil + Tare, g 35.30 39.60 46.30 Wt. Dry Soil + Tare, g 29.50 29.20
Wt. Dry Soil + Tare, g 31.50 34.80 40.20 Wt. of Water, g 1.70 2.30
Wt. of Water, g 3.80 4.80 6.10 Wt. of Dry Soil, g 15.50 15.40
Wt. of Dry Soil, g 18.00 21.50 26.70 Moisture Content (%) 11.0 14.9
Moisture Content (%) 211 22.3 22.8
Plasticity Chart Liguid Limit
50 , 80.0
75.0
2 2 g i 70.0
40 al b o 7 65.0
E_ , CH - 60.0
X 30 = 0
° 2 2 50.0
£ A4S &
.g //’ \v (qj 450
720 “cL g 00
;I" MH orR OH 2 350
10 300 | .
/@ 250 + — ]
/I MmL& oL 200 R S———
0 CL-IL 10 15 20 25 30 35 40
0O 10 20 30 40 50 60 70 80 Number of Blows
Liquid Limit
USCS Symbol CL Soil Description: Low Plasticity
Liquid Limit (%) 22
Plastic Limit (%) 13

Plasticity Index (%) 9

Reporting of these test results constitutes a testing service only. Engineering interpretation or evaluation of the results is provided only on written request.




Hydrogeological Investigation
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

APPENDIX G

HYDRAULIC CONDUCTIVITY TESTING ANALYSIS RESULTS




Hvorslev Calculation

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

MW1
6.86 m
3.38m
0.025m
0.152 m
3.048 m

Water Level at Max Drawdown (H) = 6.020 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)

10
20
25
30
40
50
60
90
120
150
180
210
240
270
300
360
420

WL (m)

6.02
6.02
6
5.99
5.99
5.99
5.985
5.98
5.975
5.97
5.955
5.95
5.94
5.93
5.925
5.92
5.915
5.9
5.89

2.640m
12750

2.41E-08 m/s
2.41E-06 cm/s

H-H, (m)
2.64
2.64
2.62
2.61
2.61
2.61
2.61
2.60
2.60
2.59
2.58
2.57
2.56
2.55
2.55
2.54
2.54
2.52
2.51

Branthaven Homes Development Site

Block 3, Winona, Ontario

Appendix C

Monitoring Well Conductivity Tests

(2.0" diameter)

(4.25" hollow auger I.D., 12" O.D.)

(10 foot screen)

(time at (H-h)/(H-H,) = 0.37 on graph)

(H-h)/(H-H,)
1.00
1.00
0.99
0.99
0.99
0.99
0.99
0.98
0.98
0.98
0.98
0.97
0.97
0.97
0.96
0.96
0.96
0.95
0.95

Screened material = Clayey Silt TILL

Hvorslev Lag Time Graph (T,)

L0 NS
I Swq
\\
~~
\\\
™~
> T~
T
T 0.3F =
=
<
0.10
0 2000 4000 6000 8000 10000 12000
Time (sec)

14000

Landtek Limited

16381



Hvorslev Calculation

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

MW2
5.35m
1.77m
0.025m
0.152 m
3.048 m

Water Level at Max Drawdown (H) = 4.030 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)
0
10
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300
360
420

WL (m)

4.03
4.025
4.02
4.02
4.015
4.01
4.01
4.005
4
3.985
3.975
3.97
3.965
3.955
3.95
3.945
3.94
3.935
3.925

2.260 m
15750

1.95E-08 m/s
1.95E-06 cm/s

H-H, (m)
2.26
2.26
2.25
2.25
2.25
2.24
2.24
2.24
2.23
2.22
2.21
2.20
2.20
2.19
2.18
2.18
2.17
2.17
2.16

Branthaven Homes Development Site

Block 3, Winona, Ontario

Appendix C

Monitoring Well Conductivity Tests

(2.0" diameter)

(4.25" hollow auger I.D., 12" O.D.)

(10 foot screen)

(time at (H-h)/(H-H,) = 0.37 on graph)

(H-h)/(H-H,)
1.00
1.00
1.00
1.00
0.99
0.99
0.99
0.99
0.99
0.98
0.98
0.97
0.97
0.97
0.96
0.96
0.96
0.96
0.95

Screened material = clayey silt TILL

Hvorslev Lag Time Graph (T,)

100 Ny
- -
\\\
\\\\\
~LL
T~
2 Buns
I 0.37 >
2
Z
0.10
0 2000 4000 6000 8000 10000 12000 14000 16000
Time (sec)

Landtek Limited

16381



Hvorslev Calculation

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

MW3
5.22m
5.04 m
0.025m
0.152 m
3.048 m

Water Level at Max Drawdown (H) = 5.100 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)
0
10
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300
360
420

WL (m)

5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.095
5.095
5.095
5.095
5.095
5.095
5.095
5.095
5.095
5.095
5.095
5.095

0.060 m
72000

4.27E-09 m/s
4.27E-07 cm/s

H-H, (m)
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Branthaven Homes Development Site

Block 3, Winona, Ontario

Appendix C
Monitoring Well Conductivity Tests

(2.0" diameter)
(4.25" hollow auger I.D., 12" O.D.)
(10 foot screen)

(time at (H-h)/(H-H,) = 0.37 on graph)

Screened material = clayey silt TILL

(H-h)/(H-H,) Hvorslev Lag Time Graph (T,)

1.00
1.00 @

1.00

1.00 S

1.00 ~

1.00 ~_

1.00
1.00

0.92 0.3

0.92

(H-h)/(H-H,)

0.92
0.92

0.92
0.92
0.92
0.92

0.92 0.10
0.92 0 10000 20000 30000 40000 50000

0.92 Time (sec)

60000

70000

0.92

Landtek Limited

16381



Hvorslev Calculation

Appendix C
Monitoring Well Conductivity Tests

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

Water Level at Max Drawdown (H) = 3.550 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)
0
10
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300

WL (m)

3.55
3.45
3.37
3.28
3.22
3.17
3.08
2.98
2.92
2.78
2.71
2.66
2.64
2.63
2.62
2.61
2.61

MwW4
7.00 m
258 m
0.025 m (2.0" diameter)
0.152 m (4.25" hollow auger I.D., 12" O.D.)
3.048 m (10 foot screen)
0.970 m
58 (time at (H-h)/(H-H,) = 0.37 on graph)
5.30E-06 m/s Screened material = bedrock (shale)
5.30E-04 cm/s
H-H, (m) (H-h)/(H-H,) Hvorslev Lag Time Graph (T,)
0.97 1.00
1.00
0.87 0.90
0.79 0.81
0.70 0.72 3
0.64 0.66
0.59 0.61 A
0.50 0.52 > \
0.40 0.41 z 0.3¢ Y
0.34 0.35 £ \
0.20 0.21 -
0.13 0.13 \
0.08 0.08 3
0.06 0.06
0.05 0.05 N
0.04 0.04 \
0.03 0.03 0.10
0.03 0.03 0 50 100 150
Time (sec)

200

Branthaven Homes Development Site

Block 3, Winona, Ontario

Landtek Limited

16381



Hvorslev Calculation

Appendix C
Monitoring Well Conductivity Tests

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

Water Level at Max Drawdown (H) = 14.200 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)
0
10
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300
360
420

WL (m)

14.2
14.12
14.08
13.91
13.88
13.83
13.65

13.5
13.34
13.13
12.71
12.38
12.09
11.77
11.44
11.22
10.98
10.51
10.02

MW5
15.50 m
2.39m
0.025 m (2.0" diameter)
0.152 m (4.25" hollow auger I.D., 12" O.D.)
3.048 m (10 foot screen)
11.810 m
1000 (time at (H-h)/(H-H,) = 0.37 on graph)
3.07E-07 m/s Screened material = clayey silt till and upper weathered bedrock (shale)
3.07E-05 cm/s
H-H, (m) (H-h)/(H-H,) Hvorslev Lag Time Graph (T,)
11.81 1.00
1.00
11.73 0.99
11.69 0.99 g
11.52 0.98 oy
11.49 0.97 ~d
11.44 0.97 \\\
11.26 0.95 >
11.11 0.94 z 0.3¢ =
10.95 0.93 £
10.74 0.91 -
10.32 0.87
9.99 0.85
9.70 0.82
9.38 0.79
9.05 0.77
8.83 0.75 0.10
8.59 0.73 0 200 400 600 800 1000 1200
8.12 0.69 Time (sec)
7.63 0.65

Branthaven Homes Development Site

Block 3, Winona, Ontario

Landtek Limited

16381



Appendix C 16381
Monitoring Well Conductivity Tests

Hvorslev Calculation
(for Hydraulic Conductivity from Response Tests)

Well Name = MW®6-D (deep)
Well Depth = 19.11m
Initial WL (H,) = 2.60m
Radius of pipe (r) = 0.025 m (2.0" diameter)
Radius of hole (R) = 0.152 m (4.25" hollow auger I.D., 12" O.D.)
Length of screen (L) = 3.048 m (10 foot screen)
Water Level at Max Drawdown (H) = 7.650 m
H-H, = 5.050 m
Lag time (T,) = 7900 (time at (H-h)/(H-H,) = 0.37 on graph)
Hydraulic Cond.(K) = 3.89E-08 m/s Screened material = shale bedrock
3.89E-06 cm/s
Time (sec) WL(m)  H-H, (m) (H-h)/(H-H,) Hvorslev Lag Time Graph (T,)
0 7.65 5.05 1.00 100
10 7.62 5.02 0.99 &L‘
15 7.59 4.99 0.99 ey
20 7.585 4.99 0.99 T
25 7.58 4.98 0.99 TN
30 758 498 0.99 e
40 7.57 4.97 0.98 > T
50 7.56 4.96 0.98 3 03¢ =
60 7.545 4.95 0.98 £
90 7.52 4.92 0.97 -
120 7.49 4.89 0.97
150 7.465 4.87 0.96
180 7.43 4.83 0.96
210 7.405 4.81 0.95
240 7.385 4.79 0.95
270 7.355 4.76 0.94 0.10
300 7.33 4.73 0.94 0 1000 2000 3000 4000 5000 6000 7000 8000
360 7.3 4.70 0.93 Time (sec)
420 7.245 4.65 0.92

Branthaven Homes Development Site
Block 3, Winona, Ontario Landtek Limited



Appendix C 16381
Monitoring Well Conductivity Tests

Hvorslev Calculation
(for Hydraulic Conductivity from Response Tests)

Well Name = MW7
Well Depth = 31.25m
Initial WL (H,) = 3.37m
Radius of pipe (r) = 0.025 m (2.0" diameter)
Radius of hole (R) = 0.152 m (4.25" hollow auger I.D., 12" O.D.)
Length of screen (L) = 6.096 m (20 foot screen)
Water Level at Max Drawdown (H) = 19.200 m
H-H, = 15.835m
Lag time (T,) = 90000 (time at (H-h)/(H-H,) = 0.37 on graph)
Hydraulic Cond.(K) = 2.10E-09 m/s Screened material = shale bedrock
2.10E-07 cm/s
Time (sec) WL(m)  H-H, (m) (H-h)/(H-H,) Hvorslev Lag Time Graph (T,)
0 19.2 15.84 1.00
10 19.18 15.82 1.00 0]
~—
15 19.16 15.80 1.00 ~—
20 19.13 15.77 1.00 ~
25 19.11 15.75 0.99 ~I
30 19.08 15.72 0.99 ]
40 19.07 15.71 0.99 = —
50 19.05 15.69 0.99 z 0.3¢
60 19.04 15.68 0.99 £
90 19.01 15.65 0.99 -
120 18.99 15.63 0.99
150 18.96 15.60 0.98
180 18.94 15.58 0.98
210 18.92 15.56 0.98
240 18.905 15.54 0.98
270 18.89 15.53 0.98 0.10
300 18.88 15.52 0.98 0 10000 20000 30000 40000 50000 60000 70000 80000
360 18.84 15.48 0.98 Time (sec)
420 18.81 15.45 0.98

Branthaven Homes Development Site
Block 3, Winona, Ontario Landtek Limited



Hvorslev Calculation

Appendix C
Monitoring Well Conductivity Tests

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

Water Level at Max Drawdown (H) = 1.950 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)

10
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300

WL (m)

1.95
1.81
1.68
1.62
1.56
1.51
1.48
1.43
1.39
1.37
1.31
1.285
1.27
1.265
1.26
1.25
1.25
1.245

MW8
5.49m
1.20m
0.025 m (2.0" diameter)
0.152 m (4.25" hollow auger I.D., 12" O.D.)
1.520 m (5 foot screen)
0.750 m
30 (time at (H-h)/(H-H,) = 0.37 on graph)
1.58E-05 m/s Screened material = shallow weathered shale bedrock
1.58E-03 cm/s
H-H, (m) (H-h)/(H-H,) Hvorslev Lag Time Graph (T,)
0.75 1.00
1.00
0.61 0.81 N
0.48 0.64 \
0.42 0.56 )\
0.36 0.48
0.31 0.41 \a
0.28 0.37 > \
T VY
0.23 0.31 z 0.3¢7 )
0.19 0.25 15_;
0.17 0.23 \
0.11 0.15 \:\
0.09 0.11
0.07 0.09
0.06 0.09 \"\
0.06 0.08 \\‘
I\
0.05 0.07 0.10
0.05 0.07 0 50 100 150
0.05 0.06 Time (sec)

200

Branthaven Homes Development Site

Block 3, Winona, Ontario

Landtek Limited

16381



Hvorslev Calculation

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

MW9
18.20 m
2.97m
0.025m
0.152 m
3.048 m

Water Level at Max Drawdown (H) = 17.300 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)
0
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300
360
420
480

WL (m)

17.3
17.23
17.19
17.16
17.12
17.07
17.02
16.97
16.81
16.66

16.5
16.35

16.2
16.06
15.92
15.79
15.52
15.23
14.99

14.330 m
2600

1.18E-07 m/s
1.18E-05 cm/s

H-H, (m)
14.33
14.26
14.22
14.19
14.15
14.10
14.05
14.00
13.84
13.69
13.53
13.38
13.23
13.09
12.95
12.82
12.55
12.26
12.02

Branthaven Homes Development Site

Block 3, Winona, Ontario

Appendix C
Monitoring Well Conductivity Tests

(2.0" diameter)
(4.25" hollow auger I.D., 12" O.D.)
(10 foot screen)

(time at (H-h)/(H-H,) = 0.37 on graph)

Screened material = shallow weathered shale bedrock

(H-h)/(H-H,) Hvorslev Lag Time Graph (T,)
1.00

1.00 N

0.99 S

0.99 ~

0.99 ~

0.98 \
0.98

0.98 0.37 =N

0.97

(H-h)/(H-H,)

0.96
0.94

0.93
0.92
0.91
0.90

0.89 0.10
0.88 0 500 1000 1500 2000 2500

0.86 Time (sec)

3000

0.84

Landtek Limited

16381



Hvorslev Calculation
(for Hydraulic Conductivity from Response Tests)

Well Name = MW10-D (deep)
Well Depth = 21.22m

Initial WL (H,) = 4.13m

Radius of pipe (r) = 0.025 m

Radius of hole (R) = 0.152 m

Length of screen (L) = 3.048 m

Water Level at Max Drawdown (H) = 21.000 m

H-H, = 16.870 m
Lag time (T,) = 100000
Hydraulic Cond.(K) = 3.07E-09 m/s

3.07E-07 cm/s

Time (sec) WL (m) H-H, (m)

0 21 16.87
15 20.98 16.85
20 20.87 16.74
25 20.64 16.51
30 20.31 16.18
40 20.09 15.96
50 19.88 15.75
60 19.77 15.64
90 19.44 15.31
120 19.02 14.89
150 18.91 14.78
180 18.88 14.75
210 18.86 14.73
240 18.82 14.69
270 18.79 14.66
300 18.77 14.64
360 18.75 14.62
420 18.74 14.61
480 18.73 14.60

Branthaven Homes Development Site
Block 3, Winona, Ontario

Appendix C

Monitoring Well Conductivity Tests

(2.0" diameter)
(4.25" hollow auger I.D., 12" O.D.)
(10 foot screen)

(H-h)/(H-H,)
1.00
1.00
0.99
0.98
0.96
0.95
0.93
0.93
0.91
0.88
0.88
0.87
0.87
0.87
0.87
0.87
0.87
0.87
0.87

(time at (H-h)/(H-H,) = 0.37 on graph)

Screened material = shale bedrock

Hvorslev Lag Time Graph (T,)

1.00
~_
~—_
~_|

~ \
- T
T 0.37
=
<

0.10

0

10000 20000 30000 40000 50000 60000 70000 80000 90000 100000

Time (sec)

Landtek Limited

16381



Hvorslev Calculation

(for Hydraulic Conductivity from Response Tests)

Well Name =

Well Depth =

Initial WL (H,) =
Radius of pipe (r) =
Radius of hole (R) =
Length of screen (L) =

MW11
17.36 m
4,76 m
0.025m
0.152 m
3.048 m

Water Level at Max Drawdown (H) = 13.300 m

H-H, =
Lag time (T,) =

Hydraulic Cond.(K) =

Time (sec)
0
15
20
25
30
40
50
60
90
120
150
180
210
240
270
300
360
420
480

WL (m)

13.3
12.95
12.81
12.45
12.08
11.89
11.67
11.44
10.93
10.55
10.11

9.78

9.59

9.27

9.02

8.88

8.63

8.51

8.44

8.540 m
2750

1.12E-07 m/s
1.12E-05 cm/s

H-H, (m)
8.54
8.19
8.05
7.69
7.32
7.13
6.91
6.68
6.17
5.79
5.35
5.02
4.83
4,51
4.26
4.12
3.87
3.75
3.68

Branthaven Homes Development Site

Block 3, Winona, Ontario

Monitoring Well Conductivity Tests

(2.0" diameter)

Appendix C

(4.25" hollow auger I.D., 12" O.D.)

(10 foot screen)

(time at (H-h)/(H-H,) = 0.37 on graph)

(H-h)/(H-H,)
1.00
0.96
0.94
0.90
0.86
0.83
0.81
0.78
0.72
0.68
0.63
0.59
0.57
0.53
0.50
0.48
0.45
0.44
0.43

Screened material = shale bedrock

Hvorslev Lag Time Graph (T,)

1.00 ¢
Y

—_ e
> o-q L |
I 0.37 ——
=
z

0.10

500

1000

1500

Time (sec)

2000

2500

3000

Landtek Limited

16381



Hvorslev Calculation
(for Hydraulic Conductivity from Response Tests)

Well Name = MW12
Well Depth = 6.55m
Initial WL (H,) = 1.75m
Radius of pipe (r) = 0.025 m
Radius of hole (R) = 0.152 m
Length of screen (L) = 3.048 m
Water Level at Max Drawdown (H) = 2.150 m
H-H, = 0.400 m
Lag time (T,) = 32
Hydraulic Cond.(K) = 9.60E-06 m/s
9.60E-04 cm/s
Time (sec) WL (m) H-H, (m)
2.15 0.40
5 2.07 0.32
10 2 0.25
15 1.96 0.21
20 1.93 0.18
25 1.92 0.17
30 1.9 0.15
40 1.89 0.14
50 1.875 0.13
60 1.87 0.12
90 1.86 0.11
120 1.85 0.10
150 1.84 0.09
180 1.84 0.09
210 1.835 0.09
240 1.83 0.08
270 1.825 0.08
300 1.82 0.07

Branthaven Homes Development Site
Block 3, Winona, Ontario

Appendix C
Monitoring Well Conductivity Tests

(2.0" diameter)
(4.25" hollow auger I.D., 12" O.D.)
(10 foot screen)

(time at (H-h)/(H-H,) = 0.37 on graph)

Screened material = weathered shale bedrock

(H-h)/(H-Ho)
1.00

Hvorslev Lag Time Graph (T,)

1.00

0.80

0.63

0.53 x

0.45 X

0.43
0.38

0.35 0.37 Y

0.31

(H-h)/(H-H,)

0.30 Y

0.28 \'\.._.\

0.25 =~
P

0.23
0.23
0.21

0.20 0.10
0.19 0 100 200 300

0.18 Time (sec)

400

500

Landtek Limited

16381



Normalized Head (m/m)
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FRUITLAND - WINONA BSS #3

Data Set: F\LANDTEK K TESTS\Add Winona Block 3\Agtesolve\MW 14.aqt
Date: 09/25/18 Time: 10:57:15

PROJECT INFORMATION

Company: Landtek Limited
Client: Urbantech West
Project: 18270

Location: Winona

Test Well: MW14

Test Date: September 12, 2018

AQUIFER DATA

Saturated Thickness: 5.03 m Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW14)
Initial Displacement: 0.4475 m Static Water Column Height: 5.03 m
Total Well Penetration Depth: 5.03 m Screen Length: 3. m
Casing Radius: 0.0254 m Well Radius: 0.0254 m
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =6.839E-6 m/sec y0=0.3319m




Normalized Head (m/m)
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FRUITLAND - WINONA BSS #3

Data Set: FA\LANDTEK K TESTS\Add Winona Block 3\Agtesolve\MW 16.aqt
Date: 09/25/18 Time: 10:51:16

PROJECT INFORMATION

Company: Landtek Limited
Client: Urbantech West
Project: 18270

Location: Winona

Test Well: MW16

Test Date: September 12, 2018

AQUIFER DATA
Saturated Thickness: 10.26 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW16)

Initial Displacement: 0.5 m Static Water Column Height: 10.26 m
Total Well Penetration Depth: 10.26 m Screen Length: 3. m
Casing Radius: 0.0254 m Well Radius: 0.0254 m
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =1.447E-6 m/sec y0 =0.4798 m




Normalized Head (m/m)

0. 200. 400. 600. 800. 1000.
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FRUITLAND - WINONA BSS #3

Data Set: F\LANDTEK K TESTS\Add Winona Block 3\Agtesolve\MW17D.aqt
Date: 09/25/18 Time: 10:53:27

PROJECT INFORMATION

Company: Landtek Limited
Client: Urbantech West
Project: 18270

Location: Winona

Test Well: MW17D

Test Date: September 12, 2018

AQUIFER DATA
Saturated Thickness: 17.13 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17D)

Initial Displacement: 0.3967 m Static Water Column Height: 17.13 m
Total Well Penetration Depth: 17.13 m Screen Length: 1.5 m
Casing Radius: 0.0254 m Well Radius: 0.0254 m
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =6.767E-6 m/sec y0 =0.2881m




Normalized Head (m/m)

0. 200. 400. 600. 800. 1000.
Time (sec)

FRUITLAND - WINONA BSS #3

Data Set: FA\LANDTEK K TESTS\Add Winona Block 3\Agtesolve\MW 17.aqt
Date: 09/25/18 Time: 10:51:52

PROJECT INFORMATION

Company: Landtek Limited
Client: Urbantech West
Project: 18270

Location: Winona

Test Well: MW17S

Test Date: September 12, 2018

AQUIFER DATA
Saturated Thickness: 1.72 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW17S)

Initial Displacement: 0.4048 m Static Water Column Height: 1.72 m
Total Well Penetration Depth: 1.72 m Screen Length: 1.5 m
Casing Radius: 0.0254 m Well Radius: 0.0254 m
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =2.08E-6 m/sec y0 =0.3227 m
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FRUITLAND - WINONA BSS #3

Data Set: F\LANDTEK K TESTS\Add Winona Block 3\Agtesolve\MW 18.aqt
Date: 09/25/18 Time: 10:54:38

PROJECT INFORMATION

Company: Landtek Limited
Client: Urbantech West
Project: 18270

Location: Winona

Test Well: MW18

Test Date: September 12, 2018

AQUIFER DATA
Saturated Thickness: 4.12 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW18)

Initial Displacement: 0.3783 m Static Water Column Height: 4.12 m
Total Well Penetration Depth: 7.12 m Screen Length: 3. m
Casing Radius: 0.0254 m Well Radius: 0.0254 m
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Hvorslev

K =9.639E-6 m/sec y0=0.2011m
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1000.

FRUITLAND - WINONA BSS #3

Data Set: F\LANDTEK K TESTS\Add Winona Block 3\Agtesolve\MW 19.aqt
Date: 09/25/18 Time: 10:56:28

PROJECT INFORMATION

Company: Landtek Limited
Client: Urbantech West
Project: 18270

Location: Winona

Test Well: MW19

Test Date: September 12, 2018

Saturated Thickness: 4.2 m

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.3901 m
Total Well Penetration Depth: 4.2 m
Casing Radius: 0.0254 m

WELL DATA (MW19)

Static Water Column Height: 4.2 m
Screen Length: 3. m

Well Radius: 0.0254 m

Gravel Pack Porosity: 0.

Aquifer Model: Unconfined
K =1.316E-5 m/sec

SOLUTION
Solution Method: Hvorslev
y0 =0.1892 m




Hydrogeological Investigation
Fruitland-Winona BSS #3, Winona, Stoney Creek, Ontario File: 18270

APPENDIX H

LABORATORY CERTIFICATE OF ANALYSIS
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LANDTEK LIMITED Date Received: 25-SEP-18
Version: FINAL

205 NEBO ROAD, UNIT 3
HAMILTON ON L8W 2E1

Client Phone: 905-383-3733

Certificate of Analysis

Lab Work Order #: L2170497

Project P.O. #: NOT SUBMITTED
Job Reference: 18270
C of C Numbers: 17-618803
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ANALYTICAL GUIDELINE REPORT

L2170497 CONTD....

Page 2 of 18
18270 03-OCT-18 14:57 (MT)
Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-1 MW13
Sampled By: CLIENT on 24-SEP-18
Matrix WATER " 2
Physical Tests
Colour, Apparent 5.0 2.0 CuU 26-SEP-18 5
Conductivity 1510 3.0 umhos/cm | 26-SEP-18
pH 7.96 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 250 PEHR | -1000 mV 28-SEP-18
Total Dissolved Solids 875 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 3.54 0.10 NTU 26-SEP-18 5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 129 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 129 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 1.44 DLHC 0.040 mg/L 03-OCT-18
Bromide (Br) <0.50 DLDS 0.50 mg/L 27-SEP-18
Chloride (CI) 343 DLDS 25 mg/L 27-SEP-18 *250
Computed Conductivity 1480 uS/cm 28-SEP-18
Conductivity % Difference -1.9 % 28-SEP-18
Fluoride (F) 0.16 DLDS 0.10 mg/L 27-SEP-18 15
Hardness (as CaCO3) 294 mg/L 28-SEP-18 *80-100
lon Balance 96.0 % 28-SEP-18
Langelier Index 0.4 No Unit | 28-SEP-18
Nitrate (as N) <0.10 DLDS 0.10 mg/L 27-SEP-18 10
Nitrite (as N) 1.09 DLDS 0.050 mg/L 27-SEP-18 *1
Saturation pH 7.52 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 924 mg/L 28-SEP-18
Sulfate (SO4) 183 DLDS 15 mg/L 27-SEP-18 500
Anion Sum 15.7 me/L 28-SEP-18
Cation Sum 15.1 me/L 28-SEP-18
Cation - Anion Balance 2.1 % 28-SEP-18
Inorganic Parameters
Silica 10.3 21 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 0 0 CFU/100m| 27-SEP-18 0
L
Total Coliform Background 31000 DLM 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 150 DLM 10 CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 5.31 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.061 DLHC | 0.050 mg/L 26-SEP-18 0.1
Antimony (Sb)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18 0.006
Arsenic (As)-Total 0.0025 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0558 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit.

Assessment against Guideline Limit cannot be made.

* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:
Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES

#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines




ANALYTICAL GUIDELINE REPORT

L2170497 CONTD....

Page 3 of 18

18270 03-OCT-18 14:57 (MT)
Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-1 MW13
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Boron (B)-Total 0.45 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC [0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 78.8 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total <0.10 DLHC 0.10 mg/L 26-SEP-18 0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 23.7 DLHC 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.0598 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.0229 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 3.22 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total 0.00079 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 4.8 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 209 DLHC 0.50 mg/L 26-SEP-18 *20 *200
Strontium (Sr)-Total 2.14 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 58.2 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Thorium (Th)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0013 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.00230 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
L2170497-2 MW14
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 2
Physical Tests
Colour, Apparent 16.4 2.0 CuU 26-SEP-18 5
Conductivity 1320 3.0 umhos/cm | 26-SEP-18
pH 7.65 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 244 PEHR | -1000 mV 28-SEP-18
Total Dissolved Solids 959 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 17.8 0.10 NTU 26-SEP-18 *5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 221 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines




ANALYTICAL GUIDELINE REPORT

L2170497 CONTD....

Page 4 of 18
18270 03-OCT-18 14:57 (MT)
Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-2 MW14
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER # #2
Anions and Nutrients
Alkalinity, Total (as CaCO3) 221 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 4.77 DLHC 0.10 mg/L 03-OCT-18
Bromide (Br) <0.50 DLDS | 0.50 mg/L | 27-SEP-18
Chloride (Cl) 153 DLDS 2.5 mg/L 27-SEP-18 250
Computed Conductivity 1420 uS/cm | 28-SEP-18
Conductivity % Difference 7.7 % 28-SEP-18
Fluoride (F) 0.20 DLDS | 0.10 mg/L | 27-SEP-18 15
Hardness (as CaCO3) 613 mg/L 28-SEP-18 *80-100
lon Balance 98.2 % 28-SEP-18
Langelier Index 0.8 No Unit | 28-SEP-18
Nitrate (as N) <0.10 DLDS 0.10 mg/L 27-SEP-18 10
Nitrite (as N) <0.050 DLDS 0.050 mg/L 27-SEP-18 1
Saturation pH 6.90 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 922 mg/L 28-SEP-18
Sulfate (SO4) 343 DLDS 1.5 mg/L 27-SEP-18 500
Anion Sum 15.1 me/L 28-SEP-18
Cation Sum 14.8 me/L 28-SEP-18
Cation - Anion Balance -0.9 % 28-SEP-18
Inorganic Parameters
Silica 12.7 2.1 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 0 0 CFU/100m| 27-SEP-18 0
L
Total Coliform Background 51000 DLM 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 900 DLM 100 |CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 0.90 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.097 DLHC 0.050 mg/L 26-SEP-18 0.1
Antimony (Sh)-Total <0.0010 | DLHC | 0.0010 mg/L | 26-SEP-18 0.006
Arsenic (As)-Total 0.0017 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0157 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Boron (B)-Total 1.48 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC [0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 204 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.90 DLHC 0.10 mg/L 26-SEP-18 *0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 25.3 DLHC 0.050 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-2 MW14
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Manganese (Mn)-Total 0.0702 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.00452 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 13.7 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.0088 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 5.9 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 51.2 DLHC 0.50 mg/L 26-SEP-18 *20 200
Strontium (Sr)-Total 6.18 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 107 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Thorium (Th)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0015 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.00116 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
L2170497-3 MW15
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER M "
Physical Tests
Colour, Apparent 37.0 2.0 CuU 26-SEP-18 5
Conductivity 1140 3.0 umhos/cm | 26-SEP-18
pH 7.66 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 249 PEHR | -1000 mV 28-SEP-18
Total Dissolved Solids 833 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 324 0.10 NTU 26-SEP-18 *5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 255 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 255 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 5.30 DLHC 0.20 mg/L 03-OCT-18
Bromide (Br) <0.50 DLDS 0.50 mg/L 27-SEP-18
Chloride (ClI) 84.5 DLDS 2.5 mg/L 27-SEP-18 250
Computed Conductivity 1250 uS/cm 28-SEP-18
Conductivity % Difference 9.4 % 28-SEP-18
Fluoride (F) 0.25 DLDS 0.10 mg/L 27-SEP-18 15
Hardness (as CaCO3) 562 mg/L 28-SEP-18 *80-100
lon Balance 98.0 % 28-SEP-18
Langelier Index 0.8 No Unit | 28-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018) #2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-3 MW15
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER # #2
Anions and Nutrients
Nitrate (as N) <0.10 DLDS 0.10 mg/L 27-SEP-18 10
Nitrite (as N) <0.050 DLDS 0.050 mg/L 27-SEP-18 1
Saturation pH 6.90 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 819 mg/L 28-SEP-18
Sulfate (SO4) 328 DLDS 15 mg/L 27-SEP-18 500
Anion Sum 13.4 me/L 28-SEP-18
Cation Sum 13.2 me/L 28-SEP-18
Cation - Anion Balance -1.0 % 28-SEP-18
Inorganic Parameters
Silica 12.2 2.1 mg/L | 26-SEP-18
Bacteriological Tests
E. Coli 0 0 CFU/100m| 27-SEP-18 0
L
Total Coliform Background NR NDOGT | 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 1600 DLM 100 |CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 0.67 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.220 DLHC 0.050 mg/L 26-SEP-18 *0.1
Antimony (Sb)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18 0.006
Arsenic (As)-Total 0.0023 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0237 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Boron (B)-Total 0.96 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC [0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 171 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.37 DLHC 0.10 mg/L 26-SEP-18 *0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 32.8 DLHC 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.0677 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.00951 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 13.2 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.0086 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 5.7 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 36.4 DLHC 0.50 mg/L 26-SEP-18 *20 200

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-3 MW15
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Strontium (Sr)-Total 7.01 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 95.5 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Thorium (Th)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0017 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <0.0070 DLUI 0.0070 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.00702 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
L2170497-4 MW16
Sampled By: CLIENT on 24-SEP-18
Matrix WATER i #2
Physical Tests
Colour, Apparent 23.8 2.0 CuU 26-SEP-18 &5
Conductivity 5140 3.0 umhos/cm | 26-SEP-18
pH 7.65 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 249 PEHR -1000 mV 28-SEP-18
Total Dissolved Solids 3980 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 284 0.10 NTU 26-SEP-18 *5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 79 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 79 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 5.32 DLHC 0.20 mg/L 03-OCT-18
Bromide (Br) 11.8 DLDS 1.0 mg/L 27-SEP-18
Chloride (Cl) 925 DLDS 5.0 mg/L | 27-SEP-18 *250
Computed Conductivity 5830 uS/cm 28-SEP-18
Conductivity % Difference 12.6 % 28-SEP-18
Fluoride (F) 0.28 DLDS | 0.20 mg/L | 27-SEP-18 15
Hardness (as CaCO3) 1670 mg/L 28-SEP-18 *80-100
lon Balance 81.3 % 28-SEP-18
Langelier Index 0.4 No Unit | 28-SEP-18
Nitrate (as N) <0.20 DLDS 0.20 mg/L 27-SEP-18 10
Nitrite (as N) <0.10 DLDS 0.10 mg/L 27-SEP-18 1
Saturation pH 7.20 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 4780 mg/L 28-SEP-18
Sulfate (SO4) 2490 DLDS 3.0 mg/L 27-SEP-18 *500
Anion Sum 79.3 me/L 28-SEP-18
Cation Sum 64.4 me/L 28-SEP-18
Cation - Anion Balance -10.3 % 28-SEP-18
Inorganic Parameters

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018) #2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-4 MW16
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Inorganic Parameters
Silica 8.5 21 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 0 0 CFU/100m| 27-SEP-18 0
L
Total Coliform Background NR NDOGT | 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 10 0 CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 7.46 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.143 DLHC 0.050 mg/L 26-SEP-18 *0.1
Antimony (Sb)-Total 0.0011 DLHC | 0.0010 mg/L 26-SEP-18 0.006
Arsenic (As)-Total 0.0018 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0253 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Boron (B)-Total 4.20 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC [0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 476 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total 0.00024 DLHC | 0.00010 mg/L 26-SEP-18
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.37 DLHC 0.10 mg/L 26-SEP-18 *0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 116 DLHC 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.336 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.00831 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 29.5 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.0187 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 4.0 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 699 DLHC 0.50 mg/L 26-SEP-18 *20 *200
Strontium (Sr)-Total 10.0 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 749 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Thorium (Th)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0022 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <.0050 DLUI 0.0050 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.00115 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit.

Assessment against Guideline Limit cannot be made.

* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:
Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES

#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-4 MW16
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
L2170497-5 MW17S
Sampled By: CLIENT on 24-SEP-18
Matrix WATER i #2
Physical Tests
Colour, Apparent 23.2 2.0 CuU 26-SEP-18 5
Conductivity 5860 3.0 umhos/cm | 26-SEP-18
pH 7.64 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 252 PEHR -1000 mV 28-SEP-18
Total Dissolved Solids 4570 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 18.8 0.10 NTU 26-SEP-18 *5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 52 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 52 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 3.69 DLHC 0.10 mg/L 03-0OCT-18
Bromide (Br) 19.0 DLDS 1.0 mg/L 27-SEP-18
Chloride (Cl) 1610 DLDS 5.0 mg/L | 27-SEP-18 *250
Computed Conductivity 6460 uS/cm 28-SEP-18
Conductivity % Difference 9.8 % 28-SEP-18
Fluoride (F) 0.32 DLDS 0.20 mg/L 27-SEP-18 15
Hardness (as CaCO3) 1840 mg/L 28-SEP-18 *80-100
lon Balance 82.5 % 28-SEP-18
Langelier Index 0.3 No Unit | 28-SEP-18
Nitrate (as N) <0.20 DLDS 0.20 mg/L 27-SEP-18 10
Nitrite (as N) <0.10 DLDS 0.10 mg/L 27-SEP-18 1
Saturation pH 7.36 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 5160 mg/L 28-SEP-18
Sulfate (SO4) 2020 DLDS 3.0 mg/L 27-SEP-18 *500
Anion Sum 88.5 me/L 28-SEP-18
Cation Sum 73.0 me/L 28-SEP-18
Cation - Anion Balance -9.6 % 28-SEP-18
Inorganic Parameters
Silica 8.1 2.1 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 1 0 CFU/100m| 27-SEP-18 *0
L
Total Coliform Background NR NDOGT | 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 53 0 CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 8.27 0.10 SAR 26-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018) #2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details

Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-5 MW17S
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Aluminum (Al)-Total 0.189 DLHC 0.050 mg/L 26-SEP-18 *0.1
Antimony (Sb)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18 0.006
Arsenic (As)-Total 0.0012 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0202 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Boron (B)-Total 3.09 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC [0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 513 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total 0.00020 DLHC | 0.00010 mg/L 26-SEP-18
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.32 DLHC 0.10 mg/L 26-SEP-18 *0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 136 DLHC 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.497 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.0227 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 25.6 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.0163 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 3.8 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 816 DLHC 0.50 mg/L 26-SEP-18 *20 *200
Strontium (Sr)-Total 12.8 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 610 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Thorium (Th)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0022 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <0.0050 DLUI 0.0050 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.00044 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
L2170497-6 MW17D
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER # #2
Physical Tests
Colour, Apparent 13.9 2.0 CuU 26-SEP-18 5
Conductivity 5880 3.0 umhos/cm | 26-SEP-18
pH 7.64 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 248 PEHR | -1000 mV 28-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-6 MW17D
Sampled By: CLIENT on 24-SEP-18
Matrix WATER " 2
Physical Tests
Total Dissolved Solids 4840 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 13.6 0.10 NTU 26-SEP-18 55
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 55 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 55 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 3.80 DLHC 0.10 mg/L 03-OCT-18
Bromide (Br) 18.2 DLDS 1.0 mg/L 27-SEP-18
Chloride (ClI) 1540 DLDS 5.0 mg/L 27-SEP-18 *250
Computed Conductivity 6270 uS/cm 28-SEP-18
Conductivity % Difference 6.4 % 28-SEP-18
Fluoride (F) 0.29 DLDS | 0.20 mg/L | 27-SEP-18 15
Hardness (as CaCO3) 1870 mg/L 28-SEP-18 *80-100
lon Balance 85.3 % 28-SEP-18
Langelier Index 0.3 No Unit | 28-SEP-18
Nitrate (as N) <0.20 DLDS 0.20 mg/L 27-SEP-18 10
Nitrite (as N) <0.10 DLDS | 0.10 mg/L | 27-SEP-18 1
Saturation pH 7.33 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 4960 mg/L 28-SEP-18
Sulfate (SO4) 1930 DLDS 3.0 mg/L | 27-SEP-18 *500
Anion Sum 84.4 me/L 28-SEP-18
Cation Sum 72.0 me/L 28-SEP-18
Cation - Anion Balance -7.9 % 28-SEP-18
Inorganic Parameters
Silica 7.7 21 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 1 0 CFU/100m| 27-SEP-18 *0
L
Total Coliform Background NR NDOGT | 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 1000 DLM 100 |CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 7.89 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.157 DLHC 0.050 mg/L 26-SEP-18 *0.1
Antimony (Sh)-Total 0.0010 DLHC | 0.0010 mg/L | 26-SEP-18 0.006
Arsenic (As)-Total 0.0013 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0205 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Boron (B)-Total 3.11 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC [0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 521 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total 0.00020 DLHC | 0.00010 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-6 MW17D
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.28 DLHC 0.10 mg/L 26-SEP-18 0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 137 DLHC 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.483 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.0224 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 25.2 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.0164 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 3.6 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 783 DLHC 0.50 mg/L 26-SEP-18 *20 *200
Strontium (Sr)-Total 12.7 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 593 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Thorium (Th)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0046 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <0.0040 DLUI 0.0040 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.00046 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18
L2170497-7 MW18
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Physical Tests
Colour, Apparent 6.4 2.0 CuU 26-SEP-18 &5
Conductivity 795 3.0 umhos/cm | 26-SEP-18
pH 7.62 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 256 PEHR -1000 mV 28-SEP-18
Total Dissolved Solids 516 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 4.56 0.10 NTU 26-SEP-18 5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 300 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 300 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 1.31 DLHC 0.040 mg/L 03-OCT-18
Bromide (Br) <0.10 0.10 mg/L 27-SEP-18
Chloride (Cl) 25.5 0.50 mg/L | 27-SEP-18 250

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-7 MW18
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Anions and Nutrients
Computed Conductivity 776 uS/cm 28-SEP-18
Conductivity % Difference -2.4 % 28-SEP-18
Fluoride (F) 0.114 0.020 mg/L 27-SEP-18 15
Hardness (as CaCO3) 403 mg/L 28-SEP-18 *80-100
lon Balance 113 % 28-SEP-18
Langelier Index 0.7 No Unit | 28-SEP-18
Nitrate (as N) 9.99 0.020 mg/L 27-SEP-18 10
Nitrite (as N) <0.010 0.010 mg/L 27-SEP-18 1
Saturation pH 6.92 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18
TDS (Calculated) 500 mg/L 28-SEP-18
Sulfate (SO4) 79.2 0.30 mg/L 27-SEP-18 500
Anion Sum 8.03 me/L 28-SEP-18
Cation Sum 9.08 me/L 28-SEP-18
Cation - Anion Balance 6.1 % 28-SEP-18
Inorganic Parameters
Silica 8.99 0.21 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 0 0 CFU/100m| 27-SEP-18 0
L
Total Coliform Background 132000 DLM 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 340 DLM 10 CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 0.44 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.191 0.010 mg/L 26-SEP-18 *0.1
Antimony (Sb)-Total 0.00018 0.00010 mg/L 26-SEP-18 0.006
Arsenic (As)-Total 0.00047 0.00010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0472 0.00020 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.00010 0.00010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.000050 0.000050| mg/L 26-SEP-18
Boron (B)-Total 0.133 0.010 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000010 0.000010| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 119 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total 0.000050 0.000010| mg/L 26-SEP-18
Chromium (Cr)-Total 0.00058 0.00050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total 0.00016 0.00010 mg/L 26-SEP-18
Copper (Cu)-Total <0.0010 0.0010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.198 0.050 mg/L 26-SEP-18 0.3
Lead (Pb)-Total 0.00022 0.00010 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 25.8 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.0161 0.00050 mg/L 26-SEP-18 0.05
Molybdenum (Mo)-Total 0.000553 0.000050| mg/L 26-SEP-18
Nickel (Ni)-Total 0.00079 0.00050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.050 0.050 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-7 MW18
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Potassium (K)-Total 5.44 0.050 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.00305 0.00020 mg/L 26-SEP-18
Selenium (Se)-Total 0.00111 0.000050| mg/L 26-SEP-18 0.05
Silicon (Si)-Total 4.20 0.10 mg/L 26-SEP-18
Silver (Ag)-Total <0.000050 0.000050| mg/L 26-SEP-18
Sodium (Na)-Total 20.2 0.50 mg/L 26-SEP-18 *20 200
Strontium (Sr)-Total 0.712 0.0010 mg/L 26-SEP-18
Sulfur (S)-Total 28.7 0.50 mg/L 26-SEP-18
Tellurium (Te)-Total 0.00031 0.00020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.000010 0.000010| mg/L 26-SEP-18
Thorium (Th)-Total <0.00010 0.00010 mg/L 26-SEP-18
Tin (Sn)-Total 0.00056 0.00010 mg/L 26-SEP-18
Titanium (Ti)-Total 0.00489 0.00030 mg/L 26-SEP-18
Tungsten (W)-Total <0.00010 0.00010 mg/L 26-SEP-18
Uranium (U)-Total 0.00264 0.000010| mg/L 26-SEP-18 0.02
Vanadium (V)-Total 0.00116 0.00050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.0030 0.0030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total 0.00037 0.00030 mg/L 26-SEP-18
L2170497-8 MW19
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER M "
Physical Tests
Colour, Apparent 210 2.0 CuU 26-SEP-18 5
Conductivity 1400 3.0 umhos/cm | 26-SEP-18
pH 7.64 0.10 pH units | 26-SEP-18 6.5-8.5
Redox Potential 245 PEHR | -1000 mV 28-SEP-18
Total Dissolved Solids 1050 DLDS 20 mg/L 27-SEP-18 *500
Turbidity 225 0.10 NTU 26-SEP-18 *5
Anions and Nutrients
Alkalinity, Bicarbonate (as CaCO3) 387 10 mg/L 28-SEP-18
Alkalinity, Carbonate (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Hydroxide (as CaCO3) <10 10 mg/L 28-SEP-18
Alkalinity, Total (as CaCO3) 387 10 mg/L 28-SEP-18 30-500
Ammonia, Total (as N) 0.969 DLHC 0.040 mg/L 03-OCT-18
Bromide (Br) <0.50 DLDS 0.50 mg/L 27-SEP-18
Chloride (ClI) 38.6 DLDS 2.5 mg/L 27-SEP-18 250
Computed Conductivity 1510 uS/cm 28-SEP-18
Conductivity % Difference 7.7 % 28-SEP-18
Fluoride (F) 0.12 DLDS 0.10 mg/L 27-SEP-18 15
Hardness (as CaCO3) 710 mg/L 28-SEP-18 *80-100
lon Balance 106 % 28-SEP-18
Langelier Index 0.9 No Unit | 28-SEP-18
Nitrate (as N) 2.77 DLDS 0.10 mg/L 27-SEP-18 10
Nitrite (as N) <0.050 DLDS 0.050 mg/L 27-SEP-18 1
Saturation pH 6.71 pH 28-SEP-18
Orthophosphate-Dissolved (as P) <0.0030 0.0030 mg/L 27-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018) #2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result  Qualifier D.L. Units Analyzed Guideline Limits
L2170497-8 MW19
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Anions and Nutrients
TDS (Calculated) 1030 mg/L 28-SEP-18
Sulfate (SO4) 422 DLDS 15 mg/L 27-SEP-18 500
Anion Sum 16.4 me/L 28-SEP-18
Cation Sum 175 me/L 28-SEP-18
Cation - Anion Balance 3.1 % 28-SEP-18
Inorganic Parameters
Silica 9.8 21 mg/L 26-SEP-18
Bacteriological Tests
E. Coli 1 0 CFU/100m| 27-SEP-18 *0
L
Total Coliform Background NR NDOGT | 1000 |CFU/100m| 27-SEP-18
L
Total Coliforms 12000 DLM 1000 |CFU/100m| 27-SEP-18 *0
L
Metals
Sodium Adsorption Ratio 1.15 0.10 SAR 26-SEP-18
Total Metals
Aluminum (Al)-Total 0.396 DLHC 0.050 mg/L 26-SEP-18 *0.1
Antimony (Sb)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18 0.006
Arsenic (As)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18 0.0100
Barium (Ba)-Total 0.0211 DLHC | 0.0010 mg/L 26-SEP-18 1
Beryllium (Be)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Bismuth (Bi)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Boron (B)-Total 0.72 DLHC 0.10 mg/L 26-SEP-18 5
Cadmium (Cd)-Total <0.000050 | DLHC |0.000050| mg/L 26-SEP-18 0.005
Calcium (Ca)-Total 187 DLHC 0.50 mg/L 26-SEP-18
Cesium (Cs)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18
Chromium (Cr)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18 0.05
Cobalt (Co)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Copper (Cu)-Total <0.010 DLHC 0.010 mg/L 26-SEP-18 1
Iron (Fe)-Total 0.31 DLHC 0.10 mg/L 26-SEP-18 *0.3
Lead (Pb)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18 0.01
Magnesium (Mg)-Total 59.1 DLHC 0.050 mg/L 26-SEP-18
Manganese (Mn)-Total 0.0816 DLHC | 0.0050 mg/L 26-SEP-18 *0.05
Molybdenum (Mo)-Total 0.00332 DLHC | 0.00050 mg/L 26-SEP-18
Nickel (Ni)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Phosphorus (P)-Total <0.50 DLHC 0.50 mg/L 26-SEP-18
Potassium (K)-Total 9.93 DLHC 0.50 mg/L 26-SEP-18
Rubidium (Rb)-Total 0.0055 DLHC | 0.0020 mg/L 26-SEP-18
Selenium (Se)-Total 0.00106 DLHC | 0.00050 mg/L 26-SEP-18 0.05
Silicon (Si)-Total 4.6 DLHC 1.0 mg/L 26-SEP-18
Silver (Ag)-Total <0.00050 DLHC | 0.00050 mg/L 26-SEP-18
Sodium (Na)-Total 70.5 DLHC 0.50 mg/L 26-SEP-18 *20 200
Strontium (Sr)-Total 5.01 DLHC 0.010 mg/L 26-SEP-18
Sulfur (S)-Total 146 DLHC 5.0 mg/L 26-SEP-18
Tellurium (Te)-Total <0.0020 DLHC | 0.0020 mg/L 26-SEP-18
Thallium (Tl)-Total <0.00010 DLHC | 0.00010 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Sample Details
Grouping Analyte Result Qualifier D.L. Units Analyzed Guideline Limits
L2170497-8 MW19
Sampled By: CLIENT on 24-SEP-18
Matrix: WATER #1 #2
Total Metals
Thorium (Th)-Total <0.0010 DLHC 0.0010 mg/L 26-SEP-18
Tin (Sn)-Total 0.0036 DLHC | 0.0010 mg/L 26-SEP-18
Titanium (Ti)-Total <0.0080 DLUI 0.0080 mg/L 26-SEP-18
Tungsten (W)-Total <0.0010 DLHC | 0.0010 mg/L 26-SEP-18
Uranium (U)-Total 0.0113 DLHC | 0.00010 mg/L 26-SEP-18 0.02
Vanadium (V)-Total <0.0050 DLHC | 0.0050 mg/L 26-SEP-18
Zinc (Zn)-Total <0.030 DLHC 0.030 mg/L 26-SEP-18 5
Zirconium (Zr)-Total <0.0030 DLHC | 0.0030 mg/L 26-SEP-18

** Detection Limit for result exceeds Guideline Limit. Assessment against Guideline Limit cannot be made.
* Analytical result for this parameter exceeds Guideline Limit listed on this report. Guideline Limits applied:

Ontario Drinking Water Regulation (ODWQS) JAN.1,2018 = [Suite] - ON-DW-STANDARD+GUIDELINES
#1: Schedule 1 (Microbiological) and 2 (Chemical) Standards (JAN,2018)

#2: Ontario DW Aesthetic and Operational Guidelines
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Reference Information

Sample Parameter Qualifier key listed:

Qualifier Description

DLDS Detection Limit Raised: Dilution required due to high Dissolved Solids / Electrical Conductivity.

PEHR Parameter Exceeded Recommended Holding Time On Receipt: Proceed With Analysis As Requested.
NDOGT NO DATA: Overgrown with Target

DLUI Detection Limit Raised: Unknown Interference generated an apparent false positive test result.

DLM Detection Limit Adjusted due to sample matrix effects (e.g. chemical interference, colour, turbidity).
DLHC Detection Limit Raised: Dilution required due to high concentration of test analyte(s).

Methods Listed (if applicable):

ALS Test Code Matrix Test Description Method Reference***

ALK-AUTO-WT Water Automated Speciated Alkalinity EPA 310.2

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity". Total Alkalinity is determined using the methyl orange
colourimetric method.

ALK-SPECIATED-WT Water pH Measurement for Spec. Alk ~ APHA 4500 H-Electrode

Water samples are analyzed directly by a calibrated pH meter.
BR-IC-N-WT Water Bromide in Water by IC EPA 300.1 (mod)

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.
CL-IC-N-WT Water Chloride by IC EPA 300.1 (mod)

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

COLOUR-APPARENT-WT Water Colour APHA 2120

Apparent Colour is measured spectrophotometrically by comparison to platinum-cobalt standards using the single wavelength method after sample
decanting. Colour measurements can be highly pH dependent, and apply to the pH of the sample as received (at time of testing), without pH
adjustment. Concurrent measurement of sample pH is recommended.

EC-MF-WT Water E. coli SM 9222D

A 100 mL volume of sample is filtered through a membrane, the membrane is placed on mFC-BCIG agar and incubated at 44.5-0.2 C for24 -2 h.
Method ID: WT-TM-1200

EC-WT Water Conductivity APHA 2510 B

Water samples can be measured directly by immersing the conductivity cell into the sample.
ETL-SAR-CALC-WT Water Sodium Adsorption Ratio Calculation
ETL-SILICA-CALC-WT Water Calculate from SI-TOT-WT EPA 200.8
F-IC-N-WT Water Fluoride in Water by IC EPA 300.1 (mod)

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.
IONBALANCE-OP03-WT  Water Detailed lon Balance Calculation APHA 1030E, 2330B, 2510A
MET-T-CCMS-WT Water Total Metals in Water by CRC EPA 200.2/6020A (mod)

ICPMS
Water samples are digested with nitric and hydrochloric acids, and analyzed by CRC ICPMS.
Method Limitation (re: Sulfur): Sulfide and volatile sulfur species may not be recovered by this method.

Analysis conducted in accordance with the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental
Protection Act (July 1, 2011).

NH3-WT Water Ammonia, Total as N EPA 350.1

Sample is measured colorimetrically. When sample is turbid a distillation step is required, sample is distilled into a solution of boric acid and measured
colorimetrically.

NO2-IC-WT Water Nitrite in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.
NO3-IC-WT Water Nitrate in Water by IC EPA 300.1 (mod)
Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.
PO4-DO-COL-WT Water Diss. Orthophosphate in Water ~ APHA 4500-P PHOSPHORUS
by Colour

This analysis is carried out using procedures adapted from APHA Method 4500-P "Phosphorus”. Dissolved Orthophosphate is determined
colourimetrically on a sample that has been lab or field filtered through a 0.45 micron membrane filter.
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REDOX-POTENTIAL-WT  Water Redox Potential APHA 2580

This analysis is carried out in accordance with the procedure described in the "APHA" method 2580 "Oxidation-Reduction Potential" 2012. Results are
reported as observed oxidation-reduction potential of the platinum metal-reference electrode employed, in mV.

It is recommended that this analysis be conducted in the field.
SO4-IC-N-WT Water Sulfate in Water by IC EPA 300.1 (mod)

Inorganic anions are analyzed by lon Chromatography with conductivity and/or UV detection.
SOLIDS-TDS-WT Water Total Dissolved Solids APHA 2540C

This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids
(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

TC-MF-WT Water Total Coliforms SM 9222B

A 100mL volume of sample is filtered through a membrane, the membrane is placed on mENDO LES agar and incubated at 35-0.5 C for 24-2h.
Method ID: WT-TM-1200
TCB-MF-WT Water Total Coliform Background SM 9222B

A 100mL volume of sample is filtered through a membrane, the membrane is placed on mENDO LES agar and incubated at 35-0.5 C for 24-2h.
Method ID: WT-TM-1200.
TURBIDITY-WT Water Turbidity APHA 2130 B

Sample result is based on a comparison of the intensity of the light scattered by the sample under defined conditions with the intensity of light scattered
by a standard reference suspension under the same conditions. Sample readings are obtained from a Nephelometer.

*** ALS test methods may incorporate modifications from specified reference methods to improve performance.

Chain of Custody numbers:

17-618803

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location Laboratory Definition Code Laboratory Location

WT ALS ENVIRONMENTAL - WATERLOO,
ONTARIO, CANADA

GLOSSARY OF REPORT TERMS

Surrogates are compounds that are similar in behaviour to target analyte(s), but that do not normally occur in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery. In reports that display the D.L. column, laboratory
objectives for surrogates are listed there.

mg/kg - milligrams per kilogram based on dry weight of sample

mg/kg wwt - milligrams per kilogram based on wet weight of sample

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight

mg/L - unit of concentration based on volume, parts per million.

< - Less than.

D.L. - The reporting limit.

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.

Application of guidelines is provided "as is" without warranty of any kind, either expressed or implied, including, but not limited to, fitness for a
particular purpose, or non-infringement. ALS assumes no responsibility for errors or omissions in the information. Guideline limits are not
adjusted for the hardness, pH or temperature of the sample (the most conservative values are used). Measurement uncertainty is not applied to
test results prior to comparison with specified criteria values.
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Appendix I: Table - Sanitary and Storm Sewers Excavation Dewatering Calculations

H—h_xl(H> —h>)

L

Q=[(0.73+0.27 )

Equation 1: Dewatering requirements for the potential dewatering construction activities /sources have been calculated using the method of dewatering for a long narrow trench, partial penetration by
a single row of well points for an unconfined aquifer (unconfined conditions) midway between two equidistant and parallel line sources (p. 22 of CIRIA, by Somerville, 1986).

Where: Q = pumping rate (m3/s)
k = hydraulic conductivity (m/s)
H = distance from the static water level to the bottom of the aquifer (m)

h = height of the water table (m) (height of the bottom of excavation above the bottom of the aquifer)
x = length of trench (m)

L= -1k

L = distance to line source, taken as equal to radius of influence (m), and given by
Where C = 1750 (Source: P.18 of CIRIA Somerville, 1986)

Equation 2: The potential calculated Zone of Influence (ZOl) represents the area where groundwater levels may be affected by a dewatering activity as a result of groundwater withdrawal. The Zone of

Influence is dependent on the hydraulic conductivity, the type of aquifer and the amount by which the water level is to be lowered (Somerville, 1988). The calculation for the ZOI utilizes the method for
the calculation of radius of influence, as provided on page 18 of CIRIA (Somerville, 1986).

Excavation Trench length Excavation .
H h Zone of Influence (L) (m Dewatering Rate (Q) L/da
Water Table (m) (m)
Overburden 50 5 6.0 1.0 1.9 3,424
50
Bedrock o 6.0 2.0 19.7 46,327

Assumptions for hydrogeological setting:
1.

An unconfined aquifer is presumed to exist locally with the existing water table estimated to at 0.78 and extending to an estimated depth of approximately 6.0 mbgs and 7.0 mbgs in clayey silt and
bedrock, respectively.

An ideal aquifer is assumed for the preliminary calculations of pumping rates and drawdown, as described in CIRIA (Somerville, 1986).
The maximum excavation depth of construction activities is assumed to be 5.0 mbgl (0.5 m below invert of the Sewers)
Itis assumed that as a requirement of the proposed construction activities the french will be pumped dry.

The geometric mean of the hydraulic conductivity values for clayey silt and bedrock beneath the site were determined to be 4.505 x 108 m/s and 5.0865 x 10-¢m/s, respectively.

A
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Appendix J Table — Townhouses and Detached Homes Basement Excavation Dewatering Calculations

Refer to Section 4.1.1 of the Hydrogeological Report for Lengths and Width of Excavations

Q = 11K (H2 - hw2)/In (Ro/re)

Equation 1: The potential groundwater flow rate to the excavation for the proposed lots segments was estimated using the dewatering equation
for a fully penetrated well of unconfined aquifer fed by circular source (Powers, et al., 2007).

Where: Q = pumping rate (m3/s)1'f\/\/ R = C*(H- h)*V(K) Radius of Influence - Sichardt's equation
K = hydraulic conductivity (m/s)
H = saturated thickness of the aquifer before dewatering (m) re = V(L* B)/ (applies when a/b>1.5 and RO <<rs)

hw = safurated thickness of the aquifer after dewatering (m)
R =radius of cone of depression (m)
re = equivalent radius (m)

re = (L + B)/m (applies when a/b<1.5 and RO >>rs)

Excavation K H hw R le Q L/day Q with 1.2 Factor of Safety
Overburden
Townhouse 4.505 x 108 m/s 6 3 2 5.0 909 1,091
Detached Home 4.505 x 108 m/s 6 3 2 7.2 1,236 1,483
Bedrock
Townhouse 5.0865x 10¢m/s | 7 4 20 6.0 38,843 46,612
Detached Home 5.0865x 10¢m/s | 7 4 20 8.5 53,326 63,991

Assumptions for hydrogeological setting:

1. Anunconfined aquiferis presumed fo exist locally with the existing water table estimated to at 0.00 mbgs and extending fo an
estimated depth of approximately 6.0 mbgs and 7.0 mbgs for clayey silt and bedrock, respectively.
An ideal aquifer is assumed for the preliminary calculations of pumping rates and drawdown, as described in CIRIA (Somerville, 1986).
The maximum excavation depth of construction activities is assumed to be 3.0 mbgl (0.5 m below invert of the Basement Floor)
Itis assumed that as a requirement of the proposed construction excavation will be pumped dry.

The geometric mean of the hydraulic conductivity values for clayey silt and bedrock beneath the site were determined to be 4.505 x 10-8m/,
respectively.

o~ bN
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APPENDIX K: DETAILED WATER BALANCE - Fruitland Winona BSS #3

1. Climate Information

Precipitation (collected from Env. Canada data)
Evapotranspiration (calculated by Thornthwaite methot
Water Surplus

2. Infiltration Rates

Infiltration Factors (Table 2)

Flat Land (average slope not exceeding 0.6 m per km)
Medium combinations of clay and loam

Cultivated Lands

TOTAL

Infiltration (0.6 x 321 mm/a)
Run-off (321 mm/a - 193 mm/a)

Typical Recharge Rates (Table 3)
Clayey Silt

Silt

silty sand to sandy silt

930 mm/a
609 mm/a
321 mm/a

0.3

0.2
0.1
0.6

193 mm/a
128 mm/a

100-125 mm/a
125-150 mm/a

150-200 mm/a

Site development area is underlain by glaciolacustrine material (clayey silt overlying silty material).
Based on the above, the recharge rate is approximately 112.5 mm/a
with runoff of 208.5 mm/a

3. Site Statistics

Pre-Development:
Building roofs

Parking Areas, Roadways, Other impervious Areas
Green space, open space, natural areas
TOTAL

Post-Development:

Building roofs

Parking Areas, Roadways, Other impervious Areas
Green space, SWMP, natural areas

TOTAL

Commercial Buildings

Landscape coverage (58.6%)
Parking/Roadway coverage (21.0%)
Building (20.4%)

Landtek Limited

4.72 ha 47,200 m?
11.46 ha 114,600 m?
89.52 ha 895,200 m?

105.70 ha 1,057,000 m?
21.62 ha 216,200 m?
22.15 ha 221,500 m?
61.93 ha 619,300 m*

105.70 ha 1,057,000 2
61.93 ha 619,300 m?
22.15 ha 221,500 m?
21.62 ha 216,200 m?

Project: 18270 Page 1 of 2



APPENDIX K: DETAILED WATER BALANCE - Fruitland Winona BSS #3

4. Annual Pre-Development Water Balance

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m®)| Infiltration (m®) | Run-Off (m®)
Building Roofs 47,200 43,896 - - 43,896
Green Space 895,200 832,536 545,177 100,710 186,649
Roads, Other impervious 114,600 106,578 - - 106,578
TOTAL 1,057,000 983,010 545,177 100,710 337,123
5. Annual Post-Development Water Balance

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m®)| Infiltration (m®) | Run-Off (m®)
Building Roofs 216,200 201,066 - - 201,066
Roads, Other impervious 221,500 205,995 - - 205,995
Green space, open space,
natural areas 619,300 575,949 377,154 69,671 129,124
TOTAL 1,057,000 983,010 377,154 69,671 536,185

6. Comparison of Pre-Development and Post-Development

Precipitation (m®)

Evapotranspiration (m®)

Infiltration (m®)

Run-Off (m®)

Pre-Development 983,010 545,177 100,710 337,123
Post-Development 983,010 377,154 69,671 536,185
7. Post development infiltration measures
Post-development infiltration volume 69,671 m°
Pre-development infiltration volume 100,710 m*
Deficit from pre to post-development infiltration 31,039 m®
Percentage of water collected from roof area required to match pre-development infiltration 15 %

Landtek Limited

Project: 18270

Page 2 of 2



APPENDIX K: Thornthwaite Method For Calculating Evapotranspiration

Thornthwaite method for determining potential evapotranspiration

A monthly index is obtained from the equation:
i = (5) “>
Summation of the 12 monthly values gives an appropriate heat index, I.

To calculate a, the expression is:

a = 0.000000675I° - 0.00007711° + 0.017921 + 0.49239

From these relations, a general equation for potential evapotranspiration is obtained. It is:

e=1.6(10t/)"a

in which a has the value given in the equation above.

Landtek Limited



APPENDIX K: Thornthwaite Method For Calculating Evapotranspiration

Hamilton Airport Climate Data

Daily Average

Potential
Monthly index (i) Evapotranspiration

Adjusted Potential

Temp (C°) Evaportranspiration (cm)
Jan -5.5 0
Feb -4.6 0
Mar -0.1 0
April 6.7 1.557530876 2.946791827 3.300406846
May 12.8 4.150260027 6.038429267 7.608420877
June 18.3 7.13034204 8.973741023 11.48638851
July 20.9 8.718883818 10.39718 13.4123622
August 20 8.156781464 9.902149829 11.88257979
September 15.8 5.708555702 7.625570812 7.930593644
October 9.3 2.558836857 4.238152363 4.026244745
November 3.7 0.633894267 1.526004012 1.236063249
Dec -2.3 0
HEAT INDEX (I) = 38.61508505 60.88 cmlyear
mm/year
a= 1.108273042
Potential Evapotranspiration by Thornthwaite's
Equation
16
14
July

12

10

Monthly Potential Evapotranspiration (cm/month)
(0]

August

/June
/
/ May

September

Fa PPN N
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wmber
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Landtek Limited




APPENDIX B-3
Figure 1a — Excerpt from Toronto’s Wet Weather Flow
Management Guidelines

S EE——
Urbantech West, A Division of Leighton-Zec West Ltd.

2030 Bristol Circle Suite 105 Oakville, Ontario L6H 0H2
TEL: 905.829.8818
www.urbantech.com
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APPENDIX |: DETAILED WATER BALANCE - Fruitland Winona Secondary Plan Block 3

1. Climate Information

Precipitation (collected from Env. Canada data)
Evapotranspiration (calculated by Thornthwaite methot
Water Surplus

2. Infiltration Rates

Infiltration Factors (Table 2)

Rolling Land (average slope from 2.8 m to 3.8 m per ki
Medium combinations of clay and loam

Cultivated Lands

TOTAL

Infiltration
Run-off (321 mm/a - 161 mm/a)

Typical Recharge Rates (Table 3)
Clayey Silt/Clayey Silt

Silt

silty sand to sandy silt

Site development area is underlain by glaciolacustrine material (clayey silt/silty clay material).

930 mm/a
609 mm/a
321 mm/a

0.3

0.2
0.1
0.6

193 mm/a
128 mm/a

100-125 mm/a
125-150 mm/a

150-200 mm/a

Based on the above, the recharge rate is approximately 112.5 mm/a
with runoff of 208.5 mm/a

3. Site Statistics

Includes all areas - Planned and unplanned areas for development

Pre-Development:
Building roofs +

Parking Areas, Roadways, Other impervious Areas
Green space, open space, natural areas
TOTAL

Post-Development:

Building Roof

Parking Areas, Roadways, Other impervious Areas
Green space, SWMP, natural areas

TOTAL

Industrial Buildings

Landscape coverage (52.2%)
Parking/Roadway coverage (22.5%)
Building (25.3%)

LANDTEK LIMITED

ha

6.35 ha
69.36 ha
75.71 ha

19.15 ha
17.04 ha
39.52 ha
75.71 ha

39.52 ha
17.04 ha
19.15 ha

Project: 18270

m2

63,459 m?
693,600 m?
757,059 m?

191,500 m?
170,400 m?
395,159 m*
757,059 m?

395,159 m?
170,400 m?
191,500 m?

Page 1 of 2



APPENDIX |: DETAILED WATER BALANCE - Fruitland Winona Secondary Plan Block 3

4. Annual Pre-Development Water Balance

Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m®)| Infiltration (m®) | Run-Off (m®)
Building Roofs 0 0 - - 0
Green Space 693,600 645,048 422,402 78,030 144,616
Roads, Other impervious 63,459 59,017 - - 59,017
TOTAL 757,059 704,065 422,402 78,030 203,633
5. Annual Post-Development Water Balance
Land Use Area (m?) | Precipitation (m®) | Evapotranspiration (m®| Infiltration (m®) | Run-Off (m®)
Building Roofs 191,500 178,095 - - 178,095
Roads, Other impervious 170,400 158,472 - - 158,472
Green space, open space,
natural areas 395,159 367,498 240,652 44,455 82,391
TOTAL 757,059 704,065 240,652 44,455 418,958
6. Comparison of Pre-Development and Post-Development
Precipitation (m”) | Evapotranspiration (m°)| Infiltration (m®) | Run-Off (m°)
Pre-Development 704,065 422,402 78,030 203,633
Post-Development 704,065 240,652 44,455 418,958
7. Post development infiltration measures
Post-development infiltration volume 44,455 m®
Pre-development infiltration volume 78,030 m°
Deficit from pre to post-development infiltration 33,575 m°®
Percentage of water collected from roof area required to match pre-development infiltration 19 %

LANDTEK LIMITED

Project: 18270

Page 2 of 2



APPENDIX I: Thornthwaite Method For Calculating Evapotranspiration

Thornthwaite method for determining potential evapotranspiration

A monthly index is obtained from the equation:
i = (5) +*
Summation of the 12 monthly values gives an appropriate heat index, I.

To calculate a, the expression is:

a = 0.000000675/% - 0.00007711*+ 0.01792I + 0.49239

From these relations, a general equation for potential evapotranspiration is obtained. It is:

16 10t\*
e = 1. 1

in which a has the value given in the equation above.

LANDTEK LIMITED



APPENDIX I: Thornthwaite Method For Calculating Evapotranspiration

Hamilton Airport Climate Data

; Potential . .
Daily Aveirage Monthly index (i) Evapotranspiration Adjusted Potgnugl
Temp (C°) (cm) Evaportranspiration (cm)
Jan -5.5 0
Feb -4.6 0
Mar -0.1 0
April 6.7 1.557530876 2.946791827 3.300406846
May 12.8 4.150260027 6.038429267 7.608420877
June 18.3 7.13034204 8.973741023 11.48638851
July 20.9 8.718883818 10.39718 13.4123622
August 20 8.156781464 9.902149829 11.88257979
September 15.8 5.708555702 7.625570812 7.930593644
October 9.3 2.558836857 4.238152363 4.026244745
November 3.7 0.633894267 1.526004012 1.236063249
Dec -2.3 0
HEAT INDEX (I) = 38.61508505 60.88 cmlyear
mm/year
a= 1.108273042
Potential Evapotranspiration by Thornthwaite's
Equation
16
14
July

12

August

/June
10

8 /
/ May

September

Oerianb
ULLoI

Monthly Potential Evapotranspiration (cm/month)
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City of Toronto 8

Figure 1a- % of Total Annual Average Rainfall Depth Vs. Daily Rainfall Amounts
(Based on 1991 Toronto Rainfall Data from 16 Rain Gauge Stations)
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APPENDIX C
TERRESTRIAL DATA

C-1 Updated Environmental Impact Statement, Block 3
(Arcadis, February 2020)
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Urbantech West, A Division of Leighton-Zec West Ltd.

2030 Bristol Circle Suite 105 Oakville, Ontario L6H 0H2
TEL: 905.829.8818
www.urbantech.com
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UPDATED ENVIRONMENTAL IMPACT STATEMENT

EXECUTIVE SUMMARY

Arcadis Canada Inc. (Arcadis) was retained by Urbantech West on behalf of the Landowners Group to
complete an Environmental Impact Statement (EIS) for a Block Servicing Strategy (BSS) in support of Draft
Plan applications for their lands in Block 3 of the Fruitland-Winona Secondary Plan Area in Stoney Creek.
This EIS addresses proposed development for the entire Block 3 area Concept Plan (hereafter referred to
as “the Site”).

The completion of an EIS was required by City of Hamilton and in order to assess if the proposed
development could potentially have negative impacts on ecological, hydrological or hydrogeological features
and functions.

Significant natural features were not identified on the Site, there are no Core Areas located within Block 3.

Potentially negative impacts were identified through the EIS and mitigation measures have to be
implemented to eliminate or minimize impacts on the natural environment:

In accordance with the Migratory Birds Convention Act, mitigation measures for the protection of migratory
birds and their nests have to be implemented before trees and shrubs can be removed and development
begins. This applies for tree nesting as well as ground nesting species of breeding birds. Tree, shrub and
vegetation removal should occur outside of the breeding bird season, which in Stoney Creek runs from the
end of March to the end of August.

Atree preservation and protection plan is recommended to identify trees that should be retained. This should
include a detailed evaluation of trees in hedgerows which consist of native species. The tree preservation
plan should be developed by a certified arborist. Wherever possible, hedgerow like plantings using native
species should be incorporated in landscape plans for green spaces.

It is recommended to include pollinator friendly plantings of native trees, shrubs and flowering plants in
green spaces in Block 3 to provide habitat for birds and insects, including caterpillars. In addition, planting
of native grasses and sedges should be included in the landscape design, wherever possible.

Carolina wren, a locally rare species was noted during breeding bird surveys. In order to mitigate loss of
habitat, including old orchard and hedgerows, nest boxes could be provided in green spaces. In addition,
plantings of native plant species will attract the insects Carolina wren feeds on and will provide nesting
opportunities.

Mitigation measures are recommended for general earthworks such as grading and construction. It is
recommended to install silt fencing to prevent excessive run off entering drainage ditches to avoid
sedimentation and to regularly inspect the integrity and effectiveness of the silt fencing as a barrier.

Development of a residential subdivision with paved surfaces and roofs may result in indirect effects such
as increased sediment transport, diversion of water, changes in volumes of surface runoff. Stormwater will
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be directed to two stormwater ponds which will be located south of Barton Street, one will be constructed
west of the existing school and one east of Lewis Street.

It is recommended that the functions of the watercourses (i.e., surface water conveyance) should be
maintained (e.g., with stormwater management), and any potential disruptions should be properly mitigated
(e.g., silt fencing to limit sediment loading). Consistent with the recommendations of the approved
subwatershed study, the proposed stormwater management plan will replace the water quality and quantity
function of the drainage features in the study area.

Provided that mitigation measures are implemented, long term or residual effects on natural environment
features in the vicinity of Block 3 are not expected.
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UPDATED ENVIRONMENTAL IMPACT STATEMENT

1 INTRODUCTION

Arcadis Canada Inc. (Arcadis) was retained by Urbantech West on behalf of the Landowners Group to
complete an Environmental Impact Statement (EIS) for a Block Servicing Strategy (BSS) in support of Draft
Plan applications for their lands in Block 3 of the Fruitland-Winona Secondary Plan Area in Stoney Creek.
This EIS addresses proposed development for the entire Block 3 area Tertiary Plan (hereafter referred to
as “the Site”) (Figure 1-1).
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UPDATED ENVIRONMENTAL IMPACT STATEMENT

The completion of an EIS was required by City of Hamilton and in order to assess if the proposed
development could potentially have negative impacts on ecological, hydrological or hydrogeological features
and functions. If potentially negative impacts are identified through the EIS, mitigation measures have to
be implemented to eliminate or minimize impacts on the natural environment.

1.1 Policy Review

1.1.1 Provincial Policy Statement

Technical guidance for implementing the natural heritage policies of the 2014 Provincial Policy Statement
(PPS) is provided in the Ministry of Natural Resources Natural Heritage Reference Manual (OMNR 2010).
This manual presents the Province’s recommended technical considerations in line with the PPS for
protection of natural heritage features and areas in Ontario.

In accordance with Section 2.1. of the 2014 PPS issued under Section 3 of the Planning Act (MAH, 2014),
this EIS considers the protection of natural features, areas, functions and biodiversity. Applicable policies
within the PPS include:

e Policy 2.1.1 Natural features and areas shall be protected for the long-term;

o Policy 2.1.2 The diversity and connectivity of natural features in an area, and the long-term
ecological function and biodiversity of natural heritage systems, should be maintained, restored,
or where possible, improved, recognizing linkages between and among natural heritage features
and areas, surface water features and ground water features;

e Policy2.1.7 Development and site alteration shall not be permitted in habitat of endangered species
and threatened species, except in accordance with provincial and federal regulations; and

e Policy 2.1.8 Development and site alteration shall not be permitted on adjacent lands to natural
heritage features and areas identified in policies 2.1.4, 2.1.5 and 2.1.6 unless the ecological
function of the adjacent lands has been evaluated and it has been demonstrated that there will
be no negative impacts on the natural features or on their ecological functions.

1.1.2 City of Hamilton Official Plan

The Site is located within the Urban Official Plan (UHOP) (City of Hamilton, 2013). Schedule B of the UHOP
shows the Hamilton Natural Heritage System which does not identify Core Areas on and adjacent to the
Site. However, there are features within the Natural Heritage System that have not been mapped including
habitat for Species at Risk (SAR) and Significant Wildlife Habitat (SWH).

Applicable policies within the UHOP include:

e Policy C.2.5.2 New development and site alteration shall not be permitted within provincially
significant wetlands, significant coastal wetlands or significant habitat of threatened and
endangered species;

e Policy C.2.5.4 New development and site alteration shall not be permitted within significant
woodlands, significant valleylands, significant wildlife habitat and significant areas of natural and
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scientific interest unless it has been demonstrated that there shall be no negative impacts on the
natural features or on their ecological functions;

e Policy C.2.5.5 New development and site alteration shall not be permitted on adjacent lands to
the natural heritage features and areas identified in Section C.2.5.2 to C.2.5.4 unless the
ecological function of the adjacent lands has been evaluated and it has been demonstrated that
there shall be no negative impacts on the natural features or on their ecologicalfunctions.

1.1.3 Hamilton Conservation Authority Policies

Based on agency mapping the drainage features and associated floodplain at the Site is regulated by
Hamilton Conservation Authority (HCA) in accordance with Ontario Regulation (O. Reg.) 161/06 under the
Conservation Authorities Act: “Hamilton Conservation Authority: Regulation of Development, Interference
with Wetlands and Alterations to Shorelines and Watercourses”. This Regulation prohibits development in
regulated areas, unless a permit is granted by the HCA.

1.1.4 Fruitland-Winona Secondary Plan

The Fruitland-Winona Secondary Plan was developed to provide guidance for development within the
Secondary Plan area and includes general policies for residential and commercial development, amongst
others. It also includes a Block Servicing Strategy and policies for cultural heritage resources. The general
policies for the natural heritage system include core areas, linkages, vegetation protection zones and
restoration areas.

Applicable policies within the Fruitland-Winona Secondary Plan include:

Policy 7.4.2.5 Natural Heritage - Ensure natural heritage features, such as environmentally significant areas,
valley lands, streams, significant woodlands and wetlands are protected and enhanced; Prohibit
development on lands with natural hazards such as flood plains; and, Ensure that the natural beauty and
distinctive landscape character created/ provided by the Niagara Escarpment and the adjacent agricultural
areas are considered and protected as development proceeds.

Policy 7.4.11 Natural Heritage System General Policies- Natural Heritage System consists of Core Areas,
Linkages, Vegetation Protection Zones and Restoration Areas. Wherever possible, development within the
Fruitland-Winona Secondary Plan Area shall promote a healthy Natural Heritage System by restoring,
enhancing, and linking habitat/Core Areas, vegetation protection zones, linkages, and restoration areas; All
development within the Fruitland-Winona Secondary Plan area shall comply with the Endangered Species
Act. 2007 or its successor legislation; and, Protection and enhancement of natural heritage features that
provide opportunities for corridors from the Niagara Escarpment to Lake Ontario shall be encouraged.
Where possible, the Vegetation Protection Zone should restore or enhance the features and/or ecological
functions of the Core Area as recommended by an Environmental Impact Statement prepared in accordance
with Section F.3.2.1 of Volume 1, to the satisfaction of the City; When new development or site alteration is
proposed adjacent to or within a Restoration rea, the Restoration Area shall be evaluated through an
Environmental Impact Statement in accordance with the SCUBE Sub-watershed Studies where required by
the City of Hamilton and shall require site specific restoration or planting plans as per the completed
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Environmental Impact Statement. A portion of Watercourse No. 5 located north of Sherwood Park Road
may be considered for relocation and natural channel design reconstruction to the satisfaction of the City in
consultation with the Conservation Authority.

Policy 7.4.14 Block Servicing Strategy- This policy has provisions for lands to be developed within the
Fruitland-Winona Secondary Plan, including Block 3. Provisions include that the City of Hamilton prepares
a Terms of Reference for a Block Servicing Strategy in consultation with the Conservation Authority and
develops the Block Servicing Strategy itself. Other provision in this policy include that the Fruitland-Winona
Sub-Watershed Studies shall form the basis of all Block Servicing Strategies; A Block Servicing Strategy
shall conform to the vision, objectives and policies of this Plan and shall identify the land use designations,
densities and natural heritage features, including Vegetation Protection Zones and Restoration Areas. |
addition, it identifies requirements for studies, such as hydrogeological investigations and stormwater
studies and design criteria for the protection of natural features such as watercourses.

The location of the Site is outside the boundaries of the Niagara Escarpment Plan, outside Escarpment
Protection Areas and the Greenbelt Plan and therefore, is not subject to policies related to those plans.

In 2012 Stantec completed avian Species at Risk (SAR) and breeding bird surveys within the Fruitland-
Winona Secondary Plan area. SAR surveys were conducted for bobolink, Eastern meadowlark, barn
swallow and chimney swift as there was a potential for these species to occur and breed in the area. Based
on the surveys, no areas were recommended for SAR habitat preservation due to small or non-existent
populations and low quality habitat. Stantec recommended that the City be aware that these SAR and SAR
habitats occur in the area and that the City cooperate with the Ministry of Natural Resources and Forestry
(MNRF) to ensure that the Endangered Species Act (ESA, 2007) is applied to all SAR species (now under
Ministry of the Environment, Conservation and Parks, MECP) and Significant Wildlife Habitat (SWH) during
future development and the review of any land use changes.

The Stoney Creek Urban Boundary Expansion Subwatershed Study (SCUBESS) provided the management
and implementation strategy for the Fruitland-Winona Secondary Plan area (Aquafor Beech, 2013). The
Secondary Plan area includes four parcels: SCUBE West, SCUBE Central, SCUBE East -Parcel A and
SCUBE East -Parcel B. The limits and bounding streets of the parcels are shown in Figure 1.1. The City of
Hamilton has also provided a Block Servicing Schedule for this area (Map B.7.4-4 — Fruitland-Winona
Secondary Plan-Block Servicing Strategy Area Delineation).

The SCUBESS aims at maintaining a sustainable Natural Heritage System (NHS) for preserving landscape
diversity within an urban context. It has provided recommendations for management of natural heritage and
stream systems. There are certain lands, including watercourses that are restricted from development and
have specified limitations or constraints. During the Phase 1 study, investigations were carried out to identify
environmental constraints and opportunities for natural resources. A management strategy was developed
to protect and enhance significant natural features at the Phase 2 study level. This strategy also provided
requirements with regard to stormwater management, land use policies and servicing. The Phase 3 study
has been completed to introduce an implementation plan for this strategy.
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2 FIELD INVENTORIES METHODOLOGY

2.1 Background Information

Background information was obtained from various sources, including Ministry of Natural Resources and
Forestry Natural Heritage Information Centre (NHIC, 2018), the City of Hamilton Natural Areas Inventory
(2014), City of Hamilton Official Plan (2013), Significant Wildlife Habitat Technical Guide (MNRF, 2010),
Ontario Breeding Bird Atlas (2005), aerial photographs, previous reports and the SCUBESS (Aquafor
Beech, 2013). Species significance ranking was based on the provincial rank (S Rank), listing on the
Endangered Species Act (ESA, 2007), the Committee on the Status of Wildlife in Canada (COSEWIC,
2018), the Species at Risk Act (SARA, 2002) and the local status in the City of Hamilton as recorded in the
2014 Hamilton Natural Areas Inventory Project Species Checklist (City of Hamilton, 2014).

2.2 Biological Surveys

Terms of Reference for the EIS were compiled by Arcadis and submitted to the City of Hamilton and
Hamilton Conservation Authority for review, comments and approval. The Terms of Reference are
contained in Appendix B. Site visits were carried out in order to complete Natural Environment inventories
in accordance with the Terms of Reference and the Environmental Impact Statement (EIS) Guidelines (City
of Hamilton, 2015). Table 2-1 shows the dates and site visits completed.

Table 2-1 Summary of Natural Environment Surveys Completed

\WEEULET
Survey Completed Conditions Comments

Personnel on

Site Visit (Date and Time)

Site

Breeding bird survey, spring
Barbara Hard vegetation survey, incidental
wildlife, Species at Risk.
Breeding bird survey, summer
vegetation survey, incidental
wildlife, Species at Risk.

Late summer vegetation survey,

May 28, 2015,
6 amto 9.30 am

15°C, clear,
sunny, light wind

July 7, 2015, Barbara Hard,
5amto 8 am Elaine Mason

19°C, clear,
sunny, light wind

August 20, 2015, 15°C, few clouds,

9amto 1 pm Barbara Hard gicsllc(iental wildlife, Species at sunny, light wind
June 1, 2016 Barbara Hard, Breeding bird survey, §pring 17 °C, clear, sunny,
5.30 am to 8.30 am Elaine Mason vegetation survey, incidental light wind
’ ’ wildlife, Species at Risk.
Breeding bird survey, summer
July 13, 2016 . " 20°C, clear, sunny,
6 am to 9.30 am Barbara Hard vgge_tatlon survey, |n§:|dental no wind
wildlife, Species at Risk.
. . 10°C, some Site walk with City,
g‘:‘,’fﬂbg 12 2016, Barbara Hard alct:ied\gr?tlzl’ \\I/v?lgﬁ;:tlon survey, clouds, sunny, light | HCA and
pm. ) wind Consultants
June 5, 2017 Barbara Hard Breeijlr:_g bird survey, %prlr;gl 15°C_, eafrly it
6 am to 9.30 am arbara Har vegetation survey, incidenta morning fog, lig
) wildlife, Species at Risk. wind
Breeding bird survey, summer o
éu:}é 73}5201711 am Barbara Hard vegetation survey, incidental ﬁ; Si,n((:jlear, sunny.
) wildlife, Species at Risk.
June 26. 2019 Bobolink and Meadowlark 19°C, scattered
’ p Barbara Hard Survey, Aquatic Habitat clouds, sunny, no
5.40 am to 2.30 pm h
Assessment wind
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Weather
Survey Completed Conditions Comments

Personnel on
Site

Site Visit (Date and Time)

Bobolink and Meadowlark

July 3, 2019 18°C, clear, sunny,

Barbara Hard Survey, Aquatic Habitat . .
5.35 am to 12.20 pm Assessment light wind
July 10, 2019 Barbara Hard, Bobolink and Meadowlark 19°C, few clouds,

Survey, Aquatic Habitat

5.45 am to 3 pm Sean McKee
Assessment

sunny, light wind

Survey conducted
following rain and
snow melt

November 22, 2019
2pmto 5pm

5 °C, heavy clouds,

Barbara Hard Aquatic Habitat Assessment moderate wind

2.2.1 Vegetation

Plant species lists were compiled in spring, summer and fall by walking the Site. Vegetation communities
were classified in accordance with Ecological Land Classification (ELC) for southern Ontario (Lee et al.,
1998) and mapped on an aerial photograph of the Block 3 area.

2.2.2 Breeding Birds

All birds seen or heard during site visits were recorded. The breeding bird survey was carried out in
accordance with the Ontario Breeding Bird Atlas protocols and consisted of 5 minute long point counts. Six
(6) breeding bird surveys were carried out: May 28, 2015; July 7, 2015; June 1, 2016 July 13, 2016, June
5, 2017 and July 7, 2017. Bobolink and Meadowlark surveys were conducted on June 26, 2019, July 3,
2019 and July 10, 2019 following the MNRF Bobolink Survey Protocol provided by the City of Hamilton.

Species significance was evaluated based on national, provincial and local level published literature and
current status lists, including the Hamilton Natural Areas Inventory Project 3™ Edition (2014) Species
Checklist.

2.2.3 Other Wildlife

Incidental observations of mammals, amphibians, reptiles and insects during the site visits were recorded.
Observations included direct sightings and indirect evidence such as calls, tracks, scat, burrows, dens and
browse. The species list includes federal, provincial rankings and local status. Local status was based on
the Hamilton Natural Areas Inventory Project 3™ Edition (2014) Species Checklist.

2.2.4 Fish Habitat Assessment

Fish habitat assessments were conducted on June 26, 2019, July 3, 2019, July 10, 2019 and November
22, 2019 on the drainage ditches and Watercourse 7.2 and 9 located north of Block 3. The assessment
report and methodology are contained in Appendix E.
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3 EXISTING CONDITIONS

3.1 Site Description

The Site consists predominantly of agricultural land and a mixture of land uses. South of Barton Street the
lands are primarily agricultural with an existing school, single family residential and local commercial uses.
North of Barton Street the existing land use is mostly local commercial and vacant agricultural lands. At the
north east corner of Barton Street and Lewis Road the extension of Arvin Avenue has recently been
completed. This work was undertaken as part of an industrial subdivision and the lands in this area are
currently being developed as an industrial park.

3.1.1 Geology, Landforms and Topography

A review of the geology map indicates that the Site is situated on a shale plain located between the Niagara
Escarpment and Lake Ontario. The bedrock in the area is dominated by the Queenston formation consisting
of shale and siltstone with minor limestone and sandstone. The area soils are identified as clay to silt
textured till derived from glaciolacustrine deposits and shale (Ontario Geological Survey, 2010). The
existing topography of the Site is gently sloping from south to north.

3.1.2 Significant Habitat

3.1.21 Areas of Natural and Scientific Interest

The MNRF NHIC lists no ANSI’s on or in the vicinity of the Site (NHIC, 2018). The closest ANSIs are located
approximately 10 km from the Site: Devil’s Punch Bowl, a provincially significant Life Science ANSI on the
Niagara Escarpment to the south west of the Site and the regionally significant North Vinemount Escarpment
Life Science ANSI, south east of the Site. The Niagara Escarpment Natural Area is located between 300 m
(from the corner of McNeilly Road and Highway 8) and 750 m (from the corner of Lewis Road and Highway
8) south of the Site. The Niagara Escarpment Protection Area begins south of Highway 8 and extends to
the Niagara Escarpment Natural Area.

3.1.2.2 Provincially Significant Wetlands

According to the NHIC mapping, there are no Provincially Significant Wetlands (PSWSs) located on or in the
vicinity of the Site. The Fifty Creek Environmentally Significant Area (ESA) and the Fifty Creek locally
significant wetland complex are located approximately 2 km east of the Site. Both the Niagara Escarpment
Natural Area and Fifty Creek are shown as core areas in the Hamilton Official Plan (2013).

3.1.2.3 Surface water Bodies and Fish Habitat

Surface water bodies and fish habitat were not identified during the natural environment surveys. A number
of intermittent drainage ditches and watercourses are present throughout the Site and along roads, e.g.,
Lewis Road and Barton Street, however, they are dry most of the year.
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A fish habitat assessment was undertaken to verify the findings of the approved SCUBESS (Aquafor Beech,
2013) which does not identify watercourses on the Site and to determine whether an authorization or review
is required as part of the DFO Self-Assessment. Arcadis conducted fish habitat assessments for the following
watercourses and ditches (Appendix E):

o Watercourse 7.2;

e Watercourse 9;

e Three (3) watercourses between McNeilly Road and Lewis Road; and
o Ditches along Barton Street, Lewis Road, and Highway 8.

As part of this DFO Fish Habitat Self-Assessment a total of nine locations were assessed for potential fish
habitat. None of the watercourses and ditches comprise direct fish habitat. As noted previously (Aquafor
Beech 2013), Watercourses 7.2 and 9 provide indirect habitat (i.e., surface water conveyance) to downstream
sections, however, there are barriers to fish passage to the watercourses in Block 3. The conveyance of
surface water was found to be limited and deemed to be seasonal and/or transient in nature, e.g., Drainage
Ditch 3 (Appendix E, Figure 2) was found to be dry for most of the year and was only found to have standing
water after a snow melt and heavy rain event in the fall, whereas the drainage ditches along Lewis Road
between Highway 8 and Barton Street remained dry . In general, the watercourses in the area are ephemeral
and have been modified/channelized, and have been incorporated into roadside drainage ditches, developed
areas, or agricultural drainage. Although these watercourses and ditches are not considered fish habitat, some
locations provide surface water conveyance to downstream sections that do comprise fish habitat, there is
potential for impacts to fish or fish habitat as part of the development.

3.1.24 Wetlands

Wetlands are not present on the Site. A small area of cattails and common reed is found on the City property
west of Lewis Road which indicates a seasonally wet area associated with the drainage ditch that runs along
the west side of the Winona Elementary School property boundary.

3.1.25  Significant Woodlands and Valleylands

There are no natural or significant woodlots or valleylands on or in the vicinity of the Site and contiguous
woodlands of 0.5 hectares or more are not present. Furthermore, the Hamilton Official Plan does not identify
any significant woodlands on the Site. The Site is largely comprised of actively farmed and fallow agricultural
land, including maintained and overgrown orchards interspersed with hedgerows.

3.2 Vegetation Surveys

Vegetation communities were classified in accordance with Ecological Land Classification (ELC) for
southern Ontario (Lee et al., 1998) and mapped. According to the Terms of Reference, the spring survey was
to be carried out between the end of April and June, the summer survey was to be carried out in late
August/early September. The plant species list contained in Appendix C includes provincial rankings and
local status. Local status was based on the Hamilton Natural Areas Inventory Project 3rd Edition (2014)
Species Checklist. Non-native species are identified.
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3.2.1 Ecological Land Classification

Vegetation communities were classified in accordance with Ecological Land Classification (ELC) for
southern Ontario (Lee et al., 1998) and mapped (Figure 3-1). The Site is comprised of cultural meadows,
old orchards and agricultural fields interspersed with hedgerows. There are no natural communities present
and all communities have been strongly influenced by anthropogenic activities.
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|. Cultural Meadow- Dry-Moist Old Field Meadow (CUM1-1)

The cultural meadows at the Site appear to be fallow agricultural fields, overgrown apple orchards or
maintained (manicured) grassed areas.

Cultural Meadow- CUM1-1(A)

Cultural Meadow CUM1-1(A) is located south of Barton Street and east of McNeilly Road. At the time of
the Site visits, it was partly mowed close to the backyard fences of the residences along McNeilly Road and
Barton Street. The reminder of the cultural meadow is not managed and is vegetated with sumac (Rhus
typhina), buckthorn (Rhamnus cathartica), goldenrod (Solidago canadensis), Queen Anne’s Lace (Daucus
carota), yellow hawkweed (Hieracium caespitosum), teasel (Dipsacus fullonum), buttercup (Ranunculus
acris), thistle (Cirsium canadensis, C. vulgare), red and white clover (Trifolium pratense and T. repens),
dandelion (Taraxacum officinale), vetch (Vicia gracca), milkweed (Asclepias syriaca), Virginia creeper
(Parthenocissus quinquefolia), orchard grass (Dactylis glomerata), timothy (Phleum pratense) and other
grasses (Poa spp.)

Cultural Meadow- CUM1-1(B)/AG and CUM1-1(C)/AG

Both cultural meadows are located on the south side of Barton Street. They have been left fallow for a
number of years and have been recently been turned back to agricultural land use to grow cash crops.
Soybean (Glycine max) was grown in 2016. Mature hedgerows are present along the boundaries and one
remnant is present in the north eastern section of CUM1-1(B). On both cultural meadows remnants of the
old cultural meadow are present along the edges and along Barton Street. Vegetation includes sumac,
buckthorn, goldenrod, Queen Anne’s Lace, wild mustard (Sinapsis arvense), yellow hawkweed, teasel,
chicory (Cichorium intybus), curled dock (Rumex crispus), buttercup, thistle, red and white clover, vetch,
milkweed, prickly lettuce (Lactuca serriola), Philadelphia fleabane (Erigeron philadelphicus), New England
aster (Symphyotrichum novae-angliae), Virginia creeper, reed canary grass (Phalaris arundinacea), orchard
grass and grasses. Purple loosestrife (Lythrum salicaria) is resent in the drainage ditch that runs along the
south side of Barton Street.

The cultural meadows/soybean fields likely provide habitat for smaller mammals and birds and may be used
as linkage to other fields or orchards.

Cultural Meadow- CUM1-1(D)

Cultural meadow CUM1-1(D) is located adjacent to the Winona Elementary School property, south of the
parking lot on Lewis Road. The cultural meadow consists of meadow grasses with oxeye daisy
(Leucanthemum vulgare), dandelion, milkweed and Dame’s rocket (Hesperis matronalis). The meadow
appears to be regularly maintained though cutting. The cultural meadow is likely to provide habitat to small
mammals. Because it is fenced with only a small area for access from Lewis Road, it is unlikely to be used
as corridor and it doesn’t provide linkage to other natural environment features.
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Cultural Meadow- CUM1-1(E)

Cultural meadow CUM1-1(E) is located northeast corner of Lewis Road and Highway 8. Access was
restricted to one partial site walk in November of 2016, so the ELC was completed from the road side. The
cultural meadow appears to be a farrow agricultural field, possibly a former orchard. Vegetation present
consists of small shrubs, weeds and grasses, including briar rose (Rosa eglanteria) and buckthorn. The
cultural meadow likely provides habitat for smaller mammals and birds and may be used as linkage to other
fields.

Cultural Meadow- CUM1-1(F)

Cultural meadow CUM1-1(F) is located northeast corner of Barton Street and McNeilly Road. Access was
not granted, so the ELC was completed from the road side. The cultural meadow appears to be a vacant
lot, over grown with shrubs, weeds and grasses such as sumac, teasel, goldenrod, dandelion, wild mustard,
vetch, orchard grass, timothy, annual bluegrass (Poa annua) and creeping bentgrass (Agrostis stolonifera).
The cultural meadow likely provides habitat for smaller mammals and birds and may be used as linkage to
other fields.

Cultural Meadow- CUM1-1(G)

Parcel CUM1-1(G) is located on the northwest side of Barton Street and Lewis Road. It is flat with a couple
of small, vegetated soil mounds. A well maintained orchard is located on the west side and a small
hedgerow with a drainage ditch along Lewis Road. This cultural meadow is vegetated with manicured lawn
and appears to be cut and maintained regularly. This cultural meadow provides only limited wildlife habitat
as there is no shelter present on this parcel.

Il. Orchard- OR

Orchard- OR is not an ELC category but has been used at the Site for orchards. Numerous orchard and
grape vine plantations are present in the Block 3 area. Two are located east of McNeilly Road. The orchards
are planted with fruit trees, including cherry (Prunus sp.), peach (P. persica), pear (Pyrus sp.) and grape
vine (Vitis sp.). Groundcover consists of weeds and grasses, including goldenrod, thistle, dandelion, red
and white clover.

lll. Hedgerow- HR

Hedgerows are as such not a distinct category in the ELC system, however, to facilitate land classification
at the Site, this vegetation community was added. At the Site, mature hedgerows line agricultural fields and
orchards and are characterized by vegetation that is influenced by anthropogenic activities such as
agriculture. Composition of hedgerows varies, but includes sumac, sugar maple (Acer saccharum ssp.
saccharum), Manitoba maple (Acer negundo), burr oak (Quercus macrocarpa), red oak (Q. rubra), white
oak (Q. alba), white mulberry, black locust (Robinia pseudoacacia), white ash (Fraxinus americana), black
willow (Salix nigra), willow (Salix spp.), buckthorn, grey dogwood (Cornus racemosa), common lilac (Syringa
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vulgaris), domestic pear, domestic cherry, common apple (Malus pumila), briar rose, red-osier dogwood (C.
stolonifera), riverbank grape (Vitis riparia) and Virginia creeper. The understorey consists of weeds and
grasses, including dandelion, goldenrod, red and white clover and thistle.

V. Cattail Mineral Shallow Marsh- MAS2-1

Cattails (Typha latifolia) were found growing in approximately 50 m of the drainage ditch on the southern
boundary of cultural meadow CUM1-1(D). The area is relatively small and confined to the drainage ditch
area. Vegetation in the area includes common reed (Phragmites australis), teasel, thistle, goldenrod,
Philadelphia fleabane, aster and grasses.

V. Cultural Savannah- CUS1

A cultural savannah is present on the west side of Lewis Road. It consists of an open cultural meadow with
grasses and weeds and a tree cover of white ash (Fraxinus americana).

3.2.2 Plant Species of Significance

Plant surveys were completed in the spring, summer and fall on lands where access was permitted by the
landowner. A plant species list is shown in Table C-1. Species significance rankings were obtained from
MNRF (S Rank), COSEWIC (2018), ESA (2007), SARA (2002) and the City of Hamilton Natural Areas
Inventory Species Checklist (2014).

Plant species of significance on a local, provincial or national level were not identified and no plant Species
at Risk were encountered during the surveys. A total of 92 species were recorded and the percentage of
introduced, non-native species is 70%. The relatively high percentage of non-native species present at the
Site is an indication of heavily managed lands (agricultural lands, orchards) and other anthropogenic
influences and disturbances from residences and infrastructure.

Milkweed which is an important plant for the Monarch butterfly (Daunus plexippus), a Species at Risk
(Special Concern) was observed on the Site. Monarch is considered to be a common butterfly in the
Hamilton area according to the City of Hamilton Natural Areas Inventory Species Checklist (2014) and
milkweed is abundant in Southern Ontario.

3.3 Wildlife Surveys

3.3.1 Breeding Birds

All birds seen or heard during site visits were recorded. The breeding bird survey was carried out in
accordance with the Ontario Breeding Bird Atlas protocols and consisted of 5 minute long Point Counts. Six
(6) breeding bird surveys were carried out: May 28, 2015; July 7, 2015; June 1, 2016 and July 13, 2016,
June 5 and July 7, 2017. Survey locations are shown in Figure 3.1. In addition, bobolink (Dolichonyx
oryzivorus) and Eastern meadowlark (Sturnella magna) specific surveys were conducted on June 26, 2019,
July 3, 2019 and July 10, 2019 following the MNRF Bobolink Survey Protocol provided by the City of
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Hamilton. Bobolink and Eastern meadowlark were no heard or observed during any breeding bird surveys.
Survey locations and GPS coordinates can be found in Appendix D.

Species significance was evaluated based on national, provincial and local level published literature and
current status lists, including the Hamilton Natural Areas Inventory Project 3 Edition (2014) Species
Checklist.

Barn swallow (Hirundo rustica), a Species at Risk was observed foraging over open areas. Carolina wren
(Thryothorus ludovicianus), a locally rare species was noted during breeding bird surveys.

3.3.2 Incidental Wildlife

Incidental observations of wildlife were recorded based on sightings and/or indirect evidence such as tracks,
scat and dens (Table 3-1). Species significance ranking was based on the provincial rank (S Rank), listing
on the Endangered Species Act (ESA, 2007), the Committee on the Status of Wildlife in Canada, COSEWIC
(2017), the Species at Risk Act (SARA, 2002) and the local status in the City of Hamilton as recorded in the
Hamilton Natural Areas Inventory Project species check list (2014).

Wildlife species observed during the natural environment surveys were species commonly found in urban
and agricultural settings close to residential areas. Monarch, a Species at Risk was observed feeding on
milkweed.

Table 3-1 Incidental Wildlife Observations
Mammals
White-tailed Deer Odocoileus virginianus S5 C
Raccoon Procyon lotor S5 C
Eastern Grey Squirrel Sciurus carolinensis S5 C
Eastern Cottontail Sylvilagus floridanus S5 C
Lepidoptera
Monarch Butterfly Daunus plexippus S2N, S4B SC END SC C
Tiger Swallowtail Papilio canadensis S5 ND
Cabbage White Pieris rapae SNA I,C
Legend:
* HCA (2014) Hamilton Natural Areas Inventory Project, 3 Edition. Species Checklist Document. Hamilton Conservation Authority
C: Common COSEWIC: Committee on the Status of Wildlife in Canada
I: Introduced (non native) ESA: Endangered Species Act
ND: Status not determined SARA: Species at Risk Act
SRank: Provincial Conservation Status (NHIC) END: Endangered
S2N: Imperiled SC: Special Concern
S4: Apparently secure SNA: Conservation status not applicable
S5: Secure
B: Breeding

N: Non-breeding
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3.4 Species at Risk Screening

Arcadis completed a Species at Risk screening. Records of Species at Risk were obtained from the Ministry
of Natural Resources and Forestry (MNRF) and the Natural Heritage Information Centre (NHIC), Species at
Risk Ontario (SARO, 2018) and Hamilton Natural Areas Inventory Project 3rd Edition (2014) Species
Checklist (Table 3-2).

Two SAR were observed on the Site, barn swallow and monarch. Although bobolink and Eastern
meadowlark have been reported in the vicinity of the Site and potential habitat is present, neither species
was recorded during the breeding bird surveys of the Site (2015 to 2019).

Arcadis contacted the Ministry of Environment, Conservation and Parks (MECP) with regards to SAR, in
particular records of bobolink and Eastern meadowlark. MECP response can be found in Appendix F. No
additional information was received from MECP regarding SAR.

3.5 Significant Wildlife Habitat

Habitat for Species of Conservation Concern (Not including Endangered or Threatened Species)

Significant Wildlife Habitat (SWH) screening was completed for habitat of Species of Conservation concern
(other than endangered and threatened species) (MNRF, 2015). Monarch has been observed on Site and
milkweed on which monarch depends on for their life cycle is scattered throughout the general area.

According to the Natural Heritage Information Centre (NHIC) Monarch is listed provincially (S-Rank) as S2N,
S4B, which is imperiled, non-breeding (S2N) and apparently secure, breeding (S4B). In Hamilton, monarch
is listed as common which indicates that there is no concern in the Hamilton area with monarch occurrences.
Milkweed is present on the Site, however, not in notably high abundance and only single individuals of
monarch were observed, therefore, the Site is not considered SWH.

Seasonal Concentration Areas of Animals

Seasonal concentration areas are areas where wildlife species such as migratory species occur annually in
spring and fall in aggregations using areas as stopover. These stopover areas are used by congregations
of large numbers of individuals of a species for resting and feeding along the migratory routes, e.g., in certain
areas along the shores of the Great Lakes before and after crossing the lakes.

Monarch stopover areas are present along Lake Erie and Lake Ontario where butterflies stop over before
and after crossing the Great Lakes during spring and fall migration. Certain criteria are required for stopover
areas, including the presence of meadows and forests within 5 km of either Lake Erie or Lake Ontario.
Although the Site is within 5 km of Lake Ontario, other criteria are not fulfilled, e.g., forest is not present and
only single monarch have been observed, and there is no overabundance of milkweed and other nectar
plants. Therefore, the Site is not considered SWH.
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Table 3-2 Species at Risk

Common Name Scientific Name

City of Hamilton

Habitat Requirement Habitat present on Site

Plants
Green Dragon Arisaema dracontium SC SC S3 Rare Wet deciduous forests along streams. No. Forest not present on Site.
False Hop Sedge Carex lupuliformis END END S1 N/A Riverine swamps and marshes. No. Riverine wetlands not present on Site.
American Chestnut Castanea dentata END END S2 Uncommon ng{;gg? deciduous forests with sandy, acidic to No. Forest not present on Site.
Eastern Flowering Dogwood Cornus florida END END S27? Uncommon Thickets, stream banks, shaded forests. glr?'s-li—t';i_CkEtS’ stream banks and forest not present
American Columbo Frasera caroliniensis END END S2 Rare grzzrs]l’ar:g,i;;:gcsiaiﬁgsf?r%ts’ dense shrub thickets, No. Forest not present on Site.
Cucumber Tree Magnolia acuminata END END S2 N/A Rich, deciduous forest No. Forest not present on Site.
Red Mulberry Morus rubra END END S2 Rare Rich woods, flood plains No. Forest/ floodplain not present on Site.
Broad Beech Fern Phegopteris hexagonoptera SC SC S3 Rare Rich, deciduous forests No. Forest not present on Site.
Few-flowered Club-Rush Trichophorum planifolium No Status END S1 Rare Dry open wooded slopes No. Open wooded slope not present on Site.
Mammals
Woodland Vole Microtis pinetorum SC SC S37? Rare Deciduous Forest No. Forest not present on Site.
Insects
Potential, flowering weeds present. However, Site
Rusty-patched Bumble Bee Bombus affinis END END S1 N/A Open habitats, urban settings, open woods not known occurrence location on SARO
distribution map.
Monarch Danaus plexippus SC SC S2N, S4B Common Open habitats with milkweed present. Yes. Milkweed present. Observed on Site.
Amphibians
Jefferson Salamander Ambystoma jeffersonianum END END S2 Rare Deciduous forests, breeds in vernal pools No. Forest and vernal pools not present on Site.
Turtles
Spiny Softshell Apalone spinifera spinifera THR END S3 Rare Rivers, lakes ponds. No. Waterbodies not present on Site.
Snapping Turtle Chelydra serpentine SC SC S3 Common Wetlands, ponds and lakes No. Waterbodies not present on Site.
Blanding's Turtle Emydoidea blandingii THR THR S3 Rare Large wetlands and shallow lakes. No. Large wetlands or lake not present on Site.
Northern Map Turtle Graptemys geographica SC SC S3 Rare Rivers and lakeshores No. Rivers or lakes not present on Site.
Eastern Musk Turtle Sternotherus odoratus SC SC S3 Rare Ponds, lakes, marshes and rivers. No. Waterbodies not present on Site.
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Common Name

Scientific Name

City of Hamilton

Habitat Requirement

Habitat present on Site

Snakes
Eastern Ribbonsnake Thamnophis sauritus SC SC S4 Rare Close to water, especially in marshes No. Waterbodies not present on Site.
Birds
Potential. Farm fields and pasture present on Site.
Henslow’s Sparrow Ammodramus henslowii END END SHB Extirpated Farm fields, tall grass pastures, and wet meadows. N.Ot observed on Site or recorded during breeqlng
bird surveys. Site not known occurrence location
on SAROQ distribution map.
Eastern Whip-poor-will Antrostomas vociferus THR THR S4B Rare Opep woodlands or openings in mature, deciduous, No. Forest not present on Site.
coniferous and mixed forests.
Large, open areas with low vegetation, including Potential, as open areas are present. Not observed
3 . grasslands, meadows, marshes and agricultural areas on Site or recorded during breeding bird surveys.
Short-eared Owl Asio flammeus SC SC S2N,S4B Rare Site not known occurrence location on SARO
distribution map.
Black Tern Chlidonias niger No Status SC S3B Extirpated Shallow cattail marshes with or near open water. No. Shallow pattall wetlands with open water not
present on Site.
Cerulean Warbler Dendroica cerulea END THR S3B Rare Mature, deciduous forests. No. Mature forest not present on Site.
Potential. Open fields present on Site. Not
Bobolink Dolichonyx oryzivorus THR THR S4B Uncommon Open hay fields observed on Site or recorded during breeding bird
surveys.
Acadian Flycatcher Empidonax virescens END END S2S3B Rare Mature, shady forests with ravines, forested swamps. No. Mature forest or forested swamp not on Site
. . Tall, steep cliff ledges close to large bodies of water. In . - .
Peregrine Falcon Falco peregrinus SC SC S3B Rare urban areas on tall buildings. No. Cliff ledges or tall buildings not present on Site.
Bald Eagle Haliaeetus leucocephalus No Status SC S2N, S4B Rare X\?:fty of habitats and forest types, near major lake or No. Forest not present on Site.
Barn Swallow Hirundo rustica THR THR S4B Common Man-mad structures, near open grasslands and wetlands Y_es, obs_erved foragm_g by adjacent re_S|dents on
Site, agricultural buildings present offsite.
Dense shrubbery, including abandoned farm fields, Potential, forest edge and open areas present on
Yellow-breasted Chat Icteria virens END END S1B Rare clearcuts,l powerline corridors, fencerows, forest edges Site. Not opserved on Slt_e or recorded during
and openings, swamps, and edges of streams and ponds | breeding bird surveys. Site not known occurrence
location on SAROQ distribution map.
Potential. Small cattail wetland area present on
Least Bittern Ixobrychus exilis THR THR S4B Rare Cattail wetlands. Site. NOt opserved on S't? or recorded during
breeding bird surveys. Site not known occurrence
location on SAROQ distribution map.
Potential. Grasslands with scattered low
trees/shrubs present on Site. Not observed on Site
Loggerhead Shrike Lanius ludovicianus END END S2B Extirpated Grasslands with scattered low trees and shrubs. or recorded during breeding bird surveys. Site not
known occurrence location on SARO distribution
map.
Prothonotary Warbler Protonotaria citrea END END S1B Rare Flooded woodlands or swamps No. Flooded areas or swamps not present on Site.
Potential. Pasture, hayfield/ agricultural fields
Eastern Meadowlark Sturnella magna THR THR S4B Uncommon Pastures, hayfields, agricultural fields pre;ent on S_|te. NOt observed on Site or rec.:or(.*Jed
during breeding bird surveys. Recorded offsite in
the vicinity of the Site.
Farmlands, fallow fields and meadows with barns and old Potential. Farm fields present on Site, farm
Barn Owl Tyto alba END END S1 Extirpated farm buildings. buildings present off site. Not observed on Site or
recorded during breeding bird surveys. Site not
arcadis.com
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Common Name Scientific Name City of Hamilton Habitat Requirement Habitat present on Site

known occurrence location on SARO distribution

map.

Fish
Redside Dace Clinostomus elongatus END END S2 eR)(at';fF;aﬁng'bly ;;?/l:lir:gti:g‘.’v'movmg areas of small streams with a No. Natural watercourses not present on Site.

Legend:

ESA: Endangered Species Act SRank: Provincial Conservation Status (NHIC) B: Breeding

SARA: Species at Risk Act S1: Critically imperilled N: Non-breeding

END: Endangered S2: Imperiled NA: Not available

NAR: Not at Risk S3: Vulnerable

SC: Special Concern S4: Apparently secure

THR: threatened S5: Secure

SNA: Conservation Rank not applicable S27?: Rank uncertain

SZN: Non-breeding migrants/vagrants SHB: Possibly extirpated, historic breeder
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3.6 Other Ecological Features

3.6.1 Linkages and Corridors

Wildlife corridors are important features which allow wildlife to move between natural environment features.
Corridors provide shelter from harsh weather conditions, protection from predators and allow wildlife to move
safely across the landscape.

At the Site wildlife can move freely across agricultural fields, orchards and along hedgerows. Movement to
the north is limited by the highway, fenced commercial properties and private residences. Forested areas
along and on the nearby Niagara Escarpment to the south allow for suitable east west movement.

3.6.2 Deer Yards

There are no known deer yards at the Site. However, there was evidence that deer use the Site (sightings).
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4 DESCRIPTION OF PROPOSED DEVELOPMENT

It is proposed to develop Block 3 with a subdivision, including low and medium density homes, parks,
commercial space, stormwater ponds and access roads (Figure 4-1).
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Figure 4.1: Proposed Development
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5 IDENTIFICATION AND ASSESSMENT OF IMPACTS

All natural environment features on the Site have been heavily influenced and/or managed by anthropogenic
activities such as agriculture and orchard management. They consist of agricultural fields that are planted
with cash crops, fallow fields which over time turned into cultural meadows, planted and abandoned fruit
orchards and grape plantations and planted hedgerows. Vegetation throughout the Site consists of common
native and non-native species, none of which are considered Species at Risk or locally rare. The relatively
high percentage of non-native species indicates historic disturbance from agriculture. None of the
vegetation communities identified on the Site are considered rare, uncommon or sensitive.

The hedgerows and orchard trees provide some nesting opportunities for breeding birds and it is expected
that trees and shrubs that will be removed as part of the grading and development will be replaced. The
hedgerows and orchards are not considered significant or sensitive to disturbance and similar habitat is
available in the immediate vicinity south of Highway 8 and will be available again in green spaces, parks
and backyards once Block 3 is developed.

Although there are man-made drainage ditches present, none are considered fish habitat or potential fish
habitat as they are seasonally dry. A small patch of wetland plants is present in the drainage ditch that runs
along the school property. Because of the small size and the presence of non native, invasive plants, it is
not considered significant or sensitive. Although these watercourses and ditches are not considered fish
habitat, there is some surface water conveyance to downstream sections that do comprise fish habitat and
therefore, there is potential for impacts to fish or fish habitat as part of the development. Decrease in water
quality e.g., through increased sedimentation, introduction of chemicals into the watercourses from project
activities and/or increases in water quantity may have a negative impact on fish habitat downstream (indirect
impacts). Effects may include decrease in fish health, reproduction and loss of spawning and feeding
habitats. Therefore, activities involving these watercourses should consider potential impacts of water
quality of these watercourses on downstream fish habitat.

The natural environment surveys did not identify any development constraints in accordance with the PPS.
Development will have no impact on PSWs, significant wetlands, valleylands, wildlife habitat or woodlands
or ANSIs. However, it should be noted that prior to removal of trees in the hedgerows, mitigation measures
should be implemented (see Section 6).

One SAR, barn swallow was found to use the Site for foraging, however, no breeding habitat was identified
on Site as no buildings are present that may be used for nesting. It was not possible to locate nests on
buildings offsite during natural environment surveys. Some foraging areas will be lost due to the
development. However, extensive areas for feeding are available in the immediate vicinity of the Site, e.g.,
south of Highway 8 and within Block 3, e.g., on the school playing fields. In addition, mitigation measures
recommended in Section 6 include plantings which may attract flying insects on which barn swallow feed.
Significant impacts to barn swallow are therefore not expected.

Monarch, a Species at Risk (Special Concern) was observed feeding on milkweed. Monarch depends on
milkweed for its life cycle, and some potential habitat will be lost in the development area. However,
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milkweed is common and plentiful in the Stoney Creek area, along roadsides, edges of agricultural fields
and orchards as well as on vacant lots and fallow fields. Monarch is considered common in the Hamilton
area. Impact to monarch is not expected, however, mitigation plantings are recommended to compensate
for loss of milkweed and other flowering plants (Section 6).

One locally rare species, Carolina wren was recorded. Carolina wren feeds on insects and spiders, including
moths, beetles, grasshoppers and caterpillars. Habitat includes brushy thickets, shrubby residential areas
and backyards and overgrown farmlands. There may be some temporary loss of habitat as Block 3 is being
developed, however, since Carolina wren doesn’t require specialized habitat and green space and
vegetated backyards are part of the development, the impact to Carolina wren is not considered significant.

During construction wildlife species may be temporarily displaced but will re-establish to the available habitat
once the new development is completed. Overall, temporary habitat loss will not have any significant long
term effects on the existing populations as individuals will adapt and become tolerant of the new conditions.
However, disturbance and removal of trees and shrubs during the breeding bird season can have a direct
adverse effects on nesting birds which have to be mitigated.
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6 MITIGATION MEASURES

In accordance with the Migratory Birds Convention Act, mitigation measures for the protection of migratory
birds and their nests have to be implemented before trees and shrubs can be removed and development
begins. This applies for tree nesting as well as ground nesting species of breeding birds, e.g., in cultural
meadows. Tree, shrub and vegetation removal should occur outside of the breeding bird season, which in
Stoney Creek runs from the end of March to the end of August.

A tree preservation and protection plan is recommended to identify trees that should be retained. This should
include a detailed evaluation of trees in hedgerows which consist of native species. The tree preservation
plan should be developed by a certified arborist. Wherever possible, hedgerow like plantings using native
species should be incorporated in landscape plans for green spaces.

It is recommended to include pollinator (butterfly, moth and bee) friendly plantings of native trees, shrubs
and flowering plants in green spaces in Block 3 to provide habitat for birds and insects, including caterpillars.
Recommended native tree and shrub species include maple (Acer spp.), American basswood (Tilia
americana), cherry (Prunus spp.), oak (Quercus spp.), poplar (Populus spp.), willow (Salix spp.), viburnum
(Viburnum spp.), dogwood (Cornus spp.), elderberry (Sambucus canadensis), sumac (Rhus spp.),
serviceberry (Amelanchier spp.), rose (Rosa spp.) and raspberry (Rubus spp.). Flowering plant species
should include native milkweed (Asclepias spp.), aster (Aster spp.), goldenrod (Solidago spp.), sunflower
(Helianthus spp.), wild bergamot (Monarda fistulosa), Joe-Pye weed (Eutrochium spp.) and echinacea
(Echinacea spp.). In addition, planting of native grasses and sedges such as big bluestem grass
(Andropogon gerardii), bottlebrush grass (Elymus hystrix), Bebb’s sedge (Carex bebbii), ebony sedge (C.
ebenea) and stellate sedge (C. rosea) should be included in the landscape design, wherever possible.

Carolina wren, a locally rare species was noted during breeding bird surveys. In order to mitigate loss of
habitat, including old orchard and hedgerows, nest boxes could be provided in green spaces, although it is
acknowledged that implementation may be difficult as part of the development. Plantings of native plant
species will attract the insects Carolina wren feeds on and will provide nesting opportunities.

Mitigation measures are recommended for general earthworks such as grading and construction. It is
recommended to install silt fencing to prevent excessive run off entering drainage ditches to avoid
sedimentation and to regularly inspect the integrity and effectiveness of the silt fencing as a barrier.

Development of a residential subdivision with paved surfaces and roofs may result in indirect effects such
as increased sediment transport, diversion of water, changes in volumes of surface runoff. Stormwater will
be directed to two stormwater ponds which will be located south of Barton Street, one will be constructed
west of the existing school and one east of Lewis Street.

It is recommended that the functions of the watercourses (i.e., surface water conveyance) should be
maintained (e.g., with stormwater management), and any potential disruptions should be properly mitigated
(e.g., silt fencing to limit sediment loading). Consistent with the recommendations of the approved
subwatershed study, the proposed stormwater management plan will replace the water quality and quantity
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function of the drainage features in the study area.

Provided that mitigation measures are implemented, long term or residual effects on natural environment
features in the vicinity of Block 3 are not expected.
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7 RECOMMENDATIONS

The Arcadis work program was completed in accordance with the EIS Terms of Reference as compiled in
consultation with the City of Hamilton and HCA.

The EIS was prepared with consideration of applicable policies of the PPS, UHOP, Fruitland-Winona
Secondary Plan and HCA in which natural features and functions are to be maintained or enhanced and
potentially negative direct, indirect and/or cumulative effects have to be mitigated.

In order for the proposal to proceed as planned, the following recommendations are made to mitigate
potential impacts:

e Complete tree and shrub and cultural meadow vegetation removal outside of breeding bird
season (trees and shrubs should be removed between September to March);

e Complete a Tree Preservation Plan;

e Use native tree, shrub and flowering plant species, including milkweed for green spaces;

¢ Install nest boxes for Carolina wren in green spaces, where feasible; and

o Install silt fencing during earthworks, grading and construction to avoid excessive sedimentation
in drainage ditches.
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9 LIMITATIONS

An EIS is designed to identify existing natural environment conditions based upon a physical Site
inspection of the property and an evaluation of readily available information. Natural environment
inventories and the nature of the work dictates that findings and conclusions may not be definitive, but rather
qualitative statements based on the observations made and research data accessed.

Achieving the study objectives stated in this report has required us to arrive at conclusions based on the
best information presently known to us. No investigative method can completely eliminate the possibility
of obtaining partially imprecise or incomplete information; it can only reduce this possibility to an acceptable
level. Professional judgment was exercised in gathering and analyzing the information obtained.
Professional judgment was also exercised in the formulation of recommendations. Like all professional
persons rendering advice, we cannot act as absolute insurers of the conclusions we reach; we commit
ourselves to care and competence in reaching those conclusions.

Our undertaking, therefore, is to perform our work, within the limits prescribed by our client, with the usual
thoroughness and competence of our profession. No other warranty or representation, expressed or
implied, is included or intended in this report.

This report was prepared by Arcadis Canada Inc. (Arcadis) exclusively for the account of the Landowners
Group (the Client). Other than the Client, copying or distribution of this report or use of or reliance on the
information contained herein, in whole or in part, is not permitted without the express written permission of
Arcadis. Nothing in this report is intended to constitute or provide a legal opinion. Arcadis accepts no
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions taken
based on this report.

The conclusions presented represent the best judgment of the assessors based on current environmental
standards and on the Site conditions observed between May 2015 and November 2019. Due to the nature
of the

investigation and the limited data available, the assessors cannot warrant against undiscovered
environmental liabilities.

Respectfully submitted,

ARCADIS Canada Inc.
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Arcadis Response to City of Hamilton Comments, dated September 12, 2019

City of Hamilton Comment

Arcadis Response

A Comment Response table has not been provided with the revised Block 3
Servicing Strategy. This would be helpful to ensure that all previous comments have
been addressed.

Comment response table is now provided.

2ai

Policy Review: A policy review has been provided within Section 1.1 of the EIS.
There is concern that a comprehensive discussion has not been provided.

Natural Heritage System: Based on mapping within Volumes 1 and 2 of the Urban
Hamilton Official Plan (UHOP), a Natural Heritage System has not been identified
within Block 3. It was identified within previous comments (April 3, 2019) that there
are features within the Natural Heritage System that are not mapped. These features
include habitat for Species at Risk (SAR) and Significant Wildlife Habitat (SWH).
There is concern that this has not been discussed within the EIS.

Section 1.1 has been updated.

2aii

Fruitand Winona Secondary Plan: Block 3 is located within the Fruitland Winona
Secondary Plan. There is concern with Section 1.1.4 (Fruitland Winona Secondary
Plan) of the revised EIS. Discussions focus on the Stoney Creek Urban Boundary
Expansion Subwatershed Study and not on policies of the Secondary Plan.

Section 1.1.4 has been updated.

2bi

Field Surveys: Generally, field surveys were undertaken according to approved
protocols.

Watercourses: Within Table 2-1 (Summary of Natural Environment Surveys
Completed), it has been identified that aquatic habitat assessments were completed
June 26, July 3, and July 10, 2019. Since these watercourses may exhibit
ephemeral conditions, there is concern that the field surveys were not completed
in spring or fall.

An additional fall survey of the watercourses was completed on November 22,
2019.

2Ci

Watercourses:

A Fish Habitat Assessment has been included within Appendix E; however, there is
concern that discussions have not been provided within the main EIS. Further
clarification is required.

The discussion on fish habitat has been revised.

2cii

The Fish Habitat Assessment focuses on the field survey that was undertaken on
July 10, 2019. Within Table 2-1 (Summary of Natural Environment Surveys
Completed), it was identified that assessments were completed June 26, July 3 and

The Fish Habitat Assessment has been updated and includes the fall
visit. Findings from all other assessments were the same at each Site
visit.




City of Hamilton Comment

July 10, 2019. Further clarification is required on why the other assessments have
not been discussed.

Arcadis Response

2c i

Discussions within the Fish Habitat Assessment are focused on direct fish habitat.
There is concern that indirect habitat has not been thoroughly considered. Further
clarification is required.

Additional discussion has been provided.

2d

Locally Rare Species: Carolina Wren, a locally rare species has been observed
breeding within the study area. Within previous comments (April 3, 2019), there was
concern that the impact of development on this species was not considered.

Based on review of the revised EIS, there is concern that this comment has not been
adequately addressed. Discussions with regards to this species are missing from
Sections 3.3.1 (Breeding Bird Surveys) and 5 (Identification and Assessment of
Impacts). In addition, there is concern with the limited discussion that has been
provided within Sections 6 (Mitigation Measures) and 7 (Recommendations). Further
discussion is required.

Additional discussion has been provided.

2ei

SAR:

SAR is under the jurisdiction of the Ministry of Environment, Conservation and Parks
(MECP) (formerly Ministry of Natural Resources and Forestry (MNRF)). In previous
comments (April 3, 2019), there was concern that correspondence from
MECP/MNRF was not included in the report.

While correspondence has been provided from MECP in Appendix F
(Communications), there is concern that this does not adequately address the
previous comment.

No additional communication with MECP is available.

2eii

Eastern Meadowlark/Bobolink: Surveys were undertaken to determine if these
species (“threatened”) were found within the Block 3 study area. The locations of the
survey sites have been provided on Figure D-1 (Appendix D: Breeding Bird Surveys);
however, this figure is very difficult to read. Further clarification is required.

The format of Figure D-1 has been changed to make it clearer.

2e i

Barn Swallow: Within Appendix D (Breeding Bird Surveys), Barn Swallow, a
“threatened” species was identified as possibly breeding within the study area. There
is concern that this species has not been considered in the development of this area.

Barn swallow would be breeding offsite as they attach their nest on orin
buildings and no buildings (or any other suitable structures) are present on Site.
Barn swallow prefer barns or sheds for nesting, they attach nests either inside
on walls or beams or on the outside of those types of buildings where there is
an overhang. They generally return to their old nests.

2e iv

Within Section 5 (Identification and Assessment of Impacts) it has been identified
that there is extensive feeding areas available in the vicinity of the area for Barn
Swallow and Monarch and impacts on these species are not expected. There is

Section 5 has been revised.




City of Hamilton Comment

Arcadis Response

concern with this statement. Additional habitat within the vicinity does not recognize
the potential habitat that will be lost as a result of development of this area.

2f

SWH: Monarch, a species of “Special Concern” has been observed within the study
area. Based on the Ministry of Natural Resources and Forestry (MNRF) SWH
Criteria Schedules for Ecoregion 7E (January 2015), habitat for Species of
Conservation Concern (not including Endangered or Threatened Species) has been
identified as SWH. Included in this category are all Special Concern and Provincially
Rare (S1-S3; SH) plant and animal species. Within previous comments (April 3,
2019), there was concern that this had not been discussed within the report.

Based on review of the revised EIS, there is concern that this comment has not been
adequately addressed. The discussion in Section 3.4.1 (Significant Wildlife Habitat)
focusses on Monarch stopover areas and does not discuss this species as a Species
of Conservation Concern.

Additional discussion has been provided in Section 3.4.1.

29

Opportunities for Enhancement: In previous comments (April 3, 2019) there was
concern that opportunities to retain hedgerows should be included within the
development concept. While it has been identified that a tree preservation plan
should be completed, there is concern that the incorporation of hedgerows has not
been considered within the development concepts.

In Section 6 Mitigation Measures- it is recommended to incorporate hedgerow
like plantings in the landscape design wherever possible.




Planning and Economic
Development Department

Memorandum

To: Margaret Fazio
Project Manager
Growth Management
From: Melissa Kiddie
Natural Heritage Planner
Development Planning, Heritage and Design, Suburban Team

Phone: 905-546-2424 Ext. 1290 Fax: 905-546-4202
Date: September 12, 2019 File: N/A
Subject: Block 3 Servicing Strategy-Second Submission August 2019

Natural Heritage Planning Comments

Natural Heritage Planning staff has reviewed the revised Block 3 Servicing Strategy that
has been prepared by Urbantech West August 2019.

1. A Comment Response table has not been provided with the revised Block 3
Servicing Strategy. This would be helpful to ensure that all previous comments
have been addressed.

2. The focus of these comments is on Appendix C (Terrestrial Data; C-1 Updated
Environmental Impact Statement (EIS) Block 3 prepared by Arcadis July 2019)

a) Policy Review: A policy review has been provided within Section 1.1 of
the EIS. There is concern that a comprehensive discussion has not been
provided.

Natural Heritage System: Based on mapping within Volumes 1 and
2 of the Urban Hamilton Official Plan (UHOP), a Natural Heritage
System has not been identified within Block 3. It was identified
within previous comments (April 3, 2019) that there are features
within the Natural Heritage System that are not mapped. These
features include habitat for Species at Risk (SAR) and Significant
Wildlife Habitat (SWH). There is concern that this has not been
discussed within the EIS.

Fruitland Winona Secondary Plan: Block 3 is located within the
Fruitland Winona Secondary Plan. There is concern with Section
1.1.4 (Fruittand Winona Secondary Plan) of the revised EIS.
Discussions focus on the Stoney Creek Urban Boundary Expansion
Subwatershed Study and not on policies of the Secondary Plan.

b) Field Surveys: Generally, field surveys were undertaken according to
approved protocols.

Watercourses: Within Table 2-1 (Summary of Natural Environment
Surveys Completed), it has been identified that aquatic habitat



assessments were completed June 26, July 3, and July 10, 2019.
Since these watercourses may exhibit ephemeral conditions, there
is concern that the field surveys were not completed in spring or
fall.

c) Watercourses:

i. A Fish Habitat Assessment has been included within Appendix E;
however there is concern that discussions have not been provided
within the main EIS. Further clarification is required.

i. The Fish Habitat Assessment focuses on the field survey that was
undertaken on July 10, 2019. Within Table 2-1 (Summary of
Natural Environment Surveys Completed), it was identified that
assessments were completed June 26, July 3 and July 10, 2019.
Further clarification is required on why the other assessments have
not been discussed.

iii. Discussions within the Fish Habitat Assessment are focused on
direct fish habitat. There is concern that indirect habitat has not
been thoroughly considered. Further clarification is required.

d) Locally Rare Species: Carolina Wren, a locally rare species has been
observed breeding within the study area. Within previous comments (April
3, 2019), there was concern that the impact of development on this
species was not considered.

Based on review of the revised EIS, there is concern that this comment
has not been adequately addressed. Discussions with regards to this
species are missing from Sections 3.3.1 (Breeding Bird Surveys) and 5
(Identification and Assessment of Impacts). In addition, there is concern
with the limited discussion that has been provided within Sections 6
(Mitigation Measures) and 7 (Recommendations). Further discussion is
required.
e) SAR:

i. SAR is under the jurisdiction of the Ministry of Environment,
Conservation and Parks (MECP) (formerly Ministry of Natural
Resources and Forestry (MNRF)). In previous comments (April 3,
2019), there was concern that correspondence from MECP/MNRF
was not included in the report.

While correspondence has been provided from MECP in Appendix
F (Communications), there is concern that this does not adequately
address the previous comment.

ii. Eastern Meadowlark/Bobolink:  Surveys were undertaken to
determine if these species (“threatened”) were found within the
Block 3 study area. The locations of the survey sites have been
provided on Figure D-1 (Appendix D: Breeding Bird Surveys);
however this figure is very difficult to read. Further clarification is
required.



f)

iii. Barn Swallow: Within Appendix D (Breeding Bird Surveys), Barn
Swallow, a “threatened” species was identified as possibly breeding
within the study area. There is concern that this species has not
been considered in the development of this area.

iv.  Within Section 5 (ldentification and Assessment of Impacts) it has
been identified that there is extensive feeding areas available in the
vicinity of the area for Barn Swallow and Monarch and impacts on
these species are not expected. There is concern with this
statement. Additional habitat within the vicinity does not recognize
the potential habitat that will be lost as a result of development of
this area.

SWH: Monarch, a species of “Special Concern” has been observed within
the study area. Based on the Ministry of Natural Resources and Forestry
(MNRF) SWH Criteria Schedules for Ecoregion 7E (January 2015), habitat
for Species of Conservation Concern (not including Endangered or
Threatened Species) has been identified as SWH. Included in this
category are all Special Concern and Provincially Rare (S1-S3; SH) plant
and animal species. Within previous comments (April 3, 2019), there was
concern that this had not been discussed within the report.

Based on review of the revised EIS, there is concern that this comment
has not been adequately addressed. The discussion in Section 3.4.1
(Significant Wildlife Habitat) focusses on Monarch stopover areas and
does not discuss this species as a Species of Conservation Concern.
Opportunities for Enhancement: In previous comments (April 3, 2019)
there was concern that opportunities to retain hedgerows should be
included within the development concept. While it has been identified that
a tree preservation plan should be completed, there is concern that the
incorporation of hedgerows has not been considered within the
development concepts.

If you have any questions, please contact me at (905) 546-2424 ext. 1290.

Melissa

MK:mk



Memo

To: Melissa Kiddie, M.E.S (PI), ERPG, Natural Heritage Planner, City of Hamilton
Jaime Tellier, Conservation Planner, Hamilton Conservation Authority

From: Barbara Hard, Ph.D., Senior Ecologist

CC: Jason Mosdell, MCIP, RPP, Project Manager, Branthaven Development Corp.

Date: May 5, 2015

Re: Proposed Terms of Reference, Scoped Environmental Impact Statement (EIS)
Block 3, Block Servicing Strategy, Fruitland-Winona Secondary Plan, City of
Hamilton

It is our understanding that Block 3 of the Fruitland-Winona Secondary Plan requires a Block
Servicing Strategy as per Amendment 17 to the Urban Hamilton Official Plan from May 14, 2014.
The City of Hamilton prepared Terms of Reference for the Block Servicing Strategy in
consultation with the Conservation Authority which includes the requirement for a Scoped
Environmental Impact Statement (EIS).

Specific natural heritage requirements for the Block Servicing Strategy for Block 3 are
outlined in the City of Hamilton “Terms of Reference for Fruitland-Winona Block Servicing
Strategy” document, dated October 15, 2013.

They include:
e Ecological Land Classification and Vegetation Surveys
- Update SCUBE East Subwatershed Study Phase 1 & 2
e Define limits of natural heritage feature boundaries
¢ Review the width of the preliminary vegetation protection zone (VPZ) that have been
established within the Subwatershed Study
e Drainage and Infrastructure improvement works:
- Identification of design measures to avoid/mitigate the potential negative effects
of the proposed channel improvements on existing natural heritage features and
functions.



The completion of the Scoped EIS report will follow the City of Hamilton Draft Environmental
Impact Statement (EIS) Guidelines (revised November 2013) and will include a description of
the proposed development, mapping and aerials, a description of the surrounding environment
(biophysical inventory), impact identification and assessment and mitigation and monitoring
plans (as needed). If the newly revised EIS guidelines (January 2015) are ratified by Council
while work to support the EIS is ongoing, changes, if applicable, will be incorporated in the EIS
report.

The following are the proposed Terms of Reference for the EIS field inventories for the Site for
review and comments by the City of Hamilton and Hamilton Conservation Authority (HCA):

1. Vegetation

Vegetation communities that are found will be described in accordance with Ecological Land
Classification (ELC) for southern Ontario (Lee et al., 1998 and Lee, 2008) and mapped. A two
season survey will be carried out and species lists will be compiled. The spring survey will be
carried out between the beginning of May and June, the summer survey will be carried out in
late August/early September. The species list will include federal, provincial rankings and local
status. Non-native species will be identified.

2. Breeding Bird Survey

All birds seen or heard during site visits will be recorded. A breeding bird survey will be carried
out in accordance with the Ontario Breeding Bird Atlas protocols. Two surveys will be carried
out, the first one between May 24 and June 6 and the second between June 16 and July 10,
2015.

Species significance will be evaluated based on national, provincial and local level published
literature and current status lists.

3. Species at Risk

ARCADIS will carry out a Species at Risk screening. Records of Species at Risk will be obtained
from the Ministry of Natural Resources and Forestry (MNRF) and the Natural Heritage
Information Centre (NHIC). The presence of Species at Risk, if any, will be noted and included
in the EIS report.

4. Wildlife

Incidental observations of mammals, amphibians, reptiles and insects during the site visits
will be recorded. Observations will include direct sightings and indirect evidence such as
calls, tracks, scat, burrows, dens and browse. The species list will include federal,
provincial rankings and local status.

5. Draft Outline of EIS Report

The following is the proposed draft outline of the EIS Report:
1.0 Introduction
1.1 Policy Review
1.1.1 Provincial Policy Statement
1.1.2 Hamilton Official Plan
1.1.3 Hamilton Conservation Authority Policies
1.2 Background Information Review
2.0 Field Inventories Methodology
3.0 Existing Conditions
3.1 Site description
3.2 Vegetation Surveys



3.3 Wildlife Surveys
3.3.1 Breeding Birds
3.3.2 Incidental Wildlife
3.4 Species at Risk Screening
4.0 Description of Proposed Development
5.0 Identification and Assessment of Impacts
6.0 Mitigation Measures
7.0 Recommendations






HCA suggests this should be noted in the body of the EIS and main report, along with the
limitations of the assessment work completed. In HCA staff's opinion, based on the work
completed, the report should note the on-site intermittent streams likely provide some form of
contributory function as fish habitat, which will need to be considered at the time of
development. While the report has completed a DFO self-assessment, HCA staff notes recent
changes to the Fisheries Act will likely require further review to determine the potential for
impacts and need for an authorization from DFO at the time of development. HCA suggest this
should be noted in the final report.

Table 9-1 states fish rescue permits and/or a LOA will not be required. In the absence of more
detailed information or staging plan to identify when construction/enclosure will occur, HCA
suggests this statement in Table 9-1 is potentially misleading.

Survey work completed as part of the EIS recorded Barn swallow foraging on site. Monarch
was also recorded as part of survey work completed for the study. HCA staff suggest that
indicating there is additional habitat for these species in the surrounding area does not
recognize the considerable area of potential habitat that will be lost as a result of development
of the block (as well as the surrounding blocks), nor is it clear which surrounding habitat areas
are being referred to.

While the EIS has included some correspondence with the MECP regarding species at risk;
there is nothing included to indicate all issues have been resolved to MECP’s satisfaction. If
additional information/correspondence is available HCA suggests it should be included in the
final report.

The EIS includes a limited discussion regarding Significant Wildlife Habitat (SWH). This
section could be expanded to address all potential categories/types of SWH. For example,
while Monarch are discussed in terms of the site’s function as a migratory stop over (seasonal
concentration areas), the site is not reviewed as potential habitat for a species of conservation

concern.
HCA staff support the limited recommendations made in Section 6 (Mitigation Measures) and 7

(Recommendations) of the EIS. Further consideration could be given to retaining hedgerows in
the development concept (e.g. in association with the SWM pond, schoo! and neighbourhood

parks).
Hydrology and Hydraulics Assessments
2. Lack of Model Calibration, Validation or Parameter Sensitivity Analysis

Given the significant revisions to the original MIKE 11 modeling (and the considerable changes
in peak flow rates), HCA staff had previously suggested that some form of model calibration or




validation is warranted. Due to the lack of available flow observations in Watercourse 9, this
review was expected to focus on a fulsome comparison of peak flow rates under existing
conditions and future uncontrolled conditions (at all key comparison locations) to peak flow
rates determined by previous approved modeling studies (SCUBE SWS 2013, FDRP, etc.).
Also, a sensitivity analysis of key model parameters was suggested, to further validate the
revised modeling results.

The intended sensitivity analysis was not provided in the revised submission. HCA staff had
expected a review of changes in peak flow rates resulting from changes in the values selected
for key parameters (within justified ranges). It was staff's expectation that this review would
help address concerns regarding the accuracy and confidence in the peak flow rates modelied
by the Block Servicing Study.

Due to the errors found in the original SCUBE Subwatershed Study 2013 MIKE 11 model, a
peak flow comparison to this study was not relied on.

Table 5-12 and 5-13, compares the existing and future uncontrolled peak flows determined by
the updated MIKE 11 design event model, SCUBE 2013, and FDRP 1989. However, there
appears to be errors in the tables. The FDRP future uncontrolled drainage areas do not appear
consistent with the FDRP report. Although not relied upon, it was also observed that the
SCUBE 2013 peak flows are not consistent with the 15t submission report.

HCA staff completed a comparison of the design event model peak flows to FDRP 1989
results. Given the magnitude of the increases, HCA staff have concerns regarding the
accuracy and confidence in the peak flow rates modelled by the Block Servicing Study.

The existing condition peak flows determined using the single event (design event) modelling
are significantly greater than the peak flows previously determined by the FDRP. At the
downstream crossings of CNR and QEW (Nodes 11 & 13}, the current study 100-year existing
conditions peak flows are 40 and 65 % larger than the FDRP results (when normalizing for
drainage area differences).

The future uncontrolled condition peak flows determined using the single event (design event)
modelling are also significantly greater than the peak flows previously determined by the
FDRP. At the downstream crossings of CNR and QEW (Nodes 11 & 13), the current study
100-year peak flows are 50 and 30% larger than the FDRP results (when normalizing for
drainage area differences).

Some differences between the peak flows was expected given the different modelling
approach (design event versus continuous), different model software and differing
parametrization choices. However, significantly higher existing conditions peak flows (with
respect to previous assessments) would result in greater allowable release rates from the
development. Without further confirmation as to the accuracy and confidence in the modelled




results, there is concern about the potential for an increase in actual peak flow rates
downstream (compared to current in-field conditions).

In addition to the above, the continuous model peak flows (from the 1%t submission) were also
compared to FDRP results. It was noted that the 100-year existing conditions peak flow rates
determined using the continuous modelling were -45% and -5% smalier than the FDRP results
(when normalizing for drainage area differences), at the downstream crossings of CNR and
QEW. The 100-year future uncontrolled conditions peak flow rates determined using the
continuous modelling (as presented in the 15t submission), were -25% and -15% smaller than
the FDRP results (when normalizing for drainage area differences), at the downstream
crossings of CNR and QEW. '

As detailed in Review Comment 4 below, the unexpectedly large increases in peak flow rates
(for both existing and future uncontrolled conditions) between the design event and continuous
versions of the Block Servicing Study model increases HCA staff's concern regarding the
accuracy and confidence in the peak flow rates modelled.

As further review, HCA staff intend to compare the Block Servicing Study peak flow resulits to
our ongoing Flood Plain Mapping Update study, and will provide further comment once this
review is completed. Once this review has been completed, HCA staff may request additional
justifications / reviews to address any outstanding accuracy and confidence concerns.

3. Corrected Errors ffom the Original SCUBE SWS 2013 MIKE 11 Modeling

HCA had suggested that the report provide further detail regarding the errors that were found
and corrected in the original SCUBE SWS 2013 MIKE 11 madeling, as this information forms
another aspect of the validation of the revised peak flows.

it is HCA staff's suggestion that the details provided in the DHI memo dated June 12, 2018
(Subject: Scube East Model Update — Corrected Slopes) be included in the report, as this
memo describes the key error (considerably low values for urban catchment slope) found and
corrected from the original SCUBE Subwatershed Study 2013 MIKE 11 model.

The DHI memo dated June 12, 2018 also identifies significant differences in peak flows when
the original SCUBE Subwatershed Study 2013 MIKE 11 model (using 2007 version of MIKE
11) was re-run using the 2017 version of MIKE 11. Although it is acknowledged that the 2017
re-run produced lower peak flows, the magnitude of differences and lack of understanding of
reasons for the differences increases HCA staff's concern regarding the accuracy and
confidence in the peak flow rates modelled by the Block Servicing Study.




4. Recommend the Use of Design Storm Assessments, given Statistical Issues with the
Frequency Flow Analysis

Given the Frequency Flow Analysis concerns, HCA had suggested that further consideration
be given to the use of a design storm / single event modeling approach for all required
assessments (SWM pond design, impacts of Proposed Conditions with SWM Controls on
downstream Existing Condition peak flow rates, revised Future Uncontrolled Conditions), and
that appropriate validation / sensitivity analysis of the adopted design event modeling would be
necessary.

In reviewing the revised submission, HCA notes the peak flows determined using the single
event (design event) modelling are srgn:f;cantly greater than the peak flows determined usang
the continuous modelling (as presented in the 1% submission).

HCA staff had suggested the design event approach given the expected inaccuracies in the
frequency flow analysis. However, HCA staff had not expected such large increases in peak
flow rates. For example, at Nodes 1, 10, 11, and 13, the 100-year existing conditions peak
flows determined using the design event modelling were 65%, 32%, 55%, and 74% greater
than the continuous modeling results. Also, the 100-year future uncontrolled conditions peak
flows at Nodes 10, 11, and 13 increased by 101%, 105%, and 53%, respectively.

4(a). Flood Storage and Flow Attenuation Within Feature 1

Further discussions are suggested regarding how (or if) the fiood storage and flow attenuation
of Drainage Area 300 within the existing onsite Feature 1 should be accounted for, if the Block
Servicing Study continues to propose enclosure of this feature with external flows re-routed to
the downstream Venetian Meats channel.

4(b). Assessing the Potential Effects of Enlarging the Highway 8, Lewis Road and Barton
Street Culvert Crossings

The proposed upgrades to culvert crossings may reduce flow attenuation, and possibly
increase flows, water levels and velocities downstream of the crossings. Depending on the
proposed upgrades a downstream impact assessment may be required, and would be based
on a comparison of the following scenarios:

» Existing land use, with existing SWM (if any), existing conditions at all hydraulic
structures, and accounting for the flow attenuation at the crossings.

e Proposed site land use, existing land use offsite, with proposed site SWM and existing
offsite SWM (if any), proposed crossing details, existing conditions at all offsite hydraulic
structures and downstream channel sections, and accounting for the flow attenuation at
ALL hydraulic structures. _

¢ The review is requested to include the range of storms evaluated in the overall study.




This recommended assessment differs from the assessments undertaken to date to support
this study, where flow attenuation at hydraulic structures appears to have been ignored.

5. Comparison of Peak Flows under Proposed Conditions with SWM Controls to Existing
Conditions for Four Storm Events

This previous HCA review comment has been addressed.

6. Peak Flow Comparison Locations Downstream of the Site for the Various Pond Rating
Curve Scenarios

The previous HCA review comment has been addressed.

7. Channel Capacity in the Venetian Meats Channel

The previous HCA review comment has been addressed.

8. Comparison of Peak Flows under Proposed Conditions with SWM Controls to Existing
Culvert & Channel Capacities

HCA had recommended that a table be included comparing the peak flow rates under
Proposed Conditions with SWM Controls to the existing flow capacities of culverts and channel
sections downstream of the site.

It is expected that the previous HCA review comment will be addressed at the Detailed Design
stage.

9. Comparison of Peak Flows under Future Uncontrolled Conditions to Existing Culvert &
Channel Capacities

As an update to the same evaluation from the SCUBE 2013 study, HCA had recommended
that there be a comparison of peak flow rates under Future Uncontrolled Conditions (Regional
and 100 year event) to the existing flow capacities of culverts and channel sections at the
QEW and CNR crossings downstream of the site.

It is expected that the previous HCA review comment will be addressed at the Detailed De5|gn
stage.




10.Reduced Peak Flow Rates between Node 1 and Node 5 under Existing Conditions

The previous HCA review comment has been addressed.

11. Lack of Change in 100 year Sterm Event Peak Flow Rate between Node 5 and Node 8
under Existing Conditions

The previous HCA review comment has been addressed.

12.Reduced Peak Flow Rates between Node 13 and Node 14 under Existing Conditions

The previous HCA review comment has been addressed.

13. Drainage of Catchments 200 & 201A

The previous HCA review comment has been addressed.

14.External Conveyance Sewer System:

The previous HCA review comment has been addressed.

15. Statistical Distribution Selection — Appendix F

This previous HCA review comment has been addressed.

16. Proposed Condition with SWM Control Peak Flows for Node 1

This previous HCA review comment has been addressed.

17.Final Hydrology and Hydraulics Modeling Files to be Provided

Once finalized, HCA would request that a copy of all modelling files be provided. -




SWM Pond Design

All previous HCA review comments related to SWM pond design (comments #18-23) have
been addressed.

Additional Comments

24 . Proposed % Imperviousness Values

HCA had suggested it should be confirmed the proposed imperviousness values are
consistent with the Fruittand Winona Secondary Plan and SCUBE SWS 2013.

tn reviewing the revised report and responses, HCA notes the proposed % imperviousness
(approximately 70%) are considerably larger than that which was assumed in the SCUBE 2013
Subwatershed Study (60%). Notwithstanding the on-going review of the modelling, it is noted
the proposed increase in imperviousness could potentially increase the regulatory floodplain
downstream.

25.Recommended Runoff Coefficients by Land Use

See comment #24 above.

26. Available Topography Data Used in the Study

HCA had requested additional details regarding the topographic data used for this study,
including source, date created, contour interval, etc.

The previous HCA review comment has been addressed.
That said, it is expected that there is a typo, and that the contour interval of the GTA Mass

Points and Breaklines 2002 data is 1.0m, not 10.0m. It is also expected that the 2017
MclLaren topographic survey was the primary source of topographic data for the study.




27.Recommendations for Future Study

The report contains a number of recommendations for additional study, assessment and
design work at subsequent stages of development planning (e.g. SWM design, water balance,
infiltration and LID, etc.). Additional recommendations have been provided in the comments
above. It is recommended that these items be summarized in a separate section in the final
report to ensure all recommendations and future work requirements are adequately captured.

Thank you for the opportunity to review and comment on the draft report. HCA staff are
available to meet to discuss these comments in more detail if that would be helpful.

Kind regards,

Mike Stone MCIP, RPP
Manager, Watershed Planning Services
MS/JB







Memorandum

Planning and Economic
Development Department

To: Margaret Fazio
Project Manager
Growth Management
From: Melissa Kiddie
Natural Heritage Planner
Development Planning, Heritage and Design, Suburban Team
Phone: 905-546-2424 Ext. 1290 Fax: 905-546-4202
Date: April 3, 2019 File: N/A
Subject: Block 3 Servicing Strategy
Natural Heritage Planning Comments
Natural Heritage Planning staff has reviewed the Block 3 Servicing Strategy that has

been prepared by Urbantech West January 2019. The focus of these comments is on
Appendix C (Terrestrial Data-Environmental Impact Statement prepared by Arcadis
December 2018).

1.

Natural Heritage System: Based on the Fruitland Winona Secondary Plan, the
Natural Heritage System has not been identified within Block 3. It is important to
note that there are features associated with the Natural Heritage System that are
not mapped. These features include habitat for Species at Risk and Significant
Wildlife Habitat.

Field Surveys: Generally, field surveys were undertaken according to approved
protocols.

a) Vegetation: Within the Plant List, Hawthorn sp. have been identified.
Since there are locally uncommon/rare species, there is concern that this
species was only identified to genus. Further clarification is required.

b) Breeding Birds: It is important to note that one of the breeding bird
surveys (July 13, 2016) was completed outside of the timing window (the
end date of surveys is July 10).

Locally Rare Species: Carolina Wren, a locally rare species has been observed
breeding within the study area. There is concern that the impact of development
on this species has not been considered. Further clarification is required.
Species at Risk (SAR): Within the Provincial Policy Statement, UHOP and
Fruitland Winona Secondary Plan, policies are provided that affords protection to
“threatened” and “endangered” species. These policies include:

e Development and site alteration shall not be permitted in habitat of
endangered species and threatened species except in accordance
with provincial and federal requirements (PPS 2.1.7);



a)

b)

c)

¢ New development and site alteration shall not be permitted within
significant habitat of threatened and endangered species (UHOP
policy C.2.5.2); and,

e All development shall comply with the Endangered Species Act,
2007 or its successor legislation (Fruitland-Winona Secondary Plan
policy 7.4.11.1).

SAR is under the jurisdiction of the Ministry of Environment, Conservation
and Parks (MECP) (formerly Ministry of Natural Resources and Forestry
(MNRF)). There is concern that correspondence from MECP/MNRF has
not been included within the report.

Bobolink: Based on background information, it was identified that
Bobolink, a “threatened” species could potentially be located within the
study area. There is concern that appropriate surveys to identify this
species were not undertaken. Surveys are to be undertaken as per MNRF
Bobolink Survey Methodology. This methodology indicates that transects
are to be determined with point counts completed along transects. Three
(3) sets of point counts are to be completed in June or the first week of
July. These surveys are to start 30 minutes after dawn and continue to no
later than 9 am. Further clarification is required.

Barn Swallow: Barn Swallow, a “threatened” species was identified as
breeding within the study area. There is concern that this species has not
been considered in the development of this area.

5. Significant Wildlife Habitat (SWH) Screening: Monarch, a species of “Special
Concern” has been observed within the study area. Based on the MNRF SWH
Criteria Schedules for Ecoregion 7E (January 2015), habitat for Species of
Conservation Concern (not including Endangered or Threatened Species) has
been identified as SWH. Included within this category are all Special Concern
and Provincially Rare (S1-S3; SH) plant and animal species. There is concern
that this has not been discussed within the report. Further discussion is required.

6. Opportunities for Enhancement:

a)

Hedgerows: Hedgerows have been identified within the study area.
These features contain native trees such as Sugar Maple, Bur Oak, Red
Oak and White Oak. Since the City recognizes the importance of trees
and woodlands to the health and quality of life in the community, the
protection and restoration of trees and forests is encouraged (policy
C.2.11.1). There is concern that this has not been discussed.
Opportunities to retain trees within these hedgerows should be included
within the development concepts.

Enhancement of Special Concern Species Habitat: Common Milkweed is
used by Monarch, a ‘Special Concern’ species. Since this area is
proposed to be developed, there is concern that this species will be
removed. Opportunities to include Milkweed and other native species that
support butterfly habitat should be integrated into development. Further
discussion is required.

If you have any questions, please contact me at (905) 546-2424 ext. 1290.



Melissa

MK:mk






Table 9-1 states fish rescue permits and/or a LOA will not be required. In the absence of more
detailed information or staging plan to identify when construction/enclosure will occur, HCA
suggests this statement in Table 9-1 is potentially misleading.

The Environmental Impact Statement (EIS) provided in Appendix C indicates that Eastern
Meadowlark and Bobolink have been reported previously from the vicinity of the site and that
potential habitat is present, but that neither species was recorded during survey work; survey
work did however record Barn swallow foraging on site. HCA staff note earlier surveys have
documented each of these species on site. Monarch was also recorded as part of survey work
completed for the study. HCA suggests that these species, the potential impacts to their

" habitat as a result of development of the block, and mitigation measures should be discussed
further.

HCA staff suggest that indicating there is additional habitat for these species in the
surrounding vicinity/Stoney Creek area does not recognize the considerable area of potential
habitat that will be lost as a result of development of the block (as well as the surrounding
blocks). If consultation with thé MECP regarding these species at risk and potential
Endangered Species Act requirements has occurred, HCA suggests this information should
also be included.

HCA staff suggest Section 6 (Mitigation Measures) and 7 (Recommendations) of the EIS could
be clarified to indicate that all vegetation types, including cultural meadows, must be
considered in relation to the Migratory Bird Convention Act, and that any vegetation removal
should only occur outside the migratory and breeding bird timing windows.

HCA staff note the mitigation measures section is very minimal. While there may be few
environmental features in the block, HCA suggest the section could be expanded to be more
robust, for example to include discussion regarding tree preservation plans, measures for
Monarchs, etc.

Hydroiogy and Hydraulics Assessments
2. Lack of Model Calibration, Validation or Parameter Sensitivity Analysis

Given the significant revisions to the original MIKE 11 modeling (and the considerable changes
in peak flow rates), HCA staff suggest that some form of model calibration or validation is
warranted. Due to the lack of available flow observations in Watercourse 9, this review is
expected to focus on a fulsome comparison of peak flow rates under existing conditions and
future uncontrolied conditions (at all key comparison locations) to peak flow rates determined
by previous approved modeling studies (SCUBE SWS 2013, FDRP, etc.). Also, a sensitivity
analysis of key model parameters is suggested, to further validate the revised modeling
results. :




3. Corrected Errors from the Original SCUBE SWS 2013 MIKE 11 Modeling

The existing condition and future uncontrolied condition peak flows in Table 5-4 are
considerably larger than those determined in the SCUBE SWS 2013 study, at available
comparison locations (Nodes 12, 13 and 14). It is suggested that the report further detail the
errors that were found and corrected in the original SCUBE SWS 2013 MIKE 11 modeling, as
this information forms another aspect of the validation of the revised peak flows.

4. Recommend the Use of Design Storm Assessments, given Statistical Issues with the
Frequency Flow Analysis

Given the Frequency Flow Analysis concerns, it is suggested that further consideration be
given to the use of a design storm / single event modeling approach for all required
assessments (SWM pond design, impacts of Proposed Conditions with SWM Controls on
downstream Existing Condition peak flow rates, revised Future Uncontrolled Conditions).
Further review / discussion of the adopted design storm details and validation / sensitivity
analysis of the design event modeling would be necessary.

5. Comparison of Peak Fiows under Proposed Conditions with SWM Controls to Existing
Conditions for Four Storm Events

- It was HCA staff's understanding, based on previous discussions, that the assessment was to
include a comparison of peak flows for Proposed Conditions with SWM Controls to Existing -
Conditions for four discrete storm events, in addition to the comparison of peak flows
determined by Flood Frequency Analysis of the continuous modeling results. The completion
of this assessment would become more important in the absence of the assessments
requested under item #4 above.

6. Peak Flow Comparison Locations Downstream of the Site for the Various Pond Rating
Curve Scenarios

Given HCA's focus on ensuring'that downstream flow regimes are maintained, it is
recommended that peak flows for Proposed Conditions with SWM Controls be compared to
Existing Conditions, at Nodes 7 — 14 for each of the various pond rating curve scenarios.

Furthermore, it is recommended that Table 5-18 also compare peak flows for Proposed
“Conditions with SWM Controls (Preferred Pond Rating Curve Scenario) to Existing Conditions,
at Nodes 7 — 14, .




7. Channel Capacity in the Venetian Meats Channel

It is HCA staff's understanding that the Venetian Meats constructed channel has a flow
capacity of 5.3 m%s for the reach between Node 7 and 8, and a flow capacity of 8.1 m¥s for
the reach between Node 8 and 10. It is suggested that this be confirmed, and be considered
within the pond design as necessary.

8. Comparison of Peak Flows under Proposed Conditions with SWM Controls to Existing
Culvert & Channel Capacities

It is recommended that a table be included comparing the peak flow rates under Proposed
Conditions with SWM Controls to the existing flow capacities of culverts and channel sections
downstream of the site.

9. Comparison of Peak Flows under Future Uncontrolled Conditions to Existing Culvert &
Channel Capacities '

As an update to the same evaluation from the SCUBE 2013 study, it is recommended that
there be a comparison of peak flow rates under Future Uncontrolled Conditions (Regional and
100 year event) to the existing flow capacities of culverts and channel sections at the QEW
and CNR crossings downstream of the site.

10.Reduced Peak Flow Rates between Node 1 and Node 5 under Existing Conditions

Based on Table 3-2, there is a reduction in existing condition peak flow rates between Node 1
and Node 4 or 5 for the various return period events. Given the increase in drainage area, it
was expected that the peak flow rates would have increased between Node1 and Node 5. It is
suggested that the modeling / Flood Frequency Analysis be reviewed for possible errors. If no
errors are evident, it is suggested that the report discuss the rationale for these findings.

11.Lack of Change in 100 year Storm Event Peak Flow Rate between Node 5 and Node 8
under Existing Conditions

Based on Table 3-2, there is no change in existing condition peak flow rates between Node 5
and Node 8 for the 100 year storm event. However, there are 35 to 20 % increases in peak
flow rates between these two Nodes for the 2 to 50 year storm events, respectively. it was
expected that the 100 year storm event peak flow rates would have increased between Node 5
and Node 8. It is suggested that the modeling / Flood Frequency Analysis be reviewed for
possible errors. If no errors are evident, it is suggested that the report discuss the rationale for
these findings.




12.Reduced Peak Flow Rates between Node 13 and Node 14 under Existing Conditions

Based on the existing condition peak flows in Table 3-2, there is a reduction in peak flow rates
between Node 13 and Node 14 for the various return period events up to 50. Given the
increase in drainage area, it was expected that the peak flow rates would have increased
between Node 1 and Node 5. It is suggested that the modeling / Flood Frequency Analysis be .
reviewed for possible errors. If no errors are evident, it is suggested that the report discuss the
rationale for these findings.

13. Drainage of Catchments 200 & 201A

Text on Page 24 states “A total of approximately 123.4 ha has been determined to drain to the
culvert crossing Barton Street on the west side of Lewis Road (Flow Node 5 with
characteristics shown in Table 3-1)". However, it is HCA staff's understanding that Catchments
200 and 201A also drain to the upstream side of this culvert via an existing 900 mm diameter

- storm sewer.

Based on the constiltant’s review and site observations, it would be appreciated if it could be
cohfirmed whether the 900 mm diameter storm sewer draining Catchments 200 and 201A
ends at the upstream side of the culvert crossing Barton Street on the west side of Lewis Road
(Culvert ID 3}, or if the S00 mm diameter storm sewer ends at the downstream side Culvert ID
3. e

14.External Conveyance Sewer System

Text on Page 27 states “As such, the Regulatory storm event, or 100-year storm, is to be
conveyed through an external conveyance storm sewer. For this reason, there will no longer
be a floodplain issue for the site. The storm sewer has been sized to accommodate an external
peak flow of 1.88 m?¥s from the lands west of Lewis Road and south of Highway 8 based on
calculations provided in the storm sewer design sheet included in Appendix G”.

Based on the existing condition peak flows in Table 3-2, the 100-year peak flow rate at Node 1
(which represents this drainage area (DA 300)) is 2.40 m?¥s. It is suggested that the hydrologic
modeling and storm sewer flow estimates be reviewed to ensure that consistency has been
maintained. However, it is acknowledged that the full flow capacity at the upstream end of the
External Conveyance Sewer System is a minimum of 2.75 m3/s.

15. Statistical Distribution Selection — Appendix F

HCA staff were not completely clear what the orange dots shown on Figure 1 - 4 of Appendix F
represent. Clarification would be apprec;ated




16. Proposed Condition with SWM Control Peak Flows for Node 1

In Table 5-4, for Node 1 the peak flows for Proposed Conditions with SWM Control are the

same as that for Future Uncontrolled Conditions. This is expected to be a clerical error, as the
Node 1 peak flows for Proposed Conditions with SWM Control are expected to be the same as
those under existing conditions, given this drainage area is upstream of the proposed Block 3.

17 .Final Hydrology and Hydraulics Modeling Files to be Provided

Please provide a final copy of all modelling files, including output files, for future reference.

SWM Pond Design
18. Summary of Tasks for Detailed Design

Throughout the report, text identifies SWM pond design and assessment aspects to be
addressed during subsequent stages of development planning. It is recommended that these
items be summarized in a separate section for clarity. Also, is would be appreciated if the
summary addressed all recommended actions and design criteria as per the Terms of .
Reference for Fruitland — Winona Block Servicing Strategy (Nov 2013).

19. SWM Pond Volume Requirements

It is suggested that pond volume requirements be based on design event modeling of the
proposed conditions, rather than using SCUBE 2013 flow — volume relationships, which may
not be accurate given the revised drainage patterns and imperviousness.

20.Proposed Development Areas Not Serviced by the Two Proposed SWM Ponds

It is suggested that the report text more clearly highlight the areas that will not be serviced by
the two proposed SWM Ponds, as well as the fact that for these areas on-site storm water
management will need to be evaluated and accounted for during subsequent development
“planning stages.

21.Table 5-5 Pond 9-2 (West) Release Rates

It was HCA staff expectation that the 2-year and 100-year release rates shown in Table 5-5 for
Pond 9-2 (West) would be similar to the peak flows for Proposed Conditions with SWM Control
for Node 4 shown in Table 5-4, however the peak flows are considerably different. It is
suggested that the report be reviewed and discussion text be included to clarify this matter.




22.Required Storage Volumes for Pond 2 (West) in Table 5-14

The required storage volumes were expected to be consistent with Scenario 2 Table 5-8
values. It is suggested that the report be reviewed and discussion text be included to clarify
this matter.

23.What Does Pre-development Flows Represent in Tables 5-7 to 5-9

HCA staff were unclear what drainage area and location the Pre-development Flows in these
tables represented. Clarification would be appreciated.

Additional Comments

24 Proposed % Imperviousness Values

[t would be appreciated if the report could confirm that the proposed values are consistent with
the Fruitland Winona Secondary Plan and SCUBE SWS 2013,

25.Recommended Runoff Coefficients by Land Use

It would be appreciated if the report could confirm that the proposed values are consistent with
the Fruitland Winona Secondary Plan and SCUBE SWS 2013.

26. Available Topography Data Used in the Study

Please include in Section 3.1 (Existing Topography) the details of the topographic data used
for this study, including source, date created, contour interval, etc.

27.Recommendations for Future Study

- The report contains a number of recommendations for additional study, assessment and
design work at subsequent stages of development planning (e.g. SWM design, water balance,
infiltration and LID, etc.). Additional recommendations have been provided in the comments
above. It is recommended that these items be summarized in a separate section in the final
report to ensure all recommendations and future work requirements are adequately captured.




Thank you for the opportunity to review and comment on the draft report. HCA staff are -
available to meet to discuss these comments in maore detail if that would be helpful.

Kind regards,

Mike Stone MCIP, RPP
Manager, Watershed Planning Services
MS/JB




BY EMAIL
February 12, 2020

Margaret Fazio, Senior Project Manager

Infrastructure Planning

Growth Management, Planning & Economic Development Department
City of Hamilton

71 Main St. West, 61" Floor

Hamilton, ON L8R 4Y5

Dear Ms. Fazio,

Re: Block Servicing Strategy, Fruitland-Winona Secondary Plan Area, Block 3,
Third Submission, January 2020

Thank you for providing the Hamilton Conservation Authority (HCA) with the Block Servicing
Strategy, Fruitland Winona Secondary Plan, Block 3 (Urbantech West, Third Submission,
January 2020). HCA staff have reviewed the report and offer the following comments for
consideration.

Summary and Significant Outstanding Issues

While the third submission report has addressed some of HCA’s September 30, 2019 natural
heritage and engineering review comments, as well as subsequent follow-up engineering
comments (email dated November 4, 2019), a number of comments/requested assessments
have not been completed. The outstanding items are described below, with the more
significant issues summarized here for quick reference.

The requested evaluation to confirm negligible potential erosion impacts resulting from the
significantly increased downstream peak flow rates, under the proposed development which
includes the bypass of upstream external flows, does not seem to have been completed.

The proposed upgrades to culvert crossings at Barton, Lewis and Highway 8 have not been
detailed and may reduce flow attenuation and possibly increase flows, water levels and
velocities downstream of the crossings. Depending on the proposed upgrades, a downstream
impact assessment may be required.

Staff note the existing condition peak flow rates have changed considerably at some key
locations, when compared to the first submission results. Given the lack of changes to the
existing conditions assessment this was not expected, and staff suggest further comment
regarding the changes should be included in the report.

P.O. Box 81067, 838 Mineral Springs Road, Ancaster, ON L9G 4X1 * Phone: (905) 525-2181 or 905-648-4427 Fax: (905) 648-4622
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In addition, HCA staff request that future uncontrolled peak flow results be provided in the main
report, as the information is not easily abstracted from the provided Appendices. It is HCA
staff’s intention to compare the peak flow results to our ongoing Flood Plain Mapping Update
study, and will provide further comment once this review is completed. Once this review has
been completed, HCA staff may request additional justifications / reviews to address any
outstanding accuracy and confidence concerns.

Environmental Impact Assessment
1. Natural Heritage Features and Watercourses

HCA provided natural heritage related comments dated September 30, 2019 regarding the
second submission report. In reviewing the third submission staff note that ARCADIS has not
provided a direct response to these comments. While Urbantech’s comment response table
included in Appendix M indicates HCA'’s natural heritage requested revisions have been
included in the EIS and main body of the revised report, in reviewing the third submission staff
note this generally does not appear to be the case as it relates to HCA’s species at risk,
significant wildlife habitat and fisheries comments.

HCA notes not all of the EIS’s recommended mitigation measures are noted in the main report.
It may be helpful for the report to refer to the EIS for the complete list of recommended
mitigation measures.

In Section 3, Existing Conditions, it is noted that discussions between the City of Hamilton
(City) and HCA resulted in the determination that regulated watercourse features 1, 2, 3 and 4
did not require protection and could be enclosed. With respect to feature 1 (Watercourse 9), it
is indicated enclosure was allowed given downstream infrastructure constraints. In Section 3.6,
it is further noted enclosure was allowed given City concerns related to flooding and safety. In
addition to this, the City’s preference for an enclosed system was also related to concerns over
consistency with the Secondary Plan, parkland requirements and useable recreational space,
as well as anticipated long-term maintenance costs associated with an open watercourse
feature. HCA continues to suggest that these additional considerations raised by the City and
its preference for an enclosed system should be identified in the report.

Hydrology and Hydraulics Assessments
2. Lack of Model Calibration, Validation or Parameter Sensitivity Analysis
The intended sensitivity analysis has not been provided. HCA staff had expected a review of

changes in peak flow rates resulting from changes in the values selected for key parameters
(within justified ranges). It was staff expectation that this review would help address concerns



regarding the accuracy and confidence in the peak flow rates modelled by the Block Servicing
Study. HCA suggests this analysis should be completed as part of the final report.

As per HCA email correspondence dated November 4, 2019, staff note the third submission
BSS designs and assessments have been based on the continuous modeling (as per the First
Submission).

HCA staff have compared the third submission existing conditions peak flow results to our
ongoing Flood Plain Mapping Update study. The unit peak flow rates are similar between the
two studies at the CNR crossing and at Lake Ontario. However, it should be noted that the
BSS unit peak flow rates are considerably higher at the Highway 8 crossing.

Also, it was noted that the third submission existing condition peak flow rates have changed
considerably at some key nodes, when compared to the first submission results. Given the
lack of changes to the existing conditions assessment, this was not expected. Please provide
an explanation for the revised peak flow rates.

It was further noted that the main report tables and tables within the figures were inconsistent
with regards to peak flow rates. It appears that the figures are still based on second
submission results.

In addition, HCA staff request that future uncontrolled peak flow results be provided in the main
report, as the information is not easily abstracted from the information provided. It is HCA
staff’s intention to compare the peak flow results to our ongoing Flood Plain Mapping Update
study, and will provide further comment once this review is completed. Once this review has
been completed, HCA staff may request additional justifications / reviews to address any
outstanding accuracy and confidence concerns.

3. Corrected Errors from the Original SCUBE SWS 2013 MIKE 11 Modeling

The DHI memo dated June 12, 2018 has now been included in the report Appendices. This
memo identifies significant differences in peak flows when the original SCUBE Subwatershed
Study 2013 MIKE 11 model (using 2007 version of MIKE 11) was re-run using the 2017
version of MIKE 11. Although it is acknowledged that the 2017 re-run produced lower peak
flows, the magnitude of differences and lack of understanding of reasons for the differences
increases HCA staff’'s concern regarding the accuracy and confidence in the peak flow rates
modelled by the Block Servicing Study. While this continues to be a concern, no action is
required at this time.



4. Recommend the Use of Design Storm Assessments, given Statistical Issues with the
Frequency Flow Analysis

As per HCA email correspondence dated November 4, 2019, the third submission BSS
designs and assessments have been based on the continuous modeling (as per the first
submission).

As per HCA email correspondence dated November 4, 2019, an assessment was to be
completed confirming that the resultant peak flow rates, under the scenario of proposed
development with SWM and Catchment 300 flows bypassing the site, will not result in any
adverse flooding or erosion impacts on downstream channel sections or culverts (Nodes 5 —
14). The third submission includes a comparison of peak flows at key culverts, as well as
within the Venetian Meats channel.

It does not appear that an evaluation has been completed to confirm negligible potential
erosion impacts resulting from the significantly increased downstream peak flow rates under
the proposed development. HCA suggests this assessment should be completed.

Furthermore, it had been expected that all channel sections downstream of the proposed
development would be reviewed to confirm that the increased peak flow rates are expected to
have no flooding impacts. It appears that only the Venetian Meat channel section was
assessed in this regard.

In addition, a similar comparison has not yet been provided for the future uncontrolled
conditions scenario.

The proposed upgrades to culvert crossings at Barton, Lewis and Highway 8 have not been
detailed and may reduce flow attenuation and possibly increase flows, water levels and
velocities downstream of the crossings. Depending on the proposed upgrades, a downstream
impact assessment may be required.

5. Comparison of Peak Flows under Proposed Conditions with SWM Controls to Existing
Culvert & Channel Capacities

As discussed in above, the third submission provides some, but not a full comparison of peak
flow rates under Proposed Conditions with SWM Controls to the existing flow capacities of
culverts and channel sections downstream of the site.



6. Comparison of Peak Flows under Future Uncontrolled Conditions to Existing Culvert &
Channel Capacities

As an update to the same evaluation from the SCUBE 2013 study, HCA had recommended
that there be a comparison of peak flow rates under Future Uncontrolled Conditions (Regional
and 100 year event) to the existing flow capacities of culverts and channel sections at the
QEW and CNR crossings downstream of the site. As discussed in above, the third submission
has not provided this comparison.

Thank you for the opportunity to review and comment on the third submission report. HCA staff
are available to meet to discuss these comments in more detail if that would be helpful towards
addressing key outstanding issues and ensuring timelines are met for completion of the study.

Kind regards,

Mike Stone MCIP, RPP
Manager, Watershed Planning Services
MS/JB



City of Hamilton Comments to Final Draft Report - Block 3 Servicing Strategy - Urbantech

January 16-
Feb 14, 2020
Comment
period).

Staff's Area

Commen| of work -
Comment Report _ .
No. Reference Comment Details tor's Depa.rt.ment,
Name Division,
Area
SMW - Engineering Comments
1 The final Block Servicing Strategy Report (BSS) should be signed and stamped by a Qualified Professional Engineer.
MIKE 11 The current BSS SWM strategy is based on continuous modelling using MIKE 11. However, the report included the flow results for design storm event
2 Hydrologic simulation from the 2nd BSS submission in several sections, which are outdated. Please ensure that during final submission, the relevant report sections,
Analysis appendices and engineering drawings are including the flow assessment results based on the latest DHI memo (Jan 15, 2020). Some examples of
inconsistencies are: Table 5-9, SWM pond target scenario tables for ponds 2 and 3 in Appendix H, Drawings SWM-5 and SWM-6.
3 LIDs Previous comment 18: table 5-15 should revise the topsoil depth to a minimum 200mm and include the option of rear yard swales with 150mm perforated
pipe with granular materials.
4 Table 5.12-
Section 5.7 Please verify the unitary volume calculations for Pond 3. The storage volumes should be "m3/imp-ha" to be consistent with that of Pond-2.
Hydro-G Report a) The Hydrogeological Investigation Report (Landtek, July, 2019) included sections for water taking evaluation and impact assessment, monitoring and
5 (Appendix B) mitigation plans during construction. Please clarify why these sections are removed from the Jan, 2020 report.
b) The water balance assessment results in Appendix | are not consistent with report section 3.2 and the July, 2019 report. Please verify.
a) Please note that as per City standards sanitary sewers should be maximum 75% full. The proposed sewer from MH15A-W to MH12A-W should be
upsized, which is shown to be 81% full. This sewer leg has an intermediate manhole, MH 24A-W, which should be added in the design sheet.
b) In sanitary-west option 2 design sheet, please verify the population densities for West condo, EX5, EX6, EX7, EX8; and ensure consistency with sanitary
Sanitary Sewer [drainage area plans.
6 Design Sheet |c) In sanitary sewer design sheets for the west area, the flows from MH 24A-W to MH12A-W and MH 24A-W(1) to MH12A-W are not added downstream.
(Appendix 1) [Please revise.
d) Please clarify the outlet of catchment 16 (1.42 ha) in the sanitary drainage area plans. Is it going to Street D or Street E?
e) For option 2, the existing McNeilly Road sanitary sewer north of Barton Street is shown to be 97% full. Please note that during detailed design stage (for
higher population densities) , sewer upgrade may trigger based on flow monitoring of the existing sewer along McNeilly Road.
Previous comment 4g : based on section A-A, it appears that partial drainage from existing lots fronting McNeilly Road currently goes through the Block 3 Project
7 DWG GR-1 lands and the proposed fill will block this drainage. During detailed design, a temporary/interim ditch inlet should be considered to pick up the external Manager,
drainage from the existing lots. Infrastructure
a) During detailed design, please ensure that additional manholes are provided at locations, where currently two pipes are shown leaving from the same Planning,
manhole at different directions, therefore the conveyance systems should be separated to avoid any interaction. Growth
b) DWGs SAN-1 and SAN-1A: the proposed sanitary sewer from MH 25A-W to MH 7A-W is going through private lands. Please note that a suitable block Zakia Management
should be dedicated to the City for this proposed sewer. The land owner should acknowledge in writing, about the proposed sanitary sewer through his Sultana Division,

DWGs SAN-1 to

lands.

Planning &




G -

8 SAN-4, SAN- 1A |c) DWGs SAN-1 and SAN 1-A: please verify the top and inverts at MH 33 A-W and MH 31A-W. During detailed design, please ensure that minimum 2.75m rErécr)nomic
to SAN-4A cover is provided for all sanitary sewers as per City standards. Development,
City of Hamilton
d) A note should be added in the drainage plans for the external drainage from HWY-8 to EX.MH 10 (20.45 ha in sanitary sewer design sheet).
e) Please show the north limit of catchment 1, immediately south-east of Barton Street and Lewis Road.
f) Previous comment 20g : catchment 3 should divided to separate areas north and south of Barton Street.
9 DWG STM-1 Previous comment 11h : please clarify the park servicing strategy. We understand that the minor flows will be captured by the proposed park stub
connection to Street D storm sewer. Please clarify whether major flows will be conveyed overland to public streets.
Please provide MIKE 11 flow results for catchment 300 and 200, the 2nd submission BSS included the 100-year hydrographs showing the 100-year peak
flows for these catchments, which is removed from this submission. Based on the continuous simulation results (BSS, Jan 2020), 100-year peak flows for
DWG-STM3 catchments 300 and 200 are 2.648 m’/s and 1.474 m*/s respectively. Based on single event modeling (BSS 2nd submission), 100-year peak flows for
10 (External Bypass catchments 300 and 200 were 4.017 m®/s and 1.5 m*/s respectively. While for both modelling scenarios, catchment 200 flows are in good agreement,
Pipe) catchment 300 flows are significantly different. Based on the reduced flows for catchment 300, the sewer size from MH 7C to MH6C is reduced to 1350mm
in the storm sewer design sheet; however the drainage area plans are still showing a 1500mm sewer. The external bypass sewer design should be kept
same as the BSS 2nd submission scenario 2a, therefore sewer from MH7C to MH6C should be kept as 1500mm. Please revise the storm sewer design sheet
accordingly.
Previous comments 6¢,10b,11f: please verify the drainage area of catchments EXT 4.1 and EXT 4.2, there appears to be typo. The BSS should include
discussions about the SWM/drainage strategy for the external areas north-east of Barton Street and McNeilly Road. Drainage to the venetian meat channel,
11 DWG STM-4  |Arvin Avenue storm sewer and existing watercourse should be documented. A note should be added that the option of extending the existing 1950mm
storm sewer from McNeilly Road to Arvin Avenue may be considered during detailed design stage, which may allow EXT 4.1 lands to drain to Arvin Avenue
storm sewer.
a) During detailed design, major overland flow route for both ponds should be directed to the wet cell. If 100-year flows are captured in storm sewers, a
split manhole may be required to divert the major flows to the wet cell, or the forebay may be upsized considering the additional flows.
12 DWGs SWM-1 to |b) DWG SWM-1(Previous comment 14.2b ): the drawings are still showing pond 2 access road from Barton Street. During detailed design stage access road
SWM-4 should be provided from internal streets as noted in the response letter.
c) DWG SWM-2 (Previous comment 4i ): during detailed design stage, the proposed berm design at Barton Street should be confirmed.
d) DWG SWM-3: the drawings are not showing any connection of internal streets to Pond 3 access Road. During detailed design, access should be provided
from internal streets, not Lewis Road.
13 DWG SWM-7 |Please verify the drainage area of catchment 101A, which is 1.98 ha in other drawings.
Natural Heritage
Appendix C- Previous comment (Sept. 12, 2019) 2 a) i) has not been addressed. On page 2 it is stated "Schedule B of the UHOP shows the Hamilton Natural Heritage
14 Section 1.1.2 System which does not identify Core Areas on and adjacent to the site". As identified in previous comments, there are features within the Natural Heritage
(page2) System that have not been mapped. These features incude habitat for Species at Risk (SAR) and Significant Wildlife Habitat (SWH). The statement needs to
be revised to include this caveat.
Appendix C- . . . . I . . .
15 Section 1.1.4 Previous comment (Sept. 12, 2019) 2 a) ii) has not been addressed. On page 3, the discussion within Section 1.1.4 (Fruitland Winona Secondary Plan) Natural
focuses on the Stoney Creek Urban Boundary Expansion Subwatershed Study and not on policies of the Secondary Plan (policies 7.4.2.5-natural heritage Heritage
(page 3) principles; 7.4.11-Natural Heritage System general policies and 7.4.14-Block Servicing Strategy). This section is to be revised to include these policies. Planner:
Appendix C- Development
16 Section 3.4 (page|On page 15, Section 3.4 has been labelled as "Species at Risk Screening". While this label describes the first three paragraphs, section 3.4.1 describes ‘ Planning,
15) Significant Wildlife Habitat. Significant Wildlife Habitat should be its own section. Melissa Heritage and
Appendix C- [Previous comment (Sept. 12, 2019) 2 e) iv) has not been addressed: On page 22 it has been stated that "Monarch depends on milkweed for its life cycle, Kiddie Design
17 Section 5 (page |however milkweed is common and plentiful in the Stoney Creek area". It is important to note that additional habitat within the vicinity does not recognize Planning ;nd
22) the potential habitat that will be lost as a result of development within this area. Economic




Appendix C-

18 Section 6 (page |Previous comment (Sept. 12, 2019) 2 d): As a measure to mitigate the impacts on the locally rare Carolina Wren, it has been identified that nest boxes
24) could be provided within green spaces. It is important to note that this may be difficult to implement as part of development of this area.
Appendix C-
19 Appendix D:  |Previous comment (Sept. 12, 2019) 2 e) ii): The locations of Eastern Meadowlark/Bobolink surveys have been provided on Figure D-1. The stations have
Breeding Birds [been labelled in red and are very difficult to read. This figure needs to be revised to clearly identify the station numbers.
Appendix C- Previous comment (Sept. 12, 2019) 2 e) iii) has not been addressed: Within the breeding bird table provided within Appendix D, Barn Swallow, a
20 Appendix D: "threatened" species has been identified as possibly breeding within the study area. There is concern with this evaluation. Within the text of Appendix C, it

Breeding Birds

has been noted that Barn Swallow was only found foraging within the area and that no breeding habitat was available for this species (page 22). This table
needs to be revised to reflect this information.

Public Consu

[tation /Administrative

Appendix N - 1,

21 Public
Stakeholder List [Remove staff names' rows, down to Councillors. Remove last 2 columns for the entire list - not needed and some of these are internal - City directions.

Replace staff names with my name - Margaret Fazio - Liaison to City staff/Project Team and internal communications.

22 Appendix N - 2 [Change title from "Notice of Public Comment" to "Notice of 30 day Public Review"
Leave the notice but need to add your PIC panels - preferably in colour here. Feb 23, 2016 Returned letters/Landowner Inquiries - this list shows peoples
names and addresses, and if you wish to follow City's privacy protection best practices, we suggest removing this list. You may wish to just mention in

23 Appendix N-4 [numbers, in the main body of the report, how many people registered letters were sent to, include your mailing list map/refer to the study map, how many
were returned and how many provided comments. This is the kind of information Coucil would be interested in. By the Way, Council Members are treated
as the rest of the public.
Out of order with N-3 in hard copy - please check the e copy as well. Title says PIC but there are no panels, but where the N-3 says there are letters, there

24 Appendix N - 3 |are maps in that section?...May just be out of order. If providing the sign in sheet, please either provide a blank (which we don't have, | know), or black out
attendee names & contact information to protect their privacy.

Executive Provide long form of EIS. Also, discussions with transportation staff indicated - as per concept map, that further intersection control measures are to be

25 Summary determined at Application submission/Detailed Design stage. Therefore, we woudd like to suggest to reword to the following: " If changes are made to the
road network the City has the right to ask for Traffic Impact Studies, if found to be required. As development proceeds, the determination of intersection
controls (stop-control or mini-roundabout), within each development area will be required."

26 Introduction,

fourth paragraph
Suggest changing last sentence to" This study pertains to the Block 3 area within the Secondary Plan.
Introduction -
27 Overall
Comment Please use an accronym for Block 3 SS consistently. Currently there are BSS, Block 3, Block 3 SS in use. Suggest sticking to just one for clarity.
28 Purpose NHS - introduce the long form before using the accronym
Official Public i . . . L .
29 Comment Please reword the first sentence - it is repetitive. Please reword the tense of this section into past tense, rather than future. Thiurd sentence please

change to: "The hard copy of the study report was made available at City Hall - Clerk's Dest, and 6th Floor - front counter..."

M.Fazio

M. Fazio &
Mohan
Philip

Development,
City of Hamilton

Growth
Management
Division,
Infrastructure
Planning.

Growth
Management &
Transportation
Planning




Second Paragraph - last sentence - suggest removing. Not sure it's needed? When you are describing Phases does Phase 3 mean this current study? Sorry -
not clear. Perhaps it should be stated earlier in this Section 1.7, that SCUBE Subwatershed Studies followed a Municipal Class Environmental Assessment

SCUBE process, which fulfilled the requirements of Phases 1 & 2, - at teh bottom of the second paragraph? It would provide more process clarity. You refer to
30 Subwatershed [Phase 3 for this study (third paragraph - page 10), but we are not technically carrying out Phase 3 EA process, so would suggest refraining from using
Study thatPhase 3 reference here. Just state that ...."this BSS provides an implementation strategy for the Block 3 area".... Last paragraph - top line mentions
"SWMF" - please provide long form. - | don't know what it is? Could you please use Pond 2 & 3 naming consistently, and always mention "East" and "West"
when referring to POnds by number. Also, please add a statement which talks about SCUBE Subwatershed Study East establishing the numbering system
for the Ponds. Just so nobody is wondering what happened to Pond 1.
Section 4.2 . . . . , I .
31 Roadworks; pg Please place the. first se’Fence of the first pe?ragraph beIon the. first paragrap_ah - under the bullers. Otherwm.e th.e se.ntence doesn't fe_el Ilkg it's pertaining to
29 roadworks, but is speaking to general grading for the entire site...we know it's dependent on roads, so moving it will make that relationship clearer.
Second Paragraph - it is likely that cycling will also be included on the east-west collector, so the bottom sentence should also include a statement
PTease reword the bottom paragraph to mdicate that Barton and Fiity Road Phases 3 & 4 Municipal Class EA (EA], as well as Highway 8 Phases 3 & 4 EA are
ongoing at the time of writing of this report. McNeilly and Lewis were not identified in SCUBE TMP (sub-set of the Secondary PLan), to trigger a need for
further study. All roads which are rural will become urbanized within BLock 3 SS. Until Barton and Highway 8 EA are completed the ROW width is
32 Roadworks determined by the Secondary Plan policies. Barton Road is classified as a major arterial roadway, currently identified in the Secondary Plan to require
continued 40.576m ROW, which is 36.576 m from centre line, with additional off set of 4m to the south. Highway 8 is an arterial roadway with the ROW of 36.576m,
however. The ongoing EAs may amend these ROW widths. McNeilly and Lewis Roads will remain classified as collector roads, with ROW width 26.213m.
Please note that local road ROW is not 20m exactly but 20.117m.
4.3 STORM . . . .
33 Second Paragraph - fourth sentence suggest rewording to "The ponds are not intended to accommodate additional drainage.....controls need to ensure that
DRAINAGE, pg 30 L
downstream exceedances don’t occu". Currently the sentence feels disjointed and hard to follow.
4.3.2 External . . . . . .
. Bottom of second paragraph..."...Mike 11 model results are greater than those determined using the rational method"...suggest putting "rational method"
34 Storm Drainage |. . s . . . - . L
. in quotation marks, because to a non-specialist this sounds like Mike 11 is irrational, therefore shouldn't be used?:) ALso, suggest putting in brackets after
Requirements . . .
"rational method" (standard calculation used to determine flows).
5.3 SWM Targets
35 & Design Criteria,
pg. 34 Replace MOE, with MECP, in this section and throughout the document.
5.7.1 Extended
36 Detention Please remove the reference to Meander Belt calculations, and the associated Appendix, except for Erosion analyses - downstream. Meander belt is no
Storage, pg 56 [longer applicable.
37 5.7.3 Sediment
Forebay pg. 58 |Please make references to SWM Ponds consistent with the rest of the Report...SWM West (Pond 2 ), SWM East (Pond 3).
5.9.1 LID BMPS
38 for
GROUNDWATER
RECHARGE Second Paragraph - second sentence. Please replace "will" with "were".
8 TRAFFIC/
39 TRANSPORTATIO
N Not sure if this needs to be repeated from Roadworks? If yes see pg. 30 comments provided above.
8.2 FUTURE
40 BACKGROUND
TRAFFIC First sentence - please add "at full build out scenario" in brackets after 2024 or add the number 2024 after the bottom sentence...so that whoever is
CONDITIONS |reading it can connect the dots.

M.Fazio

Growth
Management
Division,
Infrastructure
Planning.




41

8.3 FUTURE
TOTAL TRAFFIC
CONDITIONS pg.

82

Please remove the last sentence of the bottom paragraph. Barton street EA, at intersections with Lewis and McNeilly has identified a need for signalized
intersections. If we can just leave it out we're covered. Also, please see above for wording on intersection control - comments on Executive Summary.

42

43

44
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APPENDIX B: SITE PHOTOGRAPHS



UPDATED ENVIRONMENTAL IMPACT STATEMENT

PHOTO 1
Date: August 20, 2015

Direction: South

Description:

Agricultural land/Cultural
meadow, view from Barton
Street

PHOTO 2
Date: August 20, 2015

Direction: North

Description:
Cultural meadow, view from
Barton Street




UPDATED ENVIRONMENTAL IMPACT STATEMENT

PHOTO 3
Date: June 1, 2016

Direction: West

Description:
Meadow adjacent to school
on Lewis Road.

PHOTO 4
Date: June 5, 2017

Direction: South

Description:
Orchard adjacent to cultural
meadow.




UPDATED ENVIRONMENTAL IMPACT STATEMENT

PHOTO 5
Date: June 5, 2017

Direction: South

Description:
Agricultural field and
meadow.

PHOTO 6
Date: June 5, 2017

Direction: West

Description:
Cultural savannah adjacent
to Lewis Road.




APPENDIX C: VEGETATION INVENTORY



ENVIRONMENTAL IMPACT STATEMENT

Table C-1: Vascular Plant Species List

Manitoba Maple Acer negundo S5 N
Norway Maple Acer platanoides SNA |
Silver Maple Acer saccharinum S5 N
Sugar Maple Acer saccharum ssp. saccharum S5 N
Common Yarrow Achillea millefolium S5 |
Creeping Bentgrass Agrostis stolonifera SNA |
Garlic Mustard Alliaria petiolata SNA |
Common Ragweed Ambrosia artemisiifolia S5 N
Corn Chamomile Anthemis arvensis SNA |
Common Buckthorn Rhamnus cathartica SNA |
Common Burdock Arctium minus SNA |
Common Milkweed Asclepias syriaca S5 N
Garden Asparagus Asparagus officinalis SNA |
Common Wintercress Barbarea vulgaris SNA |
Lamb’s Quarters Chenopodium album SNA |
Chicory Cichorium intybus SNA |
Canada Thistle Cirsium canadensis SNA |
Bull Thistle Cirsium vulgare SNA |
Field Bindweed Convolvulus arvensis SNA |
Grey Dogwood Cornus racemosa S5 N
Red-osier Dogwood Cornus stolonifera S5 N
Common Hawthorn Crataegus monogyna N/A N/A
Orchard Grass Dactylis glomerata SNA |
Queen Ann’s Lace Daucus carota SNA |
Deptford Pink Dianthus armeria SNA |
Teasel Dipsacus fullonum SNA |
Field Horsetalil Equisetum arvense S5 N
Philadelpia Fleabane Erigeron philadelphicus S5 N
Meadow Fescue Festuca pratensis SNA |
White Ash Fraxinus americana S4 N
Honey-Locust Gleditsia triacanthos SNA |
Soybean Glycine max SNA |
Dame’s Rocket Hesperis matronalis SNA |
Yellow Hawkweed Hieracium caespitosum SNA |
Foxtail Barley Hordeum jubatum S5 N
St. John’s Wort Hypericum perforatum SNA |
Spotted Jewelweed Impatiens capensis S5 N
Prickly Lettuce Lactuca serriola SNA |
Sweet Pea Lathyrus odoratus SNA |
Butter-and-Eggs Linaria vulgaris SNA |
Oxeye Daisy Leucanthemum vulgare SNA |
Tartarian Honeysuckle Lonicera tatarica SNA |
Common Apple Malus pumila SNA |
Black Medick Medicago lupulina SNA |
Alfalfa Medicago sativa SNA |

arcadis.com
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ENVIRONMENTAL IMPACT STATEMENT

Sweet White Clover Melilotus albus SNA |
White Mulberry Morus alba SNA |
Virginia Creeper Parthenocissus quinquefolia S47? N
Reed Canary Grass Phalaris arundinacea S5 N
Timothy Phleum pratense SNA |
Common Reed Phragmites australis SNA |
Scots Pine Pinus sylvestris SNA |
English Plantain Plantago lanceolata SNA |
Common Plantain Plantago major S5 N
Annual Bluegrass Poa annua SNA |
Kentucky Bluegrass Poa pratensis S5 |
Grass spp. Poa spp. N/A N/A
Sulphur Cinquefoil Potentilla recta SNA |
Peach sp. Prunus persica N/A |
Cherry sp. Prunus sp. N/A |
Pear sp. Pyrus sp. N/A |
White Oak Quercus alba S5 N
Bur Oak Quercus macrocarpa S5 N
Red Oak Quercus rubra S5 N
Tall Buttercup Ranunculus acris SNA |
Buckthorn Rhamnus cathartica SNA |
Rhubarb Rheum rhabarbarum SNA NL
Poison vy Rhus radicans S5 N
Staghorn Sumac Rhus typhina S5 N
Black Locust Robinia pseudoacacia SNA |
Briar Rose Rosa eglanteria SNA |
Black Raspberry Rubus occidentalis S5 N
Curled Dock Rumex crispus SNA |
Black Willow Salix nigra S47? N
Willow Salix spp. N/A N/A
Wild Mustard Sinapsis arvensis SNA |
Bittersweet Nightshade |Solanum dulcamara SNA |
Canada Goldenrod Solidago canadensis S5 N
Perennial Sow-thistle Sonchus arvensis SNA |
New England Aster Symphyotrichum novae-angliae S5 N
Common Lilac Syringa vulgaris SNA |
Common Tansy Tanacetum vulgare SNA |
Common Dandelion Taraxacum officinale SNA |
Field Pennycress Thlaspi arvense SNA |
American Basswood Tilia americana S5 N
Goat’s Beard Tragopogon dubius SNA |
Red Clover Trifolium pratense SNA |
White Clover Trifolium repens SNA |
Broad-leaved Cattail Typha latifolia S5 N
Stinging Nettle Urtica dioica SNA |
Cow Vetch Vicia gracca SNA |
Riverbank Grape Vitis riparia S5 N

arcadis.com
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ENVIRONMENTAL IMPACT STATEMENT

Common Name Scientific Name S Rank COSEWIC ESA SARA C'ty af
Hamilton*
Grape sp. Vitis sp. N/A N/A
Legend:

* HCA (2014) Hamilton Natural Areas Inventory Project, 3 Edition. Species Checklist Document. Hamilton Conservation Authority
I: Introduced (non native)

N; Native

NA: Not applicable

NL: Not listed

U: Uncommon

S4: Apparently secure

S5: Secure

SNA: Conservation status not applicable

ESA: Endangered Species Act

arcadis.com
100305-0003 C-3



APPENDIX D: BREEDING BIRD SURVEYS



ENVIRONMENTAL IMPACT STATEMENT

Table D-1: Breeding Birds

Canada Goose Branta canadensis I 2, 4,8 CUM1-1, AG S5B C POSS
Turkey Vulture Cathartes aura O/AG 2,3,10 CUM1-1, AG S5B uc POSS
Killdeer Charadrius vociferus O/AG 2,3, 11 CUM1-1 S5B/S5N A POSS
Rock Pigeon Columba livia u 281012 CuM1-1, U SNA A POSS
American Woodcock Scolopax minor AG/O/MW 3,6 CUM1-1, AG S4B C POSS
Ring-billed Gull Larus delawarensis | 1,12 CUM1-1 S5B/S4N A POSS
Barn Swallow Hirundo rustica AG/U 3,6 CUM1-1, AG S4B THR THR THR C
Tree Swallow Tachycineta bicolor oML 14,1516 | Vestof Lewis S4B POSS
2,4,10, 13, Urban
Mourning Dove Zenaida macroura ES/U 15, 16, 17, 18, S5 A POSS
19, 20
Northern Flicker Colaptes auratus AG/U/W 5,6, 14, 20 CUM1L_J1’ AG, S4B C POSS
Willow Flycatcher Empidonax trailli T 23,569, | COMIT, R, S5B c POSS
Eastern Kingbird Tyrannus O/AG/U 1,2,3,6,8, CUM1-1, AG S4B A POSS
Red-eyed Vireo Vireo olivaceus w/U 4.8, 113 17, CU'\AELUAG’ S5B C POSS
4,5,6,7,9, CUM1-1, U,
Blue Jay Cyanocitta cristata W/U 11,13, 17, 18, OR, AG S5 A POSS
19, 20, 21
1,6, 10, 12, CUM1-1, U,
American Crow Corvus brachyrhyncos AG/W/O 17, 18, 19, 20, OR, AG S5B C POSS
21
1,2,3,4,7,9, CUM1-1, U,
Black-capped Chickadee Poecile atricapillus MW 11, 12, 15, OR, AG, HR S5 A POSS
17,19, 21
. . . . 1,3,5,7,8, CUM1-1, U,
White-breasted Nuthatch Sitta carolinensis w 10, 18, 21 OR, AG, HR S5 C POSS
Carolina Wren Thryothorus ludovicianus W 35 56' 19é 10, CUMJ;‘ U, S3s4 R POSS
2,3,7,8,11, CUM1-1, U,
House Wren Troglodytes aedon AG/U/WL/W 14,18, 20 AG S5B c POSS
1,2,3,4,5,6,
7,8,9, 10, 11, CUM1-1. U
American Robin Turdus migratorius U 12, 13, 14, 15, L S5B A POSS
OR, AG
16, 17, 18, 19,
20, 21
Gray Catbird Dumetella carolinensis TIAGIU 3.4, 51’66’ 10, | CUM1-1,AG S4B A POSS
1,2,3,4,5,6,
European Starling Sturnus vulgaris AG/U 7.8.9,12, 13, CU'\AEBAG’ SNA A POSS
15, 18, 19, 21 ’
Cedar Waxwing Bombycilla cedrorum W/AG/U 5,6,7,8 CU'V”J’ AG, S5B c POSS
Yellow Warbler Setophaga petechia T 2.3, 1546 9 CUM1-1, AG S5B A POSS
Chipping Sparrow Spizella passerina cw 1,5,7,9,14, | CUM1-1, AG, S5B A POSS

arcadis.com
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ENVIRONMENTAL IMPACT STATEMENT

Survey
Common Name Scientific Name Habitat Location Lolf:l‘:fign COSEWIC SARA Status ESA Status City of Hamilton Breeding Status
15,18, 19 u
1,2,3,4,5,6, | CUM1-1, AG,
Song Sparrow Melospiza melodia ES 7,8,9, 11,13, U, HR
15, 18, 19, 21 S5B A POSS
1,2, 4,10, 11, CUM1-1, U
Northern Cardinal Cardinalis U 13, 15, 16, 17, S5 A POSS
18, 19, 20, 21
Red-winged Blackbird Agelaius phoeniceus WL 2,5,14,16 WL, CUM1-1 S4 A POSS
Common Grackle Quiscalus quiscula W/U 1’1%’ 71,89,1194’ CUM1L'J1’ AG, S5B A POSS
Brown-headed Cowbird Molothrus ater W 4,5 10, 14 gSMﬁa S4B A POSS
. . 1,2,8,13,15, | U, CUM1-1,
House Finch Haemorhous mexicanus U 16, 17 AG SE A POSS
3,4,7,11,12, | CUM1-1, AG,
American Goldfinch Spinus tristis ES 13, 14, 15, 16, OR, U S5B A POSS
17,18, 19
House Sparrow Passer domesticus u 2 ﬁ’91 3;‘115’ CUM1L'J1’ AG, SE A POSS

Legend:

S Ranks:

S3: Vulnerable

S4: Apparently secure
S5: Secure

B: Breeding

E: Exotic (non-native)
POSS: Possible Breeding
SNA: No S Rank assigned
(non-native species)
NAR: Not at Risk

arcadis.com
100305-0003

AG: Agricultural

CW: Coniferous Woodlands
DW: Deciduous Woodlands
ES: Early Successional

I: Islands

MW: Mixed Woodlands

O: Open Lands

T: Thickets

U: Urban

W: Woodlands

WL: Wetlands

A: Abundant

C: Common

UC: Uncommon
R: Rare

THR: Threatened
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Table D-2: Bobolink Survey Locations

Location
Number

Survey Location

Dates Completed

GPS Location

7T

Comment

250 m north of Barton, east of
McNeilly Road

June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019

608292.51 mE
4785803.21 mN

Bobolink and Eastern
meadowlark not heard
or observed

Barton Street, 170 m east of

May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13,

608214.83 mE

Bobolink and Eastern

2/BB1 McNeilly Road 2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 4785803.21 mN meadowlark not heard
2019 or observed
. May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, Bobolink and Eastern
3/BB3 | 220 m south of Barton, in 2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, | 808166.64 mE meadowlark not heard
soybean field 4785305.81 mN
2019 or observed
250 m north of Highway 8 in old June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019 608041.62 ME Bobolink and Eastern
4 meadowlark not heard
orchard 4785042.36 mN
or observed
. Highway 8, 150 m east of June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019 607984.96 mE r?]%gtzjlgwlgrrl](dn%??ee;?d
McNeilly Road 4784794.10 mN
or observed
May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, 607831.25 mE Bobolink and Eastern
6/BB20 Highway 8 at McNeilly Road 2016, June 5, 2017, July 7, 2017, June 5, 2017, July 7, 2017, June 26, 478475.1 45 mN meadowlark not heard
2019, July 3, 2019, July 10, 2019 ) or observed
May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, Bobolink and Eastern
7/pBg | Barton Street, 285 meastof | 5416106 5 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, | 808335.35 mE meadowlark not heard
McNeilly 4785533.27 mN
2019 or observed
. May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, Bobolink and Eastern
g/gB7 | 250 m south of Barton, in 2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, | 808280.36 mE meadowlark not heard
soybean field 4785280.83 mN
2019 or observed
May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, 608248.85 mME Bobolink and Eastern
9/BB6 180 m north of Highway 8 2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, ) meadowlark not heard
4785044.52 mN
2019 or observed
May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, Bobolink and Eastern
1o/BBg | Barton Street, 305 mwestof | 516" 00 52017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, | 898581.30 mE meadowlark not heard
Lewis Road 4785488.21 mN
2019 or observed
. | May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13, Bobolink and Eastern
250 m south of Barton Street, in 608520.71 mE
11/BB10 soybean field 2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 4785244 56 mN meadowlark not heard
2019 or observed
June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019 608489 43 mE Bobolink and Eastern
12 150 m north of Highway 8 ; meadowlark not heard
4785060.72 mN
or observed
June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019 608638.64 ME Bobolink and Eastern
13/BB14 | 205 m west of Lewis Road : meadowlark not heard

4785326.27 mN

or observed




Location
Number

Survey Location

Dates Completed

GPS Location

Comment

14/BB11

Lewis Road, 210 m north of
Barton Street

June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019

@armT

608951.57 mE
4785657.89 mN

Bobolink and Eastern
meadowlark not
heard or observed

15

Lewis Road, 50 m north of
Barton Street

June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019

608883.89 mE
4785484.57 mN

Bobolink and
Eastern meadowlark
not heard or
observed

16

Lewis Road, south of school
property

May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13,
2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10,
2019

608831.86 mE
4785255.73 mN

Bobolink and Eastern
meadowlark not heard
or observed

17/BB15/B
B16

Lewis Road, 150 m north of
Highway 8

May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13,
2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10,
2019

608786.10 mE
4785084.96 mN

Bobolink and Eastern
meadowlark not heard
or observed

18/BB17

Highway 8 and Lewis Road

May 28, 2015, July 7, 2015, August 20, 2015, June 1, 2016, July 13,
2016, June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10,
2019

608805.49 mE
4784958.67 mN

Bobolink and Eastern
meadowlark not heard
or observed

19

75 m south of Barton Street

June 5, 2017, July 7, 2017, June 26, 2019, July 3, 2019, July 10, 2019

609265.75 mE
4785263.38 mN

Bobolink and Eastern
meadowlark not
heard or observed
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Bobolink Survey Methodology (also applicable to Eastern Meadowlark)

Qualifications: Observers should be familiar with Bobolink identification by sight and sound. This
includes being able to separate males from females and knowledge of Bobolink behaviour during
breeding to allow it to be categorized (e.g. singing, carrying food or nesting material, foraging, territorial
displays).

Pre-Survey: Set up parallel transects crossing the fields lengthwise at approximately 250 m intervals and
locate point counts along the transects, at 250 m intervals. Point counts should be located to give a good
view of the surrounding fields.

Create GPS locations for each point count.

Conditions: Surveys need to be done under field conditions with no rain, no or low wind speed and good
visibility. In the course of the surveys if a nest or probable nest is encountered, the surveyor is advised
not to disturb it or search an area for nests. Surveys rely on observations of birds while walking along
transects through the fields.

Survey: Materials needed for the survey include binoculars, notebook, GPS, compass, watch and
camera.

Surveys should start 30 minutes after dawn and continue until no later than 9 am. The observer will walk
the transect stopping at each point count. Undertake ten minutes of observations and listening at each
point count. Record information on all Bobolink observed or heard, their sex, direction, distance,
behaviour and interactions with other Bobolink or other species. On transit between point counts, record
any Bobolink observed or heard if not also seen on the point counts.

Repeat visits: Complete at least three sets of point count surveys. These should take place in June or
the first week of July with each survey separated by a week or more from previous surveys.

Habitat: From the transects, make notes on the general conditions of the fields that are surveyed. These
would include broad habitat descriptors (type of meadow/ field/ crop), estimated height of the vegetation,
general vegetation type (including predominate species if known), estimated percentage of grass versus
broad-leaved plants, presence of hedgerows & fence lines, and presence of litter (i.e. thatch). Photos
should be taken.







APPENDIX E: FISH HABITAT ASSESSMENT



MEMO

To: Copies:
Fruitland-Winona BSS3 Landowners Group
c/o Rob Merwin

From:

Sean McKee, Barbara Hard Tel 905.764.9380

Date: ARCADIS Project No.:

December 6, 2019 10366146

Subject:

Fruitland-Winona Secondary Plan — Block 3 — Updated Fish Habitat Self-
Assessment

This memo documents the fish habitat assessment conducted as part of the Environmental Impact Statement
(EIS) update in support of the Draft Plan applications for lands in Block 3 of the Fruitland-Winona Secondary
Area Plan in Stoney Creek (Figure 1).

The City of Hamilton identified a requirement for a “DFO Fish Habitat Screening”, therefore, prior to undertaking
this assessment, Arcadis contacted Megan Lay of Fisheries and Oceans Canada (DFO), where it was clarified
that compliance with the provisions of the Fisheries Act (1985) in regard to particular waterbodies is made on
a case-by-case basis through a self-assessment tool. The self-assessment should consider the project extent
(e.g., location, activities/works, size) to determine impacts to fish and fish habitat and identify appropriate
mitigation measures. This habitat assessment was developed to follow the Fisheries and Oceans Canada
(DFO) Self-Assessment Tool for Projects Near Water for watercourses in Block 3. The self-assessment follows
these steps to determine whether authorization is required:
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Memo
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Fish and fish habitat are protected under the Fisheries Act (1985), and harm to fish and fish habitat is prohibited
under the Act. Accordingly, there are a number of waterbody types where DFO authorization is not required,
including:

o  artificial waterbodies that are not connected to a waterbody that contains fish at any time during any
given year, and
e any other waterbody that does not contain fish at any given time during any given year.

An approved subwatershed study was previously conducted for the watercourses in this block (Aquafor Beech
2012). This study involved stream classification, which determined that watercourses in Block 3 are either
piped, altered by agricultural tile drainage, or incorporated into roadside ditches, and are ephemeral and do
not comprise fish habitat. However, watercourses 7.2 and 9 were deemed to be indirect fish habitat, in that
they contribute surface water to downstream sections.

Therefore, this fish habitat assessment was undertaken to verify the findings of the approved subwatershed
study and to determine whether an authorization or review is required as part of the DFO Self-Assessment.
Arcadis conducted fish habitat assessments for the following sites in the study area (Figure 2):

e Watercourse 7.2;

e Watercourse 9;

e Three (3) watercourses between McNeilly Road and Lewis Road;
e Ditches along Barton Street, Lewis Road, and Highway 8.

The habitat assessment was conducted based on shoreline observations of physical characteristics of the
watercourse, such as: size (width and depth), flow, habitat types (pool, run, riffle), in-stream cover, degree of
disturbance and modification, and substrate. The field surveys were undertaken on June 26, July 3, July 10
and November 22, 2019.

A desktop review of historic fish data was conducted using the Ministry of Natural Resources and Forestry
(MNRF) Fish ON-Line tool (MNRF 2019). No fish have been reported or observed in any of the watercourses
included in this fish habitat assessment. However, the nearby Fifty Creek supports a tolerant warmwater fish
community consisting of golden shiner, white sucker and fathead minnow. These species were captured
downstream of the QEW by Hamilton Conservation Authority. Upstream of the QEW, only fathead minnows
were captured (Aquafor Beech 2012). The MNRF Fish ON-Line tool also states that pumpkinseed have been
confirmed in Fifty Creek. Although not applicable to the watercourses in Block 3, Watercourses 9 or 7.2 may
support a similar tolerant warmwater fish community downstream of the QEW.
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Figure 1: Site Location
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Figure 2: Fish Habitat Assessment Locations
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1.0 WATERCOURSE 7.2

Figure 3 Watercourse 7.2, looking north

Watercourse 7.2 is north of Barton Street and East of McNeilly Road. It is a small channel (~0.2 m wide)
with a narrow riparian zone, with a driveway and a lawn on either side. At the time of observation, the
channels were dry, i.e., no water or flow. The watercourse is highly modified and channelized, running north
along the property boundary. Watercourse 7.2 does not comprise direct fish habitat. Based on
observations, any indirect habitat (i.e., surface water conveyed to downstream sections) provided by
Watercourse 7.2 is limited and seasonal.
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2.0 WATERCOURSE 9

Figure 4 Watercourse 9, looking east

Watercourse 9 is immediately south of the railroad tracks and east of Lewis Road, and west of Winona
Road. Itis a small channel with wide sloped berms on each side. The watercourse is modified, and appears
to be channelized, with rip rap along the corner near Lewis road. It is bordered by railroad tracks to the
north, with various land uses to the south. At the time of observation, the west end of the channel was dry,
i.e., no water or flow, however further east, there were standing water sections with a wetted width of 2 m.
Watercourse 9 does not comprise direct fish habitat. Based on observations, any indirect habitat (i.e.,
surface water conveyed to downstream sections) provided by Watercourse 9 is limited and seasonal.
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3.0 DRAINAGE DITCH 1

Figure 5 Drainage Ditch 1, channel bed and substrate

Drainage Ditch 1 is south of Barton Street and east of McNeilly Road, with a western arm that branches out
towards McNeilly Road. There appeared to be no connection (no culvert observed) to the north side of
Barton, except at Lewis Road. At the time of observation, there was no water throughout the ditch, however
the substrate was damp in some areas. The average bankfull width of the channel is roughly 0.8 m. There
is a wide (~8 -25 m wide) treed riparian area, providing shade and cover. There is a vehicle crossing partway
up the reach, with a culvert spanning underneath. The west arm of Drainage Ditch 1 had no wetness.
Drainage Ditch 1 does not comprise fish habitat.
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4.0 DRAINAGE DITCH 2

Figure 6 Drainage Ditch 2 looking south

Drainage Ditch 2 is south of Barton, approximately halfway between McNeilly Road and Lewis Road. There
appeared to be no connection (no culvert observed) to the north side of Barton, except at Lewis Road. The
flow in this watercourse is ephemeral, and contained no water at the time of observation, although the
substrate was damp in some sections. The bankfull width was ~ 0.4 m. The riparian area is a 12 m wide
treed strip with agricultural land on either side. Due to the lack of water and connection to downstream
sections, this watercourse does not comprise fish habitat.
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5.0 DRAINAGE DITCH 3

Figure 7 Drainage Ditch 3

Drainage Ditch 3 is south of Barton and borders the Winona Elementary Public School to the west. This
watercourse was dry at the time of observation. The riparian area is treed and ranges from 7-14 m wide for
most of its length. Drainage Ditch 3 does not comprise fish habitat.

arcadis.com Page:

10366146 9/1 6



Memo
December 6, 2019

Standing water in Drainage Ditch 3 in November 2019 following days of snowmelt and rainfall.
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6.0 ROADSIDE DITCH (NORTH SIDE OF HWY 8)

Figure 8 Roadside ditch, North of Hwy 8

This roadside ditch runs along the north side of Highway 8. The riparian area varies, and includes landscaped
grass, tall grasses and trees. The channel was dry at the time of observation and is expected to have seasonal
and/or transient flow. Although the channel may exhibit seasonal/transient flow, it is expected that this roadside
ditch does not comprise fish habitat or appreciable surface water conveyance to downstream sections.
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7.0 ROADSIDE DITCH (SOUTH SIDE OF BARTON STREET
AND EAST SIDE OF MCNEILLY)

Figure 9 Roadside ditch, south of Barton St. looking west

This roadside ditch runs along the south side of Barton Street and the east side of McNeilly Road. At the time
of observation, there was no water or wetness in the ditch, and no riparian zone. The bankfull width of the
channel is approximately 0.4 m. Although the channel may exhibit seasonal/transient flow, it is expected that
this roadside ditch does not comprise fish habitat or appreciable surface water conveyance to downstream
sections.
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8.0 ROADSIDE DITCH (NORTH OF BARTON STREET AND
WEST OF LEWIS ROAD)

Figure 10 Roadside ditch, north of Barton St. looking north

This roadside ditch contained water with minimal flow. This roadside ditch receives flow from across Barton
Street (Section 9) via a culvert. The watercourse ranged from 0.4 to 1 m in width, with a maximum depth of
10 cm. The riparian area consists of tall grasses and some smaller wooded vegetation. There was abundant
algal growth observed throughout. Under higher flow conditions, this watercourse would eventually feed into
watercourse 9, however at the time of observation the watercourse was not continuous. This roadside ditch
does not comprise fish habitat. Based on observations, any indirect habitat (i.e., surface water conveyance to
downstream sections) provided to downstream sections is limited.
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9.0 ROADSIDE DITCH (SOUTH AND WEST OF BARTON
STREET AND LEWIS ROAD)

Figure 11 Roadside ditch, south of Barton St. looking west

The roadside ditch on the south and west of Barton Street and Lewis road borders Winona Public Elementary
School. The ditch is connected to the roadside ditch to the north via a culvert crossing Barton Street. At the
time of observation, there was some flow present, however the watercourse was generally narrow (~5 cm)
and shallow (<2 cm) with some wider, deeper sections. In some sections the channel substrate is comprised
of gravel and rip rap from the road grade. The ditch is connected to the roadside ditch to the north via a culvert
under Barton Street. This watercourse also appears to receive direct stormwater runoff from the school parking
areas. In some stretches, there is emergent and floating vegetation, and other sections contain thick algae.
This roadside ditch does not comprise fish habitat. Based on observations, any indirect habitat (i.e., surface
water conveyance to downstream sections) provided to downstream sections is very limited.
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10.0 CONCLUSION

As part of this DFO Fish Habitat Self-Assessment in support of the Draft Plan applications for lands in Block 3
of the Fruitland-Winona Secondary Area Plan in Stoney Creek, a total of nine sites were assessed for fish
habitat. Of these, it was determined that no sites comprise direct fish habitat. As noted previously (Aquafor
Beech 2013), Watercourses 7.2 and 9 provide indirect habitat (i.e., surface water conveyance) to downstream
sections, however there are barriers to fish passage to the watercourses in Block 3. At the time of the Site
visits, the conveyance of surface water was limited and deemed to be seasonal and/or transient in nature. In
general, the watercourses in the area are seasonal and have been modified/channelized, and have been
incorporated into roadside drainage, built-up areas, or agricultural drainage. More water in the ditches was
observed during the fall, following snow melt and rain fall.

Although these sites do not comprise fish habitat, since some locations provide surface water conveyance to
downstream sections that do comprise fish habitat, there is potential for impacts to fish or fish habitat as part
of the project activities. Therefore, works involving these watercourses should consider the project extent and
potential impacts to the role of these watercourses in supporting downstream fish habitat. The functions of
these watercourses (i.e., surface water conveyance) should be maintained (e.g., with stormwater
management), and any potential disruptions should be properly mitigated (e.g., silt fencing to limit sediment
loading). Consistent with the recommendations of the approved subwatershed study, the proposed
stormwater management plan will replace the water quality and quantity function of the drainage features in
the study area. As long as these functions are maintained, no DFO authorization is required.
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From: Species at Risk (MECP) <SAROntario@ontario.ca>
Sent: Monday, July 15, 2019 12:37 PM

To: Hard, Barbara <Barbara.Hard@arcadis.com>
Subject: RE: SAR in Stoney Creek

Hello Dr. Hard.
Thank you for your email.

As you may know, the Ministry of the Environment, Conservations and Parks (MECP)
has accepted responsibility for the administration of the Endangered Species Act (ESA).
Work associated with ESA authorizations has been centralized from 25 Ministry of
Natural Resources and Forestry district offices into one, newly formed Permissions and
Compliance team within the new Species at Risk Branch in MECP. This branch is
staffed by former MNRF employees with experience in the ESA.

To facilitate communications with our clients, the MECP has established a one-window
e-mail account, SAROntario@ontario.ca, for applications, report submissions and other
communications relating to applications and authorizations under the ESA.
SAROntario@ontario.ca will also be the primary contact for clients who wish to
determine whether their proposed activity is likely to contravene the ESA. Staff in this
new branch will continue to be available to provide advice to you.

To support our new centralized model, we have been working on the attached guide to
help clients work through the preliminary screening process, including providing advice
to clients on how they can gather the information you have requested from publicly
available information sources. Please feel free to contact us at SAROntario@ontario.ca
if you think your activity is likely to contravene the ESA and if you would like further
advice on authorization options.

Please see the attached guide for your use.

Thank you,

Kristina Hubert

for Permissions and Compliance Section

Species at Risk Branch

Ministry of the Environment, Conservation and Parks

From: Hard, Barbara <Barbara.Hard@arcadis.com>
Sent: July-15-19 2:23 PM

To: Species at Risk (MECP) <SAROntario@ontario.ca>
Subject: SAR in Stoney Creek

Hi there,
I am looking for information on SAR in Stoney Creek (Block 3, map attached).
Of particular interest are bobolink and meadowlark sightings.

Thanks,


mailto:SAROntario@ontario.ca
mailto:SAROntario@ontario.ca
mailto:SAROntario@ontario.ca
mailto:Barbara.Hard@arcadis.com
mailto:SAROntario@ontario.ca

Barbara

Barbara Hard, PhD, PBiol, RPBio, QP(RA) | Senior Biologist, Discipline Lead, Natural Sciences
Barbara.Hard@arcadis.com
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1.0 Purpose, Scope, Background and Context

1.1 Purpose of this Guide

This guide has been created to:

help clients better understand their obligation to gather information and complete a
preliminary screening for species at risk before contacting the ministry,

outline guidance and advice clients can expect to receive from the ministry at the
preliminary screening stage,

help clients understand how they can gather information about species at risk by
accessing publicly available information housed by the Government of Ontario, and
provide a list of other potential sources of species at risk information that exist outside
the Government of Ontario.

It remains the client’s responsibility to:

carry out a preliminary screening for their projects,

obtain best available information from all applicable information sources,

conduct any necessary field studies or inventories to identify and confirm the presence
or absence of species at risk or their habitat,

consider any potential impacts to species at risk that a proposed activity might cause,
and

comply with the Endangered Species Act (ESA).

To provide the most efficient service, clients should initiate species at risk
screenings and seek information from all applicable information sources
identified in this guide, at a minimum, prior to contacting Government of
Ontario ministry offices for further information or advice.

1.2 Scope

This guide is a resource for clients seeking to understand if their activity is likely to impact
species at risk or if they are likely to trigger the need for an authorization under the ESA. It is not
intended to circumvent any detailed site surveys that may be necessary to document species at
risk or their habitat nor to circumvent the need to assess the impacts of a proposed activity on
species at risk or their habitat. This guide is not an exhaustive list of available information
sources for any given area as the availability of information on species at risk and their habitat
varies across the province. This guide is intended to support projects and activities carried out
on Crown and private land, by private landowners, businesses, other provincial ministries and
agencies, or municipal government.



1.3 Background and Context

To receive advice on their proposed activity, clients must first determine whether any species at
risk or their habitat exist or are likely to exist at or near their proposed activity, and whether their
proposed activity is likely to contravene the ESA. Once this step is complete, client may contact
the ministry at SAROntario@ontario.ca to discuss the main purpose, general methods, timing
and location of their proposed activity as well as information obtained about species at risk and
their habitat at, or near, the site. At this stage, the ministry can provide advice and guidance to
the client about potential species at risk or habitat concerns, measures that the client is
considering to avoid adverse effects on species at risk or their habitat and whether additional
field surveys are advisable. This is referred to as the “Preliminary Screening” stage. For more
information on additional phases in the diagram below, please refer to the_ Endangered Species
Act Submission Standards for Activity Review and 17(2)(c) Overall Benefit Permits policy
available online at https://www.ontario.ca/page/species-risk-overall-benefit-permits

_ ¢
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2.0 Roles and Responsibilities

To provide the most efficient service, clients should initiate species at risk screenings and seek
information from all applicable information sources identified in this guide prior to contacting
Government of Ontario ministry offices for further information or advice.

Step 1: Client seeks information regarding species at risk or their habitat that exist, or are likely
to exist, at or near their proposed activity by referring to all applicable information sources
identified in this guide.

Step 2: Client reviews and consider guidance on whether their proposed activity is likely to
contravene the ESA (see section 3.4 of this guide for guidance on what to consider).

Step 3: Client gathers information identified in the checklist in section 4 of this guide.

Step 4: Client contacts the ministry at SAROntario@ontario.ca to discuss their preliminary
screening. Ministry staff will ask the client questions about the main purpose, general methods,
timing and location of their proposed activity as well as information obtained about species at
risk and their habitat at, or near, the site. Ministry staff will also ask the client for their
interpretation of the impacts of their activity on species at risk or their habitat as well as
measures the client has considered to avoid any adverse impacts.

Step 5: Ministry staff will provide advice on next steps.

Option A: Ministry staff may advise the client they can proceed with their activity without
an authorization under the ESA where the ministry is confident that:
e no protected species at risk or habitats are likely to be present at or near the
proposed location of the activity; or
e protected species at risk or habitats are known to be present but the activity is
not likely to contravene the ESA; or
o through the adoption of avoidance measures, the modified activity is not likely to
contravene the ESA.

Option B: Ministry staff may advise the client to proceed to Phase 1 of the overall
benefit permitting process (i.e. Information Gathering in the previous diagram), where:
o there is uncertainty as to whether any protected species at risk or habitats are
present at or near the proposed location of the activity; or
e the potential impacts of the proposed activity are uncertain; or
e ministry staff anticipate the proposed activity is likely to contravene the ESA.
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3.0 Information Sources

Land Information Ontario (LIO) and the Natural Heritage Information Centre (NHIC) maintain
and provide information about species at risk, as well as related information about fisheries,
wildlife, crown lands, protected lands and more. This information is made available to
organizations, private individuals, consultants, and developers through online sources and is
often considered under various pieces of legislation or as part of regulatory approvals and
planning processes.

The information available from LIO or NHIC and the sources listed in this guide should not be
considered as a substitute for site visits and appropriate field surveys. Generally, this
information can be regarded as a starting point from which to conduct further field surveys, if
needed. While this data represents best available current information, it is important to note that
a lack of information for a site does not mean that species at risk or their habitat are not present.
There are many areas where the Government of Ontario does not currently have information,
especially in more remote parts of the province. The absence of species at risk location data at
or near your site does not necessarily mean no species at risk are present at that location. On-
site assessments can better verify site conditions, identify and confirm presence of species at
risk and/or their habitats.

Information on the location (i.e. observations and occurrences) of species at risk is
considered sensitive and therefore publicly available only on a 1km square grid as opposed
to as a detailed point on a map. This generalized information can help you understand
which species at risk are in the general vicinity of your proposed activity and can help
inform field level studies you may want to undertake to confirm the presence, or absence of
species at risk at or near your site.

Should you require specific and detailed information pertaining to species at risk observations
and occurrences at or near your site on a finer geographic scale; you will be required to
demonstrate your need to access this information, to complete data sensitivity training and to
obtain a Sensitive Data Use License from the NHIC. Information on how to obtain a license can
be found online at https://www.ontario.ca/page/get-natural-heritage-information.

Many organizations (e.g. other Ontario ministries, municipalities, conservation authorities) have
ongoing licensing to access this data so be sure to check if your organization has this access
and consult this data as part of your preliminary screening if your organization already has a
license.
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3.1 Make a Map: Natural Heritage Areas

The Make a Natural Heritage Area Map (available online at
http://www.gisapplication.Irc.gov.on.ca/mamnh/Index.html?site=MNR _NHLUPS NaturalHeritag
e&viewer=NaturalHeritage&locale=en-US provides public access to natural heritage
information, including species at risk, without the user needing to have Geographic Information
System (GIS) capability. It allows users to view and identify generalized species at risk
information, mark areas of interest, and create and print a custom map directly from the web
application. The tool also shows topographic information such as roads, rivers, contours and
municipal boundaries.

Users are advised that sensitive information has been removed from the natural areas dataset
and the occurrences of species at risk has been generalized to a 1-kilometre grid to mitigate the
risks to the species (e.g. illegal harvest, habitat disturbance, poaching).

The web-based mapping tool displays natural heritage data, including:
e Generalized Species at risk occurrence data (based on a 1-km square grid),
e Natural Heritage Information Centre data.

Data cannot be downloaded directly from this web map; however, information included in this
application is available digitally through Land Information Ontario (LIO) at
https://www.ontario.ca/page/land-information-ontario.

3.2 Land Information Ontario (LI1O)

Most natural heritage data is publicly available. This data is managed in a large provincial
corporate database called the LIO Warehouse and can be accessed online through the LIO
Metadata Management Tool at
https://www.javacoeapp.Irc.gov.on.ca/geonetwork/srv/en/main.home. This tool provides
descriptive information about the characteristics, quality and context of the data. Publicly
available geospatial data can be downloaded directly from this site.

While most data are publicly available, some data may be considered highly sensitive (i.e.
nursery areas for fish, species at risk observations) and as such, access to some data maybe
restricted.



3.3 Additional Species at Risk Information Sources

The Breeding Bird Atlas can be accessed online at
http://www.birdsontario.org/atlas/index.jsp?lang=en

eBird can be accessed online at https://ebird.org/home

iNaturalist can be accessed online at https://www.inaturalist.org/

The Ontario Reptile and Amphibian Atlas can be accessed online at
https://ontarionature.org/programs/citizen-science/reptile-amphibian-atlas

Your local Conservation Authority. Information to help you find your local Conservation
Authority can be accessed online at https://conservationontario.ca/conservation-
authorities/find-a-conservation-authority/

Local naturalist groups or other similar community-based organizations
Local Indigenous communities
Local land trusts or other similar Environmental Non-Government Organizations

Field level studies to identify if species at risk, or their habitat, are likely present or
absent at or near the site.

When an activity is proposed within one of the continuous caribou ranges, please be
sure to consider the caribou Range Management Policy. This policy includes figures and
maps of the continuous caribou range, can be found online at
https://www.ontario.ca/page/range-management-policy-support-woodland-caribou-
conservation-and-recovery

3.4 Information Sources to Support Impact Assessments

Guidance to help you understand if your activity is likely to adversely impact species at
risk or their habitat can be found online at_https://www.ontario.ca/page/policy-guidance-
harm-and-harass-under-endangered-species-act and
https://www.ontario.ca/page/categorizing-and-protecting-habitat-under-endangered-

species-act

A list of species at risk in Ontario is available online at
https://www.ontario.ca/page/species-risk-ontario. On this webpage, you can find out
more about each species, including where is lives, what threatens it and any specific
habitat protections that apply to it by clicking on the photo of the species.
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