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Hydrogeological Report

A Hydrogeological Report (A Hydrogeological Report is a review of the subsurface hydrogeological conditions to identify
development suitability, constraints and mitigation measures to be implemented.

Required by Legislation

The following regulations apply: For Permits to Take Water:
Ontario Water Resources Act, R.S.0., 1990, ¢. 0.40 - Ontario Regulation 387/04
Oak Ridges Moraine Conservation Act, 2001, 5.0. 2001, c. 31 - OWRA (Sections 34 and 98)
For Environmental Activity and Sector Registry: For Source Water Protection:
- Environmental Protection Act (Part I1.2) - Clean Water Act

- Ontario Regulation 245/11 (Part 1.2 — General) - 0. Reg. 284/07

- Ontario Regulation 63/16

Who should prepare this report?

A Hydrogeological Report must be completed by a licensed, professional geoscientist or exempted engineer as set out in the
Professional Geoscientist Act of Ontario and Professional Engineers of Ontario. All reports and drawings must be stamped, signed,
and dated by a qualified professional, licensed in the Province of Ontario.

Why do we need this report?

A Hydrogeological Report is required to assess matters such as:

)

)

)

Groundwater occurrence (unconfined and confined aquifers, aquitards, water table depth) and associated subsurface geology
Surface water — groundwater interactions

Groundwater infiltration or recharge, when water balances are required

Groundwater baseflow and discharge

Seasonal groundwater elevations and flow paths

Groundwater quality and temperature

Cumulative watershed impacts on groundwater

Temporary and/or permanent dewatering intake, discharge, and zone of influence

Identify dewatering impacts, including contaminant migration and impacts to existing and proposed private water wells
(quality and quantity), and natural heritage features

Identify mitigation measures and monitoring requirements of dewatering impacts

Dewatering impacts to building foundations and road structural stability (potential settlement) associated with dewatering
Evaluate dewatering, and development impacts on the municipal drinking water sources

Groundwater discharge which supports cold-water fisheries, if required

Compliance with applicable requirements from the Ministry of the Environment, Conservation and Parks (MECP),
for Permits to Take Water or Environmental Activity and Sector Registry.
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How should this report be prepared?

The review area shall encompass the land area covering the largest possible zone of influence that could result from
the proposed groundwater taking and/or source of contamination.

A Hydrogeological Report should at a minimum contain:

Introduction

» Address of the subject property

» General site location of the subject property

» Project Name (if applicable)

» Applicant and owner’s contact information

» Author name, title, qualifications, company name and appropriate stamp
» Brief description of the proposed development

» Overview of the study area

» Purpose of the study

» Location and context map.

Proposal Description and Context

» A description of the proposal, development statistics (such as number of units, site area), type of development proposed,
height, parking areas, access points, location of amenity areas, proposed phasing

» Adescription of the existing hydrogeological conditions on the site and within a 500-m study area as well as surrounding areas,
roads, natural areas, buildings, parking areas

» Concept Plan for the development including building location, parking, access, amenity areas,
grading and natural features and any natural hazards.

Minimum Investigation/Evaluation

» Existing Regional and Local Geology and Hydrogeology including surficial and bedrock geology, lithology
and hydrostratigraphic units

» Description of Topography and Drainage (surface water features and functions), physiography, existing land use, and soils
» Overlap of the site and/or the study area with regulated area(s) from the applicable Conservation Authority

» Test pits/boreholes logs that include water table elevations and lithology

» Monitoring Wells

» Single well response tests or pump test(s) for formations to be impacted by dewatering activities

» Private Well Surveys (as required)

» Hydrogeology: Aquifer properties, groundwater levels including areas of flowing artesian conditions, groundwater flow direction(s)
hydraulic conductivity, vertical and/or horizontal gradients

» Pre-development groundwater quality

» Water Taking Details: Water quantity and quality test results, in compliance with municipal and/or regional Sewer Use By-law
(as required), D-5-5 (Water Supply).
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How should this report be prepared? (continued)

Minimum Investigation/Evaluation (continued)

)

)

)

Source Water Protection Plan (SPP) policies and vulnerable areas pertaining to the development. Ecologically Significant
Groundwater Recharge Areas

Water balance for sites as required by source water protection plans (i.e. sites located within WHPA-Q)
Infiltration testing for locations where Low Impact Developments are being considered and rely on design guidance for LIDs.

Impacts and Potential Short/Long Term Impact Assessment

)

)

)

Potential impacts to groundwater levels/groundwater flow
» Seasonally/Historically high groundwater levels
» Four-season monitoring

Surface water system, other groundwater users, and land stability

Potential impacts to groundwater recharge, baseflow, and discharge to natural heritage features
Potential impacts to water supply wells

Potential impacts to settlement of existing structures

Pre and post-development water balance with and without mitigation

D-5-4 (Onsite Sewage Systems)

Source Water Protection: Wellhead Protection Area (WHPA), Highly Vulnerable Aquifer (HVA), Significant Groundwater
Recharge Areas, Creation of a Transport Pathway, Significant Drinking Water Threats, Existing Conditions/Issues

Quantity and quality of an aquifer used for drinking water supply
Temporary and permanent dewatering, if required
Contaminant migration flowing conditions, if required.

Mitigation Measures and Monitoring Plan

)

)

)

Mitigate impacts to infiltration/recharge

Mitigate impacts associated with groundwater quality

Conduct Groundwater Quantity Monitoring Program, for discharge evaluation

Assess temporary dewatering needs

Eliminate or reduce permanent dewatering needs

Design and implement Contingency Plans for dewatering, quantity, and quality concerns

Install sentry wells within municipal boundaries to assess and monitor impacts associated with dewatering to private/public wells,
as applicable

Carry out a ground settlement monitoring program during dewatering
Conduct surface water quality monitoring (as required)
Monitor groundwater and/or surface water level fluctuations associated with dewatering activities
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How should this report be prepared? (continued)

Mitigation Measures and Monitoring Plan (continued)

» Monitor groundwater dewatering volumes (for compliance with EASR/PTTW or requirements from Conservation Authority
and MECP)

» Use engineering measures to reduce/eliminate dewatering volumes (e.g., waterproofing, soldier piles and lagging, caisson walls,
sinking shafts, etc.)

» Plan for pre-treating water before discharge in the storm sewer system (as required)

If it has been determined that there will be a negative impact to the natural environment, municipality's sewage works, or the land
stability because of groundwater taking and discharging, the Review shall identify the following:

» The extent of the negative impact

» Details of the existing or pre-construction state of all the infrastructure, municipal sewage works and natural environment
within the affected zone

» The proposed mitigation and monitoring plan

If any potential settlement due to dewatering activities is identified, the Applicant will be required to submit a pre-construction
survey (including photos) and CCTV of any municipal infrastructure identified in the hydrogeology report as potentially susceptible
to settlement due to the dewatering activities.

If a proposed mitigation plan is recommended, subsequently, a follow-up report is required confirming that the affected zone
has been returned to its pre-development/existing conditions prior to the groundwater taking and discharge.

Recommendations

» Proposal of actions to support the development and any special considerations or conditions that should be imposed
» Any recommendations or conditions that should form part of the development approval.

Drawings and Supporting Information

Figures supporting the narrative in a report

Results of MECP water well records' search

Results of water well surveys

Borehole logs

Hydrogeological cross-sections

Groundwater and/or surface water monitoring results

Datalogger plots

Results of pumping test analysis and/or single-well response test analysis
Laboratory certificates of analysis

Dewatering spreadsheets

Drawings supporting the application

Infiltration test analysis

Settlement analysis reports

Water balance calculations (as required)

Correspondence with Conservation Authorities or MECP (as required).
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What else should we know?

The scope of the study should be discussed with the community planner and/or other staff or agencies as part of the
pre-consultation process.

The study area should include the land surface area covering the largest possible area of influence that could result from the
proposed taking. This may include potential influences to water level, flow direction and water quality.

The level of detail required in the hydrogeological study is normally expected to be commensurate with the level of risk posed by
the taking, and level of uncertainty of the available information.

Additional Terms
To be identified by the local municipality where proposed development is located.

City of Richmond Hill: Any development sites located within the Richmond Hill Urban Master Environmental Servicing Plan (MESP)
study area need to be completed in conformance with recommendations outlined in Sub-section 3.3.7 “Recommendations” of
Section 3.3 "Groundwater and Subsurface Conditions” (TMIG, May 2014). The City of Richmond Hill will provide a copy of the Urban
MESP upon request.

Study Submission Instructions
To be identified by the local municipality where proposed development is located.

What other resources are there?

Clean Water Act, 2006, ¢. 22

Drinking Water Source Protection: Approved Source Protection Plan: CTC Source Protection Region (March 2022)
Applicable to Richmond Hill, Vaughan, Whitchurch-Stouffville (southern portion), King (southern portion) and Markham

Drinking Water Source Protection: South Georgian Bay Lake Simcoe Source Protection Plan (January 2015, amended May 2024)
Applicable to Georgina, Newmarket, Whitchurch-Stouffville (northern portion), Aurora, King (northern portion) and East Gwillimbury

Environmental Protection Act, R.S.0. 1990, c. E. 19
Freeze, R.A. and Cherry, J.A. (1979). Groundwater. Prentice-Hall, Inc., Englewood Cliffs, New Jersey.
Hydrogeological Assessment Submissions: Conservation Authority Guidelines for Development Applications (June 2013)
Hydrogeological Technical Information Requirements for Land Development Applications
Oak Ridges Moraine Conservation Act, 2001, S.0. 2001, ¢. 31
Ontario Ministry of Environment and Energy:
Guide to Permit to Take Water Application Form, n.d
Oak Ridges Moraine Planning Area, n.d.
Source Protection Information Atlas, n.d.
Stormwater Management Planning and Design Manual (March 2003)
Technical Guidance Document for Hydrogeological Studies in Support of Category 3 Applications, n.d.
Water management: policies, guidelines, provincial water quality objectives, n.d.
Ontario Ministry of Environment and Energy, Ontario Ministry of Natural Resources (April 1995):
MOECC Hydrogeological Technical Information Requirements for Land Development Applications
Ontario Requlation 63/16: Registration under Part I.2 of the Act — Water Taking
Ontario Requlation 245/11
Ontario Requlation 284/07, Source Protection Areas and Regions
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https://www.ontario.ca/laws/statute/06c22
https://ctcswp.ca/ 
https://ourwatershed.ca/assets/uploads/2024/05/AmendedSourceProtectionPlan_Apr2024_final.pdf
https://www.ontario.ca/laws/statute/90e19 
https://hydrogeologistswithoutborders.org/wordpress/wp-content/uploads/Freeze_and_Cherry_1979-smaller.pdf
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://lsrca.on.ca/wp-content/uploads/2023/06/hydrogeological-_guidelines.pdf&ved=2ahUKEwijzLiQkNGGAxUU5MkDHQmgB_EQFnoECBYQAQ&usg=AOvVaw1yZTuC8uNXl9gZu8s5rTxY
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://trcaca.s3.ca-central-1.amazonaws.com/app/uploads/2016/02/17185418/Hydrogeological_Submission_Guidelines_for_Infrastructure_and_Development_Projects.pdf&ved=2ahUKEwimh-rYitGGAxU_GtAFHYqcKDYQFnoECBQQAQ&usg=AOvVaw2UThecOMdU-U3AWLAUzacf
https://www.ontario.ca/laws/statute/01o31
https://www.ontario.ca/page/guide-permit-take-water-application-form
https://geohub.lio.gov.on.ca/datasets/lio::oak-ridges-moraine-orm-planning-area/explore?location=44.009507%2C-79.530474%2C9.00
https://www.lioapplications.lrc.gov.on.ca/SourceWaterProtection/index.html?viewer=SourceWaterProtection.SWPViewer&locale=en-CA
https://dr6j45jk9xcmk.cloudfront.net/documents/1757/195-stormwater-planning-and-design-en.pdf
https://www.ontario.ca/page/technical-guidance-document-hydrogeological-studies-support-category-3-applications
https://www.ontario.ca/page/water-management-policies-guidelines-provincial-water-quality-objectives
https://archive.org/details/moeehydrogeologi00ontauoft/mode/2up
https://www.ontario.ca/laws/regulation/160063
https://www.ontario.ca/laws/regulation/110245
https://www.ontario.ca/laws/regulation/070284
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What other resources are there? (continued)

Ontario Requlation 387/04: \Water Taking and Transfer

Ontario Water Resources Act, R.S.0., 1990, ¢. 0.40

Professional Engineers of Ontario

Professional Geoscientists Ontario

Regional Municipality of York, Region of York Sewer Use Bylaw #2021-102, n.d.
City of Richmond Hill: Urban Master Environmental Servicing Plan

TRCA Stormwater Management Criteria

York Maps: Source Water Protection, n.d.

About these Terms of Reference

These Terms of Reference were developed as a joint effort with participation by representatives from all York Region municipalities
and the Region. The Terms of Reference are in widespread use across the Region, with local requirements added as prescribed by
each municipality at the pre-consultation stage.

The need and scope for this study will be decided by a municipality during initial pre-consultation process with input from partner
agencies. This pre-consultation process may include:

e Determination if this study is applicable

e Confirmation of criteria within these Terms of Reference that are appropriate for your development project
e |dentification of specific technical components that need to be addressed

e |dentification of detailed standards to be met

Notes:

If the proposed development is revised, the study/report shall reflect the revisions by an updated report or letter from the author
indicating the changes and whether or not the recommendations and conclusions are the same (Note: this is subject to the extent
of the revisions).

A peer review may be required. The cost of the peer review will be borne by the applicant.

If the submitted study is incomplete, is authored by an unqualified individual or does not contain adequate analysis,
the applications will be considered incomplete and returned to the applicant.
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https://www.ontario.ca/laws/regulation/040387
https://www.ontario.ca/laws/statute/90o40?search=resources#BK54
https://www.peo.on.ca/
https://www.pgo.ca/home
https://www.york.ca/yorkregion/bylaws/sewer-use-bylaw
https://www.richmondhill.ca/en/find-or-learn-about/urban-master-environmental-servicing-plan.aspx
https://trcaca.s3.ca-central-1.amazonaws.com/app/uploads/2021/10/20103017/SWM-Criteria-2012.pdf
https://maps.york.ca/Html5ViewerPublic/Index.html?viewer=SourceWaterProtection.YorkMaps
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