tors

irec

Board of D

Mee

ting Agenda

2024

]

Thursday May 2

Hamilton

tion

Conserva
Author

A Healthy Watershed for Everyone



This page intentionally left blank.



Hamilton
Conservation
Authority

A Healthy Watershed for Everyone

Board of Directors Meeting

Thursday, May 2, 2024 at 6:00 p.m.

Hamilton Conservation Authority is now conducting meetings in a hybrid format
via an in-person and WebEx platform.

All hybrid meetings can be viewed live on HCA’s You Tube Channel:
https://www.youtube.com/user/HamiltonConservation

. Call to Order — Brad Clark

. Declarations of Conflict of Interest

. Approval of Agenda
. Delegations
. Consent Items for Applications, Minutes and Correspondence

5.1. Applications — Development, Interference with Wetlands, Alterations to
Shorelines and Watercourses Page 1

5.2. Approval of Board of Directors Minutes — April 4, 2024 Page 3

5.3. Approved February 8, 2024 Conservation Advisory Board Minutes
— for receipt only Page 11

5.4. One item of correspondence from Halton-Hamilton Source Protection, Regarding
Recommended Phase Out of Free Well Water Testing Page 17

. Foundation Briefing Foundation Chair — Jennifer Stebbing

. Member Briefing

. Business Arising from the Minutes

8.1. Verbal Presentation, Wetland Mapping and Impact Assessment as result
of O. Reqg. 41/24 — Mike Stone

. Reports from Budget & Administration Committee and Conservation Advisory Board


https://www.youtube.com/user/HamiltonConservation

9.1.Budget & Administration Committee — April 18, 2024 — Susan Fielding

(Recommendations)

9.1.1. BA 2404 Asset Management Strategy Page 23

9.1.2 BA 2405 Hiring of Contract Employee to support Compliance with new Public Sector
Accounting Asset Retirement Obligations Page 49

9.2.Conservation Advisory Board — April 11, 2024 — Wayne Terryberry

(Recommendations)

9.2.1. CA 2411 HCA Natural Hazard Infrastructure — Asset Management Page 53
and Operation Plans

9.2.2. CA 2412 Saltfleet Study Area Master and Management Plans Page 453

10.Other Staff Reports/Memorandums

Reports to be approved

10.1. ERO #019-8320 — Regulation detailing new Minister’'s Permit and Review Powers
Under the Conservation Authorities Act
— Mike Stone Page 751

10.2. Appointment of Officers under the Conservation Authorities Act — Mike Stone Page 759

Memorandums to be received

10.3. Watershed Conditions Report — Jonathan Bastien Page 763
10.4. Conservation Areas Experiences — Gord Costie Page 767

11.New Business
12.In-Camera Items
12.1. Confidential Proposal - BD/May 01-2024
(Legal Matter)
13.Next Meeting — Thursday, June 6, 2024 at 6:00 p.m.

14. Adjournment
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Hamilton
Conservation
Authority

A Healthy Watershed for Everyone

Report

TO: Board of Directors

FROM: Lisa Burnside, Chief Administrative Officer (CAO)
RECOMMENDED &: Mike Stone, MCIP, RPP, Acting Director, Watershed
PREPARED BY: Management Services

DATE: May 2, 2024

RE: Permit Applications Summary Report

There were no permit applications approved by staff under the Conservation Authorities
Act and its regulations between the dates of March 23, 2024 and April 19, 2024.

RECOMMENDATION

THAT the Board of Directors receive this Permit Application Summary Report PASR-4/24
as information.
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Hamilton Region Conservation Authority

Minutes
Board of Directors Meeting

April 4, 2024

Minutes of the Board of Directors meeting held on Thursday, April 4, 2024 at 6:00 p.m.,
at the HCA main office, 838 Mineral Springs Road, in Ancaster, and livestreamed on
YouTube.

PRESENT: Brad Clark — in the Chair
Jeff Beattie - Virtual Craig Cassar
Lisa DiCesare Susan Fielding
Matt Francis - Virtual Brian McHattie
Mike Spadafora - Virtual Wayne Terryberry
Alex Wilson - Virtual Maureen Wilson

Jennifer Stebbing — Foundation Chair - Virtual

REGRETS:

STAFF PRESENT: Jonathan Bastien, Lisa Burnside, Grace Correia, Gord Costie,
Marlene Ferreira, Scott Fleming, Matt Hall, Colin Oaks, Scott
Peck, Mike Stone, Jaime Tellier, and Sandra Winninger

OTHERS: Martin Keller, Jordan Diacur

For the purposes of clarity, the minutes will follow the order of the Agenda.

1. Call to Order

The Chair called the meeting to order and welcomed everyone present.

2. Declarations of Conflict of Interest

The Chair asked members to declare any conflicts under the Board's Governance
Policy. There were none.
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3. Approval of Agenda
The Chair requested any additions or deletions to the agenda. Lisa Burnside
requests item 12.1 (in camera) be moved to following item 6, Foundation Briefing
and item 8.1 will be follow 12.1.

BD12, 3332 MOVED BY: Susan Fielding
SECONDED BY: Maureen Wilson

THAT the agenda be approved, as amended.

CARRIED

4. Delegations

There were none.

5. Consent Items for Applications, Minutes and Correspondence
The following consent items were adopted:

5.1. Applications — Development, Interference with Wetlands, Alterations to
Shorelines and Watercourses

5.2. Approval of Board of Directors Minutes — March 7, 2024

5.3. Six items of correspondence, labeled a to f, with respect to the Regulation for
Protection of People and Property from Natural Hazards in Ontario

6. Foundation Briefing
Jennifer Stebbing reported on the following:

The Foundation received a total of $3,520 in new donations from March 15t to March
315t 2024. These funds were directed to various projects including the Area of
Greatest Need Fund, Westfield Locomotive 103 Restoration and the Land
Securement Fund.

This brings the Foundation’s fiscal year-to-date fundraising total to $111,275, which is
14% of the goal and ahead of the same time last year.

The Foundation has started planning for their Annual General Meeting of members to
take place in May. Individuals who met the membership donation level for the past
fiscal year have been invited to opt-in to membership and participate in the AGM.



Board of Directors -3- April 4, 2024

BD12, 3333 MOVED BY: Lisa DiCesare
SECONDED BY: Wayne Terryberry

THAT the Foundation Briefing be received.

CARRIED

7. Member Briefing

7.1 HCA 2023 Annual Report

Lisa provided an verbal overview of the 2023 Annual Report and answered
members’ questions.

7.2 Fifty Point Wetland Verbal Update

Scott provided an update on the newly constructed wetland at Fifty Point and
answered the members’ questions.

BD12, 3338 MOVED BY: Brian McHattie
SECONDED BY: Craig Cassar

THAT the Verbal Updates be received

CARRIED

8. Business Arising from the Minutes

8.1.Provincial Requlatory and Leqislative Changes: Requlation of Development for
the Protection of People and Property from Natural Hazards.

Following in-camera legal discussion, members agreed on the wording of
“‘Whereas Statements” to highlight their concerns; these are included Amended

report, 8.1.

BD12, 3337 MOVED BY: Lisa DiCesare
SECONDED BY: Wayne Terryberry

WHEREAS the Hamilton Conservation Authority Board
directed staff to provide various submissions to the
Province of Ontario through the Environmental Registry
of Ontario and the Minister of Natural Resources and



Board of Directors

4. April 4, 2024

Forestry identifying the HCA’s concerns regarding the
recent changes made to the Conservation Authorities Act
and Ontario Regulation 41/24 that took effect on April 1,
2024;

WHEREAS the Hamilton Conservation Authority Board
continues to have concerns regarding the ability of
Conservation Authorities to assess impacts to natural
heritage (i.e. loss of wetlands) due to the removal of
“conservation of land’ and “pollution” as areas to be
addressed when reviewing development proposals;

WHEREAS the HCA values the relationship with First
Nations in the watershed and Indigenous leaders have
expressed concerns about the failure of the Province’s
Duty to Consult on these legislative and regulatory
changes;

WHEREAS the HCA shares concerns that there may be
negative impacts that may adversely affect the rights of
First Nations in the watershed,;

WHEREAS the Conservation Authority is prevented from
exercising the powers it used to have in protecting the
watershed and there is no direct way for the HCA to
challenge the regulation on constitutional grounds and
therefore complying with the law is an obligation for both
the HCA Board and staff;

NOTWITHSTANDING, concerns remain regarding the
impact of these changes to the natural environment and
the health of the HCA watershed;

THEREFORE, BE IT RESOLVED

THAT the Board of Directors receive this report as
information and further;

THAT the Interim Policies & Guidelines for the
Administration & Implementation of O. Reg. 41/24 and
Transitional Procedures & Guidelines prepared by
Conservation Ontario be adopted as interim direction
to support implementation and compliance with the
regulatory and legislative changes taking effect April 1,
2024; and
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THAT staff be directed to produce or update existing
HCA documents, policies and procedures as may be
required to ensure compliance with the new regulations
and legislative changes, and to report to the Board
periodically on these matters.

CARRIED

9. Reports from Budget & Administration Committee and Conservation Advisory
Board

There were not any reports from the Budget & Administration Committee or the
Conservation Advisory Board.

10.Other Staff Reports/Memoranda

Reports to be Approved

10.1. Tar and Chip Tender

Matt Hall provided an overview of the report and answered the members’
questions.

BD12, 3339 MOVED BY: Susan Fielding
SECONDED BY: Lisa DiCesare

HCA Staff recommends to the Board of Directors:
THAT the construction tender for the 2024 Tar and Chip
Road Resurfacing project, be awarded to Cornell

Construction Limited for a total cost of $227,898.40
which includes a contingency sum and HST.

CARRIED

10.2 Re-appointment of Enforcement Officers

Mike Stone provided an overview of the report and answered members’
questions.

BD12, 3340 MOVED BY: Maureen Wilson
SECONDED BY: Craig Cassar
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CARRIED

THAT HCA staff recommends to the Board of Directors:

THAT effective April 1, 2024, the HCA staff identified in
Attachment A, be re-appointed as Officers under Section
30.1 of the Conservation Authorities Act, and designated
as Provincial Offences Officers per the Class Designation
approved by the Minister of Natural Resources on March
20, 2024, for the purposes of ensuring compliance with
the Conservation Authorities Act and its regulations, as
well as the Trespass to Property Act, as more specifically
identified in Attachment A.

10.3 Delegation of Powers under the Conservation Authorities Act

Mike Stone provided an overview of the report and answered members’

questions.

BD12, 3341

CARRIED

MOVED BY: Susan Fielding
SECONDED BY: Maureen Wilson

THAT HCA staff recommends to the Board of Directors:
THAT the Board of Directors approve the delegation of

powers outlined in Attachment A, as permitted under
Section 28.4 of the Conservation Authorities Act.

Memorandums to be Received

10.4 Watershed Conditions Report

Jonathan Bastien presented a summary of the memorandum for members.

BD12, 3342

CARRIED

MOVED BY: Craig Cassar
SECONDED BY: Brian McHattie

THAT the memorandum entitled Watershed Conditions
Report be received.
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10.5. Conservation Areas Experiences Update

Gord Costie provided a summary of the memorandum and answered the
members’ questions.

BD12, 3343

CARRIED

11.New Business

There was none.

12.In-Camera Items

BD12, 3334

CARRIED

MOVED BY: Lisa DiCesare
SECONDED BY: Brian McHattie

THAT the memorandum entitled Conservation Areas
Experiences Update be received.

MOVED BY: Craig Cassar
SECONDED BY: Lisa DiCesare

THAT the Board of Directors moves in camera for
matters of law, personnel and property.

During the in camera session, one legal matter was discussed.

12.1. Confidential Discussion — BD/Apr.01-2024

(Legal Matter)

Brad Clark facilitated the discussion between members and HCA'’s legal

representative.

BD12, 3335

CARRIED

MOVED BY: Susan Fielding
SECONDED BY: Lisa DiCesare

THAT the confidential discussion entitled BD/Apr/01-2024
be approved/received and remain in camera.
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BD12, 3336 MOVED BY: Lisa DiCesare
SECONDED BY: Brian McHattie

THAT the Board of Directors moves out of closed
session.

CARRIED

Following the closed session, the agreed-upon “Whereas statements” that will be
part of the Amended Report, 8.1 were read.

13.Next Meeting
The next meeting of the Board of Directors will be held on Thursday, May 2, 2024 at

6:00 p.m. at the HCA Main Administration Office — Woodend Auditorium, 838 Mineral
Springs Road, Ancaster, Ontario.

14. Adjournment

On motion, the meeting adjourned.

Scott Fleming
Secretary-Treasurer
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HAMILTON CONSERVATION AUTHORITY

Conservation Advisory Board

MINUTES

Thursday, February 8, 2024

Minutes of the Conservation Advisory Board meeting held on Thursday, February 8,
2024 at 4:00 p.m., held by video conference and livestreamed on YouTube.

PRESENT: Wayne Terryberry — in the Chair
Elise Copps Tyler Cunningham
Natalie Faught Brian McHattie
Haley McRae Sherry O’Connor
Cortney Oliver Noah Stegman

Susan Fielding — Ex-Officio

REGRETS: Jamie Freeman

STAFF PRESENT: Rondalyn Brown, Lisa Burnside, Lindsay Davidson,
Grace Correia, Gord Costie, Marlene Ferreira, Scott
Fleming, Matt Hall, Cari Hobbs, Peter Lloyd, Griffin
Moore, Scott Peck, Mike Stone, Jaime Tellier, and
Sandra Winninger

OTHERS: Media — None

1. Welcome
The Chair called the meeting to order and welcomed everyone present.
2. Declaration of Conflict of Interest
The Chair asked members to declare any conflicts under the HCA Administrative By-

law. There were none.

3. Approval of Agenda

11
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The Chair requested any additions or deletions to the agenda.

CA2401 MOVED BY: Noah Stegman
SECONDED BY: Tyler Cunningham

THAT the agenda be approved.
CARRIED

4. Delegations

There were none.

5. Election of Vice Chair

Election of 2024 Vice-Chair

Wayne Terryberry called for nominations for the 2024 Vice-Chair for the
Conservation Advisory Board.

Nominated: Sherry O’Connor
By — Mover: Brian McHattie

The Chair called for nominations twice more. Having no further nominations, he
asked Sherry O’Connor if they accept the nomination. The election for the office of
Vice Chair of the Conservation Advisory Board for 2024 was then closed and the
position acclaimed with the following resolution.

CA 2402 MOVED BY: Natalie Fraught
SECONDED BY: Tyler Cunningham

THAT nominations for the 2024 Vice-Chair of HCA Board of
Directors be closed and Sherry O’Connor be confirmed as
Vice-Chair of the Hamilton Conservation Authority Board of
Directors for 2024.

CARRIED
The Chair declared Sherry O’'Connor as Vice-Chair of the Conservation Advisory

Board for 2024 by acclimation.

6. Member Briefing

12
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There was none.

7. Chairman’s Report on Board of Directors Actions

The following items were approved by the Board of Directors at the February 1, 2024
meeting.

CA 2328 HCA Shoreline Management Plan
CA 2329 HCA Floodplain Mapping Projects — Status Update

8. Approval of Minutes of Previous Meeting

8.1. Minutes — Conservation Advisory Board (December 14, 2024)

CA 2403 MOVED BY: Elise Copps
SECONDED BY: Natalie Faught

THAT the minutes of the December 14, 2024 Conservation
Advisory Board meeting be approved.

CARRIED

9. Business Arising from the Minutes

9.1.Follow-up, Advance Day Use Purchase Pilot Program for 2023

Lindsay Davidson reviewed the program, providing a breakdown in the use of the
Pass by conservation area. She noted it was particularly effective for groups who
rented a pavilion or group areas as less time was needed at the gate to enter the
conservation area.

Question arose re: day use visitors who don’t have an advance ticket. Lindsay
stated that the number of passes allotted to any area can be controlled, ensuring
that annual pass members can still access the area on a drop-in basis.

The plan for the program is to be integrated into the conservation areas’ regular
operations for 2024.

CA 2404 MOVED BY: Noah Stegman
SECONDED BY: Natalie Faught

THAT the Memorandum entitled Advance Day Use Purchase
Pilot Program for 2023 be received.

13
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CARRIED

10. Staff Reports/Memorandums

10.1. Indigenous Interpretive Signage Proposal

Griffin Moore reviewed the plan: the creation and installation of interpretive panels
focused on Indigenous history and culture along the Main Loop in the Dundas
Valley.

It was noted that funding was being sought through the HCA Foundation and grant
applications.

A working group will be struck, consisting of an internal staff committee as well as
Indigenous partners; preliminary contacts have been made.

Members expressed their enthusiasm for the project as well as offering to provide
their contacts to Indigenous people and/or groups.

CA 2405 MOVED BY: Haley McRae
SECONDED BY: Elise Copps

THAT the Conservation Advisory Board recommended to the
Board of Directors:

THAT the proposed Indigenous Interpretive Panels Project, as
outlined in this report, be approved for implementation
following the securement of funding.

CARRIED

10.2. Westfield Accession and Deaccession List

Peter Lloyd reviewed the Accession list for 2023, providing additional details on the
items recommended for accession, including a cherrywood baby’s cradle; whisky
bottle with a Maple Leaf embossed from the Prohibition era; and a brass table lamp
with stained-glass from the early 20" century.

A request was made that future lists include photographs of the items up for
consideration; staff agreed to do so.

CA 2406 MOVED BY: Haley McRae
SECONDED BY: Natalie Faught

14
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THAT the Conservation Advisory Board recommends to the
Board of Directors:

THAT the Westfield 2023 Artifact Accessions List be accepted
as the artifacts to be added to the Westfield Heritage Village
Conservation Area and the Hamilton Conservation Authority
collection.

CARRIED

Tyler Cunningham left the meeting.

10.3. Artaban Road and Lower Lions Club Road Parking Areas

Matt Hall provided a summary of the report. This was a follow up to the HCA Visitor
Management & Vehicle Parking Review, completed in 2019.

There was discussion regarding the balancing act to protect and enhance natural
areas while providing visitor access, particularly for the new proposed parking lot for
Tiffany Falls, given the size of the conservation area and impacts visitors can have
to the area.

Staff noted that waterfall areas are popular with limited parking and that our visitor
management approach is to direct them to safe places to park and access these
areas and keep them on trails and out of sensitive areas. Infrastructure is needed to
consider any further visitor management approaches in the future and that marketing
undertakes initiatives to direct visors to areas such as Westfield with our expanded
trail system to spread out visitation.

Natalie Faught left the meeting.

Following discussion, the original staff recommendation was revised through a
friendly amendment to separate direction for the two parking areas as follows:

CA 2407 MOVED BY: Brian McHattie
SECONDED BY: Sherry O’Connor

THAT the Conservation Advisory Board recommend to the
Board of Directors:

THAT Staff be directed to complete detailed design for the
Artaban Rd. Parking Lot Expansion project and formally
submit a Development Permit Application for this project to
the Niagara Escarpment Commission; and further

15
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THAT Staff be directed to complete a capacity study of Tiffany
Falls Conservation Area and return it to the Conservation
Advisory Board prior to completing detailed design for the
Parking Lot Addition project on Lower Lions’ Club Road and
formally submit a Development Permit Application for this
project to the Niagara Escarpment Commission.

CARRIED

11.New Business

There was none.

12.Next Meeting

The next meeting of the CAB is scheduled for Thursday, April 11, 2024 at 4:00 p.m.,
at the HCA Main Administration Office — Woodend Auditorium.

13. Adjournment

On motion, the meeting was adjourned.

16
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DRINKING WATER |
SOURCE PROTECTION Halton-Harmilton

Gur Aetions Malter Source Protection Region

April 12, 2024

The Honourable Andrea Khanjin, Minister of the Environment, Conservation and Parks
The Honourable Sylvia Jones, Minister of Health

Via email: minister.mecp@ontario.ca
sylvia.jones@ontario.ca

RE: Recommended Phase Out of Free Well Water Testing

Dear Ministers,

The 2023 Auditor General’s audit of Public Health Ontario (PHO) recommends that PHO, in
conjunction with the Ministry of Health, update and implement a plan to streamline public
health laboratory operations. In response, the Halton Hamilton Source Protection Committee
passed the following resolution at their meeting on March 19, 2024

THAT the Halton-Hamilton Source Protection Committee direct staff to write a letter to
the Minister of the Environment, Conservation, and Parks, the Minister of Health, area
municipalities, other Source Protection Committees and local health units requesting that
the province does not proceed with the recommended phase out of free private well
water testing in Ontario.

The Halton Hamilton Source Protection Committee is concerned about the proposed phase-out
of free water testing for private drinking water. Approximately 50,000 residents in the Halton
Hamilton Source Protection Region rely on non-municipal water sources, like private wells,
which lack legislative protection. Free testing reduces financial and logistical barriers for
residents, enabling regular testing that helps ensure safe drinking water sources. The
committee urges the province to not proceed with the phase-out, as outlined in the attached
March 19, 2024 committee report.

Yours truly,

y =

Robert Edmondson
Chair, Halton-Hamilton Source Protection Committee

Cc. Source Protection Committee Chairs and Program Managers
City of Hamilton Public Health
Halton Region Public Health

www.protectingwater.ca
2596 Britannia Road West, Burlington, ON L7P 0G3
Phone: 905-336-1158 ext. 2237. Mobile: 289-681-8697


mailto:minister.mecp@ontario.ca
mailto:sylvia.jones@ontario.ca

DRINKING WATER ™ |
SOURCE PROTECTION Halton-Hamitton

Our Aetions Matiar 2 Source Protection Region

City of Hamilton, Town of Grimsby, Niagara Region, Township of Puslinch, County of
Wellington, Halton Region, City of Burlington, Town of Halton Hills, Town of Milton,
Town of Oakville, Peel Region, City of Mississauga

www.protectingwater.ca
2596 Britannia Road West, Burlington, ON L7P 0G3
Phone: 905-336-1158 ext. 2237. Mobile: 289-681-8697
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Report To: Halton-Hamilton Source Protection Committee

Report No.: SPC-24-03-09

From: Martin Keller, Senior Manager, Watershed Planning and Source
Protection

Date: March 19, 2024

Subject: 2023 Auditor General Report — Proposed Phase Out of Free Well Water
Testing

Recommendation

THAT the Halton-Hamilton Source Protection Committee receives for information the staff
report SPC-24-03-09 2023 Auditor General Report — Proposed Phase Out of Free Well
Water Testing;

AND THAT the Halton-Hamilton Source Protection Committee direct staff to write a letter
to the Minister of the Environment, Conservation, and Parks and the Minister of Health
requesting that the province does not proceed with the recommended phase out of free
private well water testing in Ontario.

Executive Summary

The 2023 Auditor General’s Value-for-Money audit of Public Health Ontario (PHO)
recommended that PHO, in conjunction with the Ministry of Health, update and
implement a plan to streamline public health laboratory operations. The plan included
gradually discontinuing free private drinking water testing. The proposed phase out of
free water testing for private drinking water is of concern. Private systems are not
protected through legislated requirement under the Safe Drinking Water Act, 2002, and
Clean Water Act, 2006, but are more likely to contribute to cases of gastrointestinal
illness than municipal systems. In the Halton Hamilton Source Protection Region, about
50,000 resident do not receive water from municipal systems, with many relying on
private drinking water system, including wells. Currently, both the City of Hamilton and
Halton Region offer free well water testing. In 2012, a quarter of all samples from private
residential wells and cisterns in Hamilton had unsafe levels of bacteria. Free private well
water testing reduces barriers for residents to regularly test their wells. If implemented,
the proposal to privatize well water testing will increase the risk for residents on private
systems becoming ill.

Report

In December 2023 the Auditor General released its Value-for-Money Audit of Public
Health Ontario (PHO). The audit, among other items, found that PHO’s laboratory sites
were not operating efficiently. In 2017, PHO developed a plan collaboratively with the
Ministry of Health to modernize its laboratory operations by consolidating resources into

1
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fewer laboratory sites and discontinuing or restricting eligibility for certain tests. This plan
has not been approved and implemented. According to the audit, implementation of this
plan was put on hold due to the construction of the new London public health laboratory,
as well as increased capacity required from all PHO laboratory sites for COVID-19. Audit
recommendation #5 states that PHO, in conjunction with the Ministry of Health, should
update and implement a plan within 12 months to streamline public health laboratory
operations.

The 2017 plan proposed to gradually close six of the 11 public health laboratory sites
(Hamilton, Kingston, Orillia, Peterborough, Sault Ste. Marie and Timmins) and changing
the types of test offered at the PHO laboratory sites, including gradually discontinuing
free private drinking water testing. Mitigating rising costs of maintaining facilities and
establishing a more efficient operating model that reduces the rerouting of samples to
other PHO laboratory sites are stated as the main reasons for the plan.

The proposed phasing out of free private drinking water well testing is of concern. Private
drinking water systems do not have the legislated safeguards that are required for
municipal, communal, and public systems under the Safe Drinking Water Act, 2002.
Neither are the water sources of private drinking water systems protected through the
source protection program under the Clean Water Act, 2006. Under the Clean Water Act,
2006, only municipal drinking water systems are mandated to be included in the source
protection program. According to Health Canada’s guidance on waterborne pathogens,
private and small community water systems are vulnerable and recognized as being more
likely to contribute to cases of human gastrointestinal illness than municipal systems.

In the Halton Hamilton Source Protection Region, 95% of the population receive their
drinking water from municipal systems. The remaining 5%, or about 50,000 residents,
receive their drinking water from non-municipal systems, many of them private drinking
water wells. Testing of private well water is one of the only avenues for residents on
private systems to ensure their drinking water is safe. Well water testing of private wells
is the responsibility of each well owner. Currently, both the City of Hamilton Public Health
Services and Halton Region Public Health offer free private drinking water testing through
the PHO Hamilton laboratory site. The City of Hamilton Public Health Services
recommends testing at least three times a year for bacteria. In 2012, about a quarter of
all water samples from private residential wells and cisterns in Hamilton had unsafe levels
of bacteria.

Free private well water testing is important to reduce barriers for residents to test their
wells on a regular basis. Without free water testing, well owners would need to use
commercial labs for a fee, which disincentivizes testing. Without regular testing, water
quality is unknown, and residents are at increased risk of falling ill.
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In the Walkerton Inquiry Report Part 2, Justice Dennis O'Connor concluded the
privatization of laboratory testing of drinking water samples contributed directly to the E.
coli 0157:H7 outbreak in Walkerton, Ontario in May 2000. Twenty-four years later, there
is a proposal to privatize water testing once again.

Signed & respectfully submitted:

Martin Keller
Senior Manager, Watershed Planning and Source Protection

SN Betgern

Mardi Bergen
Source Water Information Coordinator, Watershed Planning and Source Protection
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Report

TO: Budget & Administration Committee
FROM: Lisa Burnside, Chief Administrative Officer (CAO)

RECOMMENDED BY: Matt Hall, Director; Capital Projects & Strategic Services

PREPARED BY: Nicholas Oleschuk, Asset Management Coordinator;
Capital Projects & Strategic Services

MEETING DATE: April 18, 2024

RE: 2024 Asset Management Strategy

STAFF RECOMMENDATION

THAT the Budget & Administration Committee recommends to the Board of
Directors:

THAT the HCA 2024 Asset Management Strategy be approved.

BACKGROUND & PURPOSE

Over time, HCA has acquired a substantial portfolio of capital assets, including
infrastructure, facilities and equipment which are important for fulfilling its mandate.
Staff have identified that HCA would benefit from a more structured approach to asset
management to better manage assets over their lifecycle.

The approved 2024 budget contained provisions to dedicate an existing HCA staff
member to lead and coordinate an Asset Management Strategy (AMS) and program for
the organization. The AMS is a foundational document which will drive the overall
direction of the program and its subsequent phases.

The purpose of this report is to seek Board approval for the 2024 Asset Management
Strategy (AMS) that has been developed and the processes prescribed within it.

23



STAFF COMMENT

The AMS began development in December 2023 by the HCA’s Asset Management
Coordinator with feedback from the Executive Team members. The strategy’s initial
phase is to establish a comprehensive Land Improvements inventory, which will detail
all physical infrastructure assets currently owned, managed and maintained by the
HCA.

The development and completion of the inventory for Land Improvements will provide
insight into how well an asset is performing, its overall condition, its estimated service
life, along with estimated replacement cost information. This will improve the HCA'’s
ability to adequately budget and plan future capital infrastructure maintenance and
replacement projects.

The Asset Management Program has been initially divided into three phases:

e Phase 1 — Asset Management Strategy & Land Improvements inventory

e Phase 2 — Risk Management & Financial Assessment, Asset Management Plan for
Land Improvements

e Phase 3 — Purchased Assets inventory

The AMS also outlines who will be involved with the process. An internal working group
has been formed which will consist of the Asset Management Coordinator, as well as
relevant HCA directors and staff that interact with assets on a daily basis. The Asset
Management Working Group (AMG) will steer the direction of the asset inventory, and
any future phases of the AM Program. The AMG is a critical component of the strategy,
as it will allow HCA business units to collaborate and tailor any documents to best suit
the HCA’s organizational needs.

The Land Improvements inventory database is required to be established prior to the
completion of an overall Asset Management Plan. In order to make informed decisions
on changes to infrastructure, it is critical to understand what infrastructure is operational,
where it is located, and its current state of repair. The complete inventory for the Land
Improvement assets is expected to take a substantial amount of time, with the HCA'’s
current target being November 2025.

Upon completion of the asset inventory for Land Improvements, the next step is to
generate risk management, performance evaluations, and financial assessments.
These topics were only briefly introduced in the final section of the AMS. A second
iteration of the AMS will outline details of these concepts and will contain processes for
how the HCA will implement them, with the ultimate goal of creating a comprehensive
Asset Management Plan for the Land Improvement assets.
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STRATEGIC PLAN LINKAGE
The initiative refers directly to the HCA Strategic Plan 2019 - 2024

e Strategic Priority Area — Organizational Excellence
o Initiatives — support the capital development and major maintenance program
to enhance our facilities and ensure they are safe, functional and current.

AGENCY COMMENTS
N/A
LEGAL/FINANCIAL IMPLICATIONS

The development of this strategy and any works related to Phase 1 of HCA’s asset
management program (AMG meetings, asset inventory data collection & development)
is covered under current budget allocations.

Future iterations of the asset management program will look at financial assessments of
HCA assets. The outcomes of these assessments will provide the HCA with information
that may dictate changes to infrastructure or other assets. External consultants and
specialists may be required for future phases of this strategy.

For municipalities, Ontario Regulation 588/17 under the Infrastructure Jobs and
Prosperity Act, introduced a legislative municipal requirement to develop Asset
Management Plans (AMP). For HCA municipal partners, (City of Hamilton and
Township of Puslinch), most assets are now incorporated into an AMP. Ontario
Regulation 686/21 under the Conservation Authorities Act, mandated AMPs for Water &
Erosion Control Infrastructure, which is currently under development by the HCA.

CONCLUSIONS

The purpose of developing an AMS is to ensure the optimal utilization, maintenance and
renewal of HCA'’s capital assets throughout their lifecycle. The AMS is the first of a
series of documents related to asset management the HCA is developing and
implementing. The current iteration of this strategy provides important context for asset
management and direction for HCA staff to move forward with creating the necessary
asset inventories and plans. This strategy will be treated as a “living document” which
will be continually updated and improved as future phases of the overall Asset
Management Program are implemented.
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Glossary

Asset Management Program (AM Program) — The Asset Management Program is a
compilation of inventories, documentation, and plans related to Asset Management. The
AM Program also includes the Operation & Maintenance of all assets, and Life Cycle
delivery decisions. The two primary documents are the Asset Management Strategy
and Asset Management Plan.

Asset Management Plan (AMP) — The Asset Management Plan is a comprehensive
document that provides detailed information regarding the condition, risk, financials, and
Life Cycle management activities of any given asset.

Asset Management Strategy (AMS) — The Asset Management Strategy is a high-level
document that provides guidance on the implementation of asset management
objectives, such as the Governance Model, Asset Inventory, and Condition Scoring. It is
a constantly evolving document that will phase in new asset management objectives as
required.

Asset Management Working Group (AMG) — A group of individuals from HCA business
units that guide the AM Program.

Asset Inventory — A comprehensive data source which contains a catalogue of asset
data, including attribute information for all assets. May also be referred to as the
‘Inventory” in the context of this document.

The Institute of Asset Management — A not-for-profit, professional body that is
internationally recognized for its development of Asset Management concepts and
practices.

Performance — The evaluation of the four main levels of service (Capacity, Function,
Physical Condition, and Affordability) which determine how an asset performs, as well
as the risks that are associated with an asset.

Records Management — The efficient and systematic control of the creation, receipt,
maintenance, use, and disposition of records.
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1. Executive Summary

Hamilton Conservation Authority (HCA), located at the western end of Lake Ontario, is
the area’s largest environmental management agency. Our work includes protecting
against flooding and erosion, managing conservation and recreational lands, and
promoting environmental stewardship and education. We own or manage 4,732
hectares (11,695 acres) of land, representing 10% of our watershed, and over 147
kilometres of trails. The HCA has a large quantity of tangible assets within its lands,
such as Land Improvements, Purchased Assets, and Natural Hazard Infrastructure.
Some of these assets not only improve the experience of visitors, but also protect
against hazardous flooding events.

HCA is developing an Asset Management Program (AM Program), which consists of an
Asset Management Strategy (AMS) and Asset Management Plan (AMP), to manage
tangible assets effectively and efficiently. The strategy will provide high-level details
regarding the implementation and framework of an AMP, while the AMP will document
detailed information of any given asset. These documents will allow the HCA to
prioritize the use of resources over a 10-year cyclical period and avoid potential failures
in critical pieces of infrastructure.

The first phase of the AM Program, which this strategy covers in detail, will address the
collection of data and the creation of an Asset Inventory for Land Improvement assets.
Future phases will look to expand and interpolate the data to provide Risk Assessments
with a focus on criticality and performance, as well as Financial and Life Cycle Activities.

The strategy should be viewed as a living document that will continue to change over
time, and as the HCA adapts further related policies.

PHASE 1 PHASE 2 PHASE 3

[ ASSET ASSET
— ASSET RISK
ASSET INVENTORY MANAGEMENT WA CEWENT INVERTORY
PURCHASED

MANAGEMENT FOR LAND & FINANCIAL
STRATEGY IMPROVEMENTS REPORTING |MPR6'¢EB|ENTS AT

Figure 1 — Phases of HCA’s Asset Management Program (subject to change)
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2. Introduction & Legislation

HCA'’s strategic plan has set out broad strategic priority areas which are interconnected
and advanced through the development of initiatives, programs and services in a
coordinated manner. A key initiative within the existing plan is to “support the capital
development and major maintenance program to enhance our facilities and ensure the
are safe, functional and current”. A renewed strategic plan which is in process also
speaks to enhancing how we manage assets through their lifespan.

HCA must reasonably maintain conservation areas and assets to uphold visitor and
staff safety to reduce the risk of legal repercussions. Additionally, continuous capital
development keeps the conservation areas accessible and improves the overall
experience of visitors. The AM Program, which consists of a strategy and plan, are key
tools to successfully achieve this initiative.

The conservation of natural heritage features is another priority area in HCA's strategic
plan. One of the initiatives that will be supported by the AM Program is to “Identify and
undertake restoration projects based on monitoring programs and master plans”. The
supporting documentation and databases generated by the AM Program can be used to
enhance the master plans with accurate information. As the HCA continues to make
developments on its lands, sustainable approaches and the potential impact to the
natural heritage features will be assessed to ensure a healthy watershed.

It is important to note that HCA’s AM Program will not only support the initiatives
highlighted above, but many initiatives in the Strategic Plan. The implementation of the
AMS (this document) will establish a calculated approach to the management of assets,
and introduce new concepts that will support risk assessment, performance and
financial strategies. The Asset Inventory and AMP will consolidate data which will
provide complete, accurate, and reliable information. Having detailed documentation of
the tangible assets in the watershed will allow for informed decision-making, in-depth
risk assessment, and provide essential financial information for years to come.

HCA lands contain a multitude of assets. There are close to 100 bridges, 15 kilometers
of internal roadways, 2 kilometers of boardwalks, 170 buildings, 145 kilometers of trails,
kilometers of underground and overland utilities, and many other Land Improvement
assets such as fencing and gates. HCA's fleet contains trucks, trailers, heavy
construction equipment, as well as lawn mowers and many other landscaping tools.
These are just a few examples of the many assets across the watershed. The
development of formalized strategies and plans to inventory and assess these assets
will be a long process, however the outcome will have positive effects for all HCA
divisions.

There are three main Ontario Regulations that shall be followed to develop a complete
Asset Management Plan:

e Ontario Regulation 588/17: Asset Management Planning for Municipal Infrastructure




e Ontario Regulation 686/21: Mandatory Programs and Services (under the
Conservation Authorities Act)

e Ontario Regulation 687/21: Transition Plans and Agreements for Programs and
Services Under Section 21.1.2. of the Act (under the Conservation Authorities Act)

In Section 5 of O. Reg. 686/21 Mandatory Programs and Services, it is outlined that
Conservation Authorities with Natural Hazard Infrastructure are required to develop and
implement an AMP by December 31, 2024. The Hamilton Conservation Authority does
operate Water Control Infrastructure and is therefore legislatively required to have an
Asset Management Plan for these specific pieces of critical infrastructure. The HCA is
currently developing a Natural Hazard Infrastructure Asset Management Plan and is
supplemental to the AMS.

3. Asset Management Objectives

In general, the AM Program will support the three main branches of asset management
and planning: Levels of Service, Cost of Service, and Risk. Figure 2 shows how these
branches are interconnected and directly support each other.

Levels of Service

e Develop strategies and plans pertaining to HCA assets and asset management.

e Develop and implement a process to inventory all HCA assets.

e Generate maps that correlate to asset management using GIS systems.

e Evaluate the Asset Inventory and compile detailed information for primary and
secondary datasets.

Risk

e Provide condition scoring and a criticality rating for any given asset.

e Develop a risk management matrix that prioritizes maintenance, replacement, or
other Life Cycle activities of HCA assets.

e Ensure data is updated and verified within the asset management program at set
intervals.

Cost of Service

e Reduce asset Life Cycle costs by effectively managing maintenance, refurbishment,
and replacement opportunities.

e Provide 10-year forecasts that facilitate efficient planning, construction,
maintenance, and operations.
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Levels of
Service

Cost of
Service

Figure 2 - Drivers of Asset Management — Referenced from ‘Introduction to
Asset Management Course’ provided by McMaster University

4. Asset Management Governance

The governance structure shown below (Figure 3) is a foundational element to the AM
Program. Understanding the roles and responsibilities of each party will guide the
development and application of the AMS and AMP.

High-Level
Guidance

Asset Management\ | Primary
Working Group Development

Ny Application &
HCA Divisions _’Support

Capital Developments & Works \—»Bﬁﬁiation

Figure 3 - Asset Management Governance Pyramid — Adapted from TRCA Asset Management Strategy (2019)
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Board of Directors (BoD)

The Board of Directors is responsible for the overall management of the Authority, with
a focus on five main functions:

e Strategic planning

e Financial oversight

e Corporate policymaking

e Executive Management oversight
e Governance and legal compliance

With regards to asset management, the HCA'’s Board of Directors approves the
corporate strategy/policy and annual budgets for both operating and capital to
implement the AM program.

Executive Team

The HCA'’s Executive Team is the senior leadership team within HCA. With regards to
asset management, the Executive Team endorses and recommends the Asset
Management Strategy and Plan to the Board of directors and any subsequent updates.
The Executive Team will also review any supporting documentation that is generated
from the Asset Management Plan, such as Risk assessments, service conditions and
financial strategies.

Asset Management Working Group

The Asset Management Working Group (AMG) allows selected business units to
collaborate on and develop the AM Program. The AMG consists of the following key
contributors:

Asset Management Coordinator, Capital Projects and Strategic Services (Chair)
Director, Capital Projects and Strategic Services

Director, Finance and Central Support Services (or Alternate)

Construction Projects Manager, Capital Projects and Strategic Services

Manager of Water Resources Engineering, Watershed Management Services
Senior Managers (East and West), Conservation Area Services (or Director CAS)

The AMG is the primary developer of the AM Program. The execution of key framework
items later outlined in this strategy are solely developed by the AMG, with the support of
specified groups.

HCA Divisions

There are currently five Divisions within the Hamilton Conservation Authority. These
Divisions have varying day to day operations that support the organization. The
Divisions will implement any new practices introduced by the AM Program and provide
any data requested by the AMG. The Divisions will report any changes in the assets
they manage or operate, and ensure certain assets are maintained and in a state of
good repair.

( ]
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Capital Developments & Works

Capital Developments & Works will implement the new business processes and data
tracking strategies that stem from the AM Program. Capital Developments & Works will
be assessed to ensure they are meeting the desired level of service, cost performance,
and desired risk as described in the AMP. This assessment will be done using all
available data.

5. Asset Management Framework

The Asset Management Framework as shown in Figure 4 outlines how different
components of the AM Program will interact with each other, and how high-level
decisions regarding assets will be implemented in day-to-day operations. The initial
planning of Asset Management is informed by Legislative and Internal/External
Expectations. The AMP developed for Natural Hazard Infrastructure, for example, is a
direct result of legislation passed by the Ontario Government. The other sections of the
AMP are being implemented to support better levels of service, and to be aligned with
our Municipal partners and other Conservation Authorities. The Strategic Plan for the
Hamilton Conservation Authority defines a high-level vision and objectives that
consolidate the expectations from the initial step.

—| Legislative and Internal/External Expectation j——

\ 4

P HCA Strategic Plan o

v

Asset Management Strategy [+

v

OPe"a‘e 4  service Management |

L&I‘;ﬁ‘;‘ﬁ{? H Risk Management | ‘—

Dispose ‘-I Financial Management |

Asset Management Reporting

Asset Inventory & Data

Asset Management Performance Monitoring

v

o Asset Management Plan P

Figure 4 - Asset Management Framework — Adapted from TRCA Asset Management Strategy (2019)

The Asset Management Strategy develops the foundation for the Asset Management
Plan and the Life Cycle Delivery for the assets (Operation & Maintenance). The AMS
describes the high-level topics such as governance, framework, and data & information
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prior to any Asset Management Planning, and provides information on how the Asset
Inventory will be gathered.

The core of the Asset Management Framework is the Life Cycle Delivery. By using a
combination of asset data and parameters set out in the different management
categories (Service, Risk, and Financial), it will become clear on how to approach any
given asset. Once all of the relevant data has been consolidated, it may then be used to
create the AMP. The AMP breaks down the individual asset categories and reports on
various service areas. The AMP will also outline long-term financial forecasting, which
will allow for more efficient budgeting.

Once the AMP has been created, implementing the recommended approach and best
practices for assets will be monitored. If a certain solution isn’t working as intended, it
can always be reevaluated through the AMS or the Life Cycle Delivery.

Maturity Levels

Maturity Levels in Asset Management evaluate the progress and development of topics
and concepts in Asset Management. These topics include Asset Management
Strategies, Plans, Inventories, Management practices, and much more. The level of
maturity can be plotted on a 0-5 scale, as seen in Figure 5. Through the AMS, the HCA
has become aware of the foundational topics that drive Asset Management, which is
level 1. There are many more topics to explore in later phases of the AMS. The goal is
to reach level 3 for most topics, which indicate that the HCA is competent in the
respective topics and can achieve the goals originally set out. Levels 4 and 5 look at
optimization strategies, and ultimately achieving a level of excellence. The schedule
found in Appendix A shows how these concepts will mature over time to a competent
maturity level.

o
*~ L
s @ X
OL' sfb ] QQ’ .. < >
$ & Developing & Optimizing FES
N &S 3

Maturity Scale

0] 1 2 3 4 5

Figure 5 - Asset Management Maturity Scale — Referenced from The Institute of Asset Management
‘Excellence & Maturity’ webpage: IAM - Excellence & Maturity (theiam.org). Accessed on March 4, 2024
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6. Asset Inventory & Data

An Asset Inventory is a comprehensive data source which contains a catalogue of asset
data, including attribute information for all assets. This attribute information includes
detailed asset information such as condition, age, replacement values, and specific
asset info (materials, measurements, etc.). At the time of writing this strategy document,
the HCA does have some information on key infrastructure and Land Improvements.
However, the data is spread across multiple databases and sources, and the accuracy
of some data needs to be reviewed and verified. In some cases, the history of an asset
may be completely unknown, or have no formal records.

Effective management of data and information is a critical component of the Asset
Inventory and the AM Program as a whole. In order to create an Asset Inventory that
can be relied upon, the data within it must be readily available and of adequate quality
to support business decisions and conclusions. Capital improvements and large
financial investments rely on this information to generate arguments for their
consideration. Having a high degree of data confidence will ensure the asset
management program is successful right from its inception. There are two key
components of data and information management that promote high data confidence:
Data Standards and the Information Life Cycle. These concepts will be expanded upon
in the following subsections.

The Records Management Program is an important component when it comes to data
management. This program was initiated by the HCA in 2019, and looks to maintain
evidence of information and business activities in the form of records. In the Records
Retention Schedule, Asset Management has been listed as a record series with unique
parameters for filing and retention. The AM Program will conform to the objectives set
out by the Records Management Program, by ensuring data is retained appropriately
and filed as per the Records Management Procedures.

The Asset Inventory will accomplish the following objectives:

e Compile existing asset databases into one central data source.

e Inventory all physical HCA assets using the best data gathering processes.

e Create a new asset designation that can be applied to all assets.

e Create processes for data gathering with an emphasis on high data confidence.

e Breakdown assets into hierarchies that can be easily interpreted.

¢ Allow data to be broken out into specific reports for the development of supplemental
documentation (Risk Management, Financial Statements, etc.)

e Assess the condition of key pieces of infrastructure and Land Improvements.

Classification & Hierarchy

Before any data can be gathered for the Asset Inventory, it is important to define what
assets will be included within the HCA’s AM Program.

'

37

~



e All assets shall only consist of “Fixed Assets”. A Fixed Asset is a long-term tangible
piece of property or equipment that is owned and used for operations. Fixed Assets
do not necessarily have to be fixed (stationary or immobile) in all senses of the word.

e Consequently, Land, Natural and Intangible assets will not be included in the Asset
Management Program.

A foundational element to the Asset Inventory is classifying assets in a hierarchy. The
asset classification breaks out assets by the service they provide.

Structures Buildings
Land Improvements Access Control Gates & Fencgs

(Phase 1) Rqa_u_js & Trails Roads & I?arklng Lots
Utilities Water Mains
Mechanical Equipment Generators
Fleet & Machinery Trucks & SUVs

Purchased Assets Small Equipm_ent Lavyn Mowgrs & Trimmers

(Phase 2) F|xtgres, Furnltlure & Office Furniture
Stationary Equipment Computers
Computers & Software IT Infrastructure

Natural Hazard
Infrastructure (See Natural Hazard Infrastructure AMP)
(Under Development)

Land Improvement assets are generally permanent infrastructure components that can
be found on all HCA lands, including the Administrative Office. Some of these assets,
such as bridges and buildings, have comprehensive databases already. Land
Improvement assets will be inventoried in Phase 1 of the AM Program, and will set the
baseline for future phases.

Purchased assets are fixed assets that aren’t directly integrated with HCA lands. In
most cases, these assets are pieces of equipment that can be easily transported, or
don’t necessarily have an assigned location. These Assets will be inventoried in a later
phase of the AM Program, after the Land Improvements section has been fully detailed.

A more thorough breakdown of the Classification can be found in Appendix B — Asset
Classification. This document will list all known assets and assign them to a specific
class and subclass.

Data Standards

The use of data standards will greatly improve the collection and storage of data utilized
by the HCA. By formalizing practices that are used industry wide, the HCA can expect
to have accessible data that is gathered efficiently.

'
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o Datasets
For clarity and efficiency, there will be two datasets created for the Asset Inventory.
The primary asset dataset will be applied to every asset included in the Asset
Inventory. This dataset will include general information, such as the asset name,
service, location, and condition.

Primary Asset Dataset

Asset Name
Description
Class
Subclass
Location (P Number)
Criticality
Year of Purchase or Construction
Remaining Life (Estimated)
Est. Cost @ Purchase
Est. Cost to Replace
Disposed (Y/N)
Life Cycle Cost to Date
Condition Grading Scale

The secondary asset dataset will be a custom dataset that is created for specific
assets. Assets such as buildings, bridges, or machinery are too intricate to be
assigned a single condition rating and require more attention to individual
components of the asset. For example, the ‘Buildings’ secondary dataset will include
information on the foundation and wall structure, which apply to all buildings. These
components will be assigned their own condition ratings, descriptions, and other Life

Cycle information.
Secondary Asset Dataset —
Buildings (Example

Foundation
Wall Structure (Interior)
Wall Structure (Exterior)
Cladding
Roof Assembly
Doors
Lighting
Electrical Panels
Flooring
Security (locks & alarms)
Plumbing
W/C

(%)



It is important to note that the primary dataset will still apply to assets that have a
secondary dataset.

e Asset Identification Naming Convention
A key component for storing data is having a standard naming convention that can be
applied to any asset. Once a user becomes familiar with the system, any asset can
be easily identified, and new assets will fit into the Asset Inventory seamlessly. Using
data from the primary asset dataset, a new designation will be given to assets for
identification. Since the data for the designation comes from the primary dataset, the
designation will apply to all HCA assets.

Information Life Cycle

The Information Life Cycle is an asset management tool developed by the Institute of
Asset Management. The Information Life Cycle allows an organization to effectively
manage data and information. Just like the assets themselves, information has a life
cycle that changes over time. Figure 6 shows the entire Information Life Cycle from
beginning to end. If information is not maintained, the confidence in data degrades until
it cannot be relied upon. While Data Standards look to conform the storage of data in a
particular way, the Information Cycle evaluates the usefulness of such standards and
beyond.

- Delete | (End)
Utilize Improve
Data ata

Acquire } (Beginning)

new Data

Figure 6 - Information Life Cycle (Referenced from The Institute of Asset Management SSG
22, 23 & 25 — Asset Information, Strategy, Standards and Data Management)

e Acquire new Data
The acquisition of new data is the first step in the Information Life Cycle. In some
cases, data may already be available for a certain asset category. With the
introduction of the AM Program, all data will be reassessed as if there was no
previous data. Old data may still be used to verify or ‘double-check’ newly acquired
data, however, should not be relied upon due to low data confidence. Data points
like Year of Purchase or Estimated Cost at Purchase are variables that may be
difficult to obtain at times, which old databases and archives can assist with.
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One of the largest problems the HCA faces is verifying that all assets have been
accounted for. As previously mentioned, the HCA has about 4400 hectares of land.
To cover such a massive area, park staff (Conservation Area Services), Central
Support Services, and the AMG will need to coordinate data collection strategies to
ensure the entire watershed has been accounted for. Additionally, to make sure that
all of this newly acquired data meets the new standards, a new asset data form will
be created to assess and register assets. This form will be similar in structure to a
work order; key information and data is collected, then issued to the AMG for the
storage of data.

Store Data

In the early stages of development, the Asset Management Coordinator will be
solely responsible for the creation of a new database/inventory with new data
obtained. The Coordinator will consult the AMG to ensure that the standards are
being followed correctly and assess any potential gaps in the Asset Inventory.
Depending on the asset and its complexity, a secondary dataset may need to be
developed to gather data on core components. The AMG will review the secondary
datasets to ensure all required components are being evaluated.

Another way data will be stored (and acquired in some cases) is through the use of
GIS mapping. The HCA has an extensive database of GIS layers and orthographic
photos that will greatly benefit the AM Program. Some maps have already been
created for assets (buildings, parking lots, utilities, etc.) that the AM Program will
look to expand upon and revise as necessary. The goal of the revised GIS maps is
to allow users to locate the location of an asset and review any supplemental
information that can only be observed in mapping. For example, some HCA Land
Improvements may fall under special legislation, such as the Niagara Escarpment
Plan, or Ontario Heritage Act, which may change how an asset is maintained.

Utilize Data
The Data from the Asset Inventory will not only be used for the AM Program, but
also for business practices across the HCA.

Assess Data

Assessing the data obtained is an important step to continuously improve and
sustain the Asset Inventory, and the asset management program as a whole. Once
the data collected for the Inventory is utilized, it may become apparent that certain
data points are redundant and do not drive any decisions. Some data points that
were previously not collected or were not considered in the initial datasets may be
discovered in the utilization process. It will be the responsibility of the AMG to
assess data on a use case basis to ensure high data confidence and implement new
strategies for data gathering if need be.
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e Improve Data
Data will be improved upon as the AM Program is developed. The initial Asset
Inventory and subsequent AMP will utilize a baseline of data that encourages
improvement. Condition ratings, critically, and other data points will be implemented
its most basic form. Asset Management has long term implications and shouldn’t be
rushed, and by slowly developing data parameters and experimenting with different
datasets, it will become evident what works for the HCA and what doesn'’t.

State of Local Infrastructure & Physical Condition Scoring

The physical condition is one of four main subsets that evaluate the performance of an
asset. It is the most important subset to assess when evaluating Land Improvements,
as it provides insight into the nature of a possible failure or timing of a possible failure.
Since the HCA manages public spaces which promote recreational activity, it is critical
to evaluate how reliable and safe a piece of infrastructure is. The three other subsets,
capacity, functionality, and affordability are to be addressed in the Phase 2 of the AM
Program.

The first iteration of condition scoring will be done using a simple 0-5 scoring system
(see figure 7). For most assets, understanding the current age will be a sufficient
grading scale. However, some assets are more critical in nature, and will need to be
more thoroughly reviewed. Secondary datasets can assist in understanding the
components of an asset and their condition. Additionally, condition indexes from third
party consultants can be utilized for grading purposes. It will be noted in the primary
dataset what grading scale is used for condition score (age, third party index, etc.)

Unknown Poor I Fair | Good Very Good

Figure 7 — Physical Condition Scoring. 0 = Unknown, 5 = Very Good

The purpose of this section is to provide a foundation for condition scoring. The details
of the 0-5 scoring system will be explained and expanded upon during the creation of
the Asset Inventory. Once the HCA is at a certain level of maturity with evaluating asset
condition, alternative or more advanced matrices can be created.

7. Continuous Improvement, Future Phases & Optimization

The AM Program will be divided into multiple phases, with the intention to slowly build
up to an all-encompassing AMP. The sections explored above (Governance, Data
Management, Asset Inventory, etc.) highlight Phase 1 objectives. Appendix A contains a
high-level schedule of the approximate time it will take to complete Phase 1. The
following topics and sections are planned to be developed in later phases of the AMS.
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Criticality

Criticality is a unique topic, as it needs to incorporate other information aside from the
Inventory datasets. Criticality depends on context; service provided, risk exposure, and
financial planning are all related to the criticality of an asset. In order to confirm the
criticality of an asset, the AMG will need to first develop the risk-management matrix
and associated documentation.

Risk Management & Performance

Due to the nature of how the HCA operates, there are many internal and external
factors that can affect the performance of an asset. These factors, whether they are
predictable or not, need to be understood to avoid any catastrophic failures in
performance. The goal of risk management is to assess which risks the HCA finds
unacceptable and implement plans to mitigate that risk. A Risk Matrix, along with
Decision Criteria will be developed to determine Business Risk Exposure. To help
evaluate Risk, the three other subsets of performance (capacity, functionality, and
affordability) will have data gathered for them.

Life Cycle Activities (Operation & Maintenance)

Life Cycle Activities are already actions that are executed by the HCA, but the
background and information that drive the decision making is quite different. Risk-based
decision making provides objective reasoning for implementing Life Cycle Activities. The
primary activities are listed below:

e Operate — standard operational activities.

e Maintain — activities to retain asset condition to enable adequate performance.

e Refurbish — more rigorous maintenance activities to ensure adequate performance.
e Upgrade — activities to provide a higher level of service capability.

e Renew — activities that return the asset to the original service capability.

e Disposal — activities that remove an asset from the life cycle.

e Acquire - activities that provide a new asset.

The strategies to implement these Life Cycle Activities will be developed more
thoroughly in separate documentation.

Financial Management

Due to the nature of how the Hamilton Conservation Authority generates revenue,
finding the necessary funding to execute the Life Cycle Activities can be challenging.
Financial management uses all the available asset data to forecast potential funding
over a 10-year cyclical period, as well as current funding gaps. The current
management of capital expenditure is suitable for operations but can be enhanced with
proper financial planning and asset management prioritization.
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Appendix A - Roadmap

Asset Management Program - Roadmap & Maturity Levels

2024

January February March April May June July August September October November December

Asset Management
Strategy

B&A Report & Final
Draft

AMS Phase 1 - Development & Internal Consultation

Development & Dataset Concepts, Asset Form  EpEjeHaE s WA dl el gay!

Data Standards Creation Complete

Asset Classification Initial Development Development of Hierarchies and Classes Asset Classes Confirmed

Asset Management . . . Bi-monthly meetings . . . . ) )
) & Member Selection & Roles Initial meeting v & Bi-monthly meetings Bi-monthly meetings Bi-monthly meetings
Working Group commence
Asset Inventory - Land i i i
ik Inventory Sca!e & Distribution of Maps to Park Staff - Locating Assets Verification of Land Improvement Assets - Primary Dataset complete as possible & & GIS Mapping SlEILEGEICE IR EECI N s
Improvements Implementation Inventory Database Complete
2025
January February March April May June July August September October November December

Asset Management
Working Group

Bi-monthly meetings Bi-monthly meetings Bi-monthly meetings Bi-monthly meetings

Bi-monthly meetings Bi-monthly meetings

Detailed Land Optimise Approach for
Asset Inventory - Land " . .
Condition Evaluation, Seoncdary Datasets & GIS Mapping [ IS REGIa2  other Asset Classes
Improvements
Complete (Phase 2)
Maturity Level Description

The HCA has not recognized the need for this requirement and/or there is no evidence of

Level 0 - Innocent . .
commitment in place.

Level 1 - Aware The HCA has recognized the need for this requirement, and there is evidence to progress it.

. The HCA has identified how to achieve the requirements set out, and can demonstrate progress
Level 2 - Developing
towards the goal.

V= R RN@le T 15 =1 4=13 | 8 The HCA can demonstrate that is systematically and consistently achieves the goals originally set out.

Level 4 - Optimising |The HCA can demonstrate that it is continuously improving their asset management program.
The HCA can demonstrate that it employs the leading practices, and achieves the maximum value
from the management of its assets.

Level 5 - Excellent
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Appendix B - Asset Classification

Asset Classification - Land Improvements

Subclass Land Improvement Assets
Buildings
Pavilions
Docks
Platforms
Structures Stairs

Retaining Walls (min. 1m tall or larger)
Enfrance Signs (w/ Frame & Footings)
Bridges

Boardwalks

Gaftes

Access Control .
Fencing

Roads

Trails

Culverts (min. 24" diameter or larger)
Parking Lots

Roads & Trails

Water
- Water Mains
- Fire Hydrants
- Backflow Preventers
- Water Meters
- Wells
Gas & Propane
- Gas Lines
- Propane Tanks
- Gas Meters
Utilities Hydro
- Hydro Lines
- Transformers
- Light Poles
Communications
- Internet & Phone Lines
- Satellite Dishes
- Antennas & Towers
Sanitary & Storm
- Sepftic Tanks & Systems
- Sewer Mains

Hot Water Tanks

Boilers

Backup Generators

Roof Top Units
Mechanical |Furnaces

Equipment Vehicle Lifts

Pay & Display Machines*
Charging Statfions*

Fuel Tanks (for vehicles)*
Autogates*

* May be moved to Purchased Assets Class
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Asset Management Strategy - Asset Classification

Asset Classification - Purchased Assets
Subclass Purchased Assets
Trucks
SUVs & Cars
Utility Vehicles
Boats & Cradles
Mini Excavators
Marine Lift
Septic Truck
Dump Trucks
Tractors
Loaders
Trailers
Lawn Mowers & Trimmers
Snow Blowers
Chainsaws
Handheld Power Tools
Typical Office Furniture (desks, chairs, tables, etc.)
Filing Cabinets and Storage Racks
Outhouses (Portable Toilets)
Eyewash Stations
Computers
Display Systems
IT Infrastructure (servers, modems, etc.)
Phones
Major Software
Office Equipment (Printers, Plotters, Copiers, etc.)
WMS Equipment (aquatic monitoring, invasive species, etc.)
CAPSS Equipment (total Stations, GNSS unit, etc.)
CAS Equipment (cash registers... efc.)
CCTV Systems
Alarm Systems

Fleet &
Machinery

Small Equipment

Fixtures, Furniture
& Stationary
Equipment

Computers &
Software

Plumbing fixtures will be counted as part of the "Buildings" asset in Land
Improvements

Fleet and Machinery assets can be described as items that generally have a motor
or engine, or are accessories of such assefts.

End of Appendix B
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Hamilton 9 ] 1 ] 2

Conservation
Authority

A Healthy Watershed for Everyone

Report

TO: Budget & Administration Committee

FROM: Lisa Burnside, Chief Administrative Officer (CAO)

RECOMMENDED &

PREPARED BY: Scott Fleming, Director of Finance & Central Support
Services

MEETING DATE: April 18, 2024

RE: Hiring of Contract Employee to Support Mandatory

Compliance with New Public Sector Accounting Asset
Retirement Obligations

THAT the Budget & Administration Committee recommends to the Board of
Directors:

THAT this report on the new Asset Retirement Obligations be received for
information; and further

THAT in order to achieve compliance with the Public Sector Accounting Board’s
newly instituted PS 3280 Asset Retirement Obligations requirement, a contract
employee be added to the Finance department’s complement, funded through
reserves as needed.

BACKGROUND & PURPOSE

Recently, the Public Sector Accounting Board (PSAB) introduced its new PS 3280
Asset Retirement Obligation (AROs) requirement. An ARO describes a current
estimate of the future costs to be incurred to meet the legal obligation associated with
the full retirement of a current tangible capital asset, where a company will be
responsible for removing building materials, equipment and cleaning up associated
hazardous materials at some future date. AROs should be included as a liability in the
current financial statements to present a more accurate and holistic snapshot of the
organization’s overall value. December 31, 2023 is the first fiscal year to be impacted.
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This report is coming forward to advise that HCA will not be compliant with this new
standard for the 2023 financial year and, as a result, will have a qualified audit opinion
for non-compliance with this standard from our auditors. While not desirable, it is
generally acknowledged that changes of this magnitude often require additional time to
reach full compliance and if the organization demonstrates it has a plan of action to
attain compliance in a reasonable length of time the issue goes no further than the
qualification. This is comparable to when the new standard for tangible capital assets
was released and many organizations, including HCA, required additional time to
undertake assessment and implementation for compliance.

As part of staff's action plan, staff are proposing the hiring of a contract employee
primarily to assist HCA in achieving compliance with the new standard but also to drive
enhancement and modernization of our financial framework. Modernization has been
identified as a key area to improve financial business processes and enhance capacity
for business reporting overall, particularly given the increasing complexity with tracking
legislative requirements under the CA Act related to costs for mandatory and non-
mandatory programs and services as well as the new ARO.

STAFF COMMENT

HCA, in order to recognize which assets are impacted by the changes and properly
estimate the liability, are proposing to follow the approach as outlined below:

Step 1: Identification Identify items that are within the scope of Section PS2380

Step 2: Recognition For each item in scope, determine if it meets the
recognition criteria in PS3280

Step 3: Measurement For each item that meets the recognition criteria, determine

an appropriate estimate of the ARO

Typical examples of asset retirement obligations which may fall under the scope of PS
3280 include:

Closure and post-closure obligations associated with landfills.

Buildings with asbestos.

End of lease provisions (from the perspective of the lessee).

Decommissioning of fuel storage tanks, fire water holding tanks, or septic beds.
Removal of radiologically contaminated medical equipment.

Sewage or wastewater treatment facilities.

Contract employee for additional support

To ensure actioning of this process and compliance with PS 3280 and to further

effectively manage our asset retirement obligations, it has been identified by staff that
additional resources are required to be dedicated to this endeavor. Staff are therefore
proposing the hiring a contract accounting employee to assist in the following key areas:
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1) Comprehensive Assessment: Conducting an assessment of HCA's tangible capital
assets to identify potential asset retirement obligations, determining if it meets
criteria and associated liabilities. This will be undertaken in collaboration with staff
from other divisions in the HCA (conservation area services, capital projects, and
watershed management), along with any external consultant/experts as needed to
help contribute to identifying and quantifying ARO liabilities.

2) Valuation and Measurement: Collaborating with relevant stakeholders to determine
a reasonable estimated value of asset retirement obligations and ensuring accurate
measurement in accordance with PS 3280. Cost in scope will include indirect costs
such as removal of asbestos or storage tanks. Costs out of scope and not
considered include routine maintenance/replacements, selling or disposal, or
preparing the asset for alternate use.

3) Documentation and Reporting: Establishing documentation processes and
preparing accurate and transparent financial reports that comply with PS 3280
disclosure requirements.

Additionally, the contract employee will help support the Director of Finance to improve
financial business processes, staff capacity within Finance, along with any other support
as required.

STRATEGIC PLAN LINKAGE

The initiative refers directly to the HCA Strategic Plan 2019 - 2024
e Strategic Priority Area - Organization Excellence

AGENCY COMMENTS - N/A

LEGAL/FINANCIAL IMPLICATIONS

HCA has an adequate human resources reserve that can be utilized to support the
additional expense of the contract employee as well as an operating reserve providing
for any ARO obligations as required.

CONCLUSIONS

HCA must consider the impacts of the new ARO standard and how we can become
compliant to account for and report a liability for asset retirement obligations that fall
under the standards. Conservation Authorities are in various stages of review and
implementation across the Province. The hiring of an additional contract staff person
will provide support needed to achieve compliance and also provide further support for
the Director of Finance to help modernize and improve financial reporting.
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Hamilton 9 " 2 " 1

Conservation
Authority

A Healthy Watershed for Everyone

Report

TO: Conservation Advisory Board
FROM: Lisa Burnside, Chief Administrative Officer (CAO)

RECOMMENDED BY: T. Scott Peck, MCIP, RPP, Deputy CAO/Director, Watershed
Management Services

PREPARED BY: Karen Phong, Project Engineer
Jeff Tweedle, Conservation Planner
Jonathan Bastien, P.Eng, Water Resources Engineer

MEETING DATE: April 11, 2024

RE: HCA Natural Hazard Infrastructure —
Asset Management Plan

STAFF RECOMMENDATION

THAT the Conservation Advisory Board recommends to the Board of Directors of
the Hamilton Conservation Authority that the Hamilton Conservation Authority
Natural Hazard Infrastructure - Asset Management Plan dated March 2024 be
approved.

BACKGROUND & PURPOSE

On October 7th, 2021, the Province of Ontario enacted Ontario Regulation 686/21:
Mandatory Programs and Services, under the Conservation Authorities Act. Section 5 of
Ontario Regulation 686/21 established the requirement that an asset management plan be
developed related to the HCA’s water and erosion control infrastructure.

This Asset Management Plan (AMP) was developed with a goal to prioritize the needs of
HCA owned flood and erosion control infrastructure. This AMP is the first iteration in the
management process and covers a 20-year horizon timeline. It sets up an initial frame
work and will be continually developed and refined in the planned updates.

The purpose of this report is to seek CAB and Board endorsement of the plan to comply
with regulatory requirements.
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STAFF COMMENT

The flood and erosion control infrastructures that HCA operates are the Christie Lake
Dam, Valens Lake Dam and Mineral Springs detention reservoir, and Saltfleet wetland
berms (BC-1).

The following tasks were completed for each asset:

Inventory assets and components,

Assess asset value and conditions,

Manage assets with a life cycle cost perspective,

Evaluate asset performance and levels of service,
Assessment of risk and prioritization,

Budget for rehabilitation, replacement or disposal of assets.

2l

Levels of service, or goals at which assets are to accomplish, were developed for the
assets. The required levels of service were determined to be:

Provide public and operator safety,

Provide flood and erosion control,

Provide low flow control,

Provide recreational use for conservation area users (not included for Mineral
Springs Detention Reservoir as it does not serve a recreational purpose),

e Provide aquatic and terrestrial habitat (not included for Mineral Springs Detention
Reservoir).

Assets were assessed in terms of their age, physical condition as well as their
performance in relation to these levels of service. Generally, at the time of assessment, all
asset components were in fair to very good condition, and overall; assets were performing
at very good level of service.

A budget was prepared based on the replacement timelines and assessed asset values.
Table 1 - summarizes the estimated required capital replacement costs in 5-year intervals
for all four of HCA's assets. Figure 1 provides a visual representation of the annual
replacement costs for the asset.

Table 1 — HCA Asset Replacement Requirements

Asset 1-5 Years 5-10 years 10-15 years | 15-20 years
Christie Lake Dam - $9,592.65 $29,003.53 $13,531.38
Valens Lake Dam - $13,681.34 | - $19,298.89

Mineral Spring Detention Reservoir - - - N

Saltfleet Wetlands (BC-1) -

Total $23,500 $29,100 $33,000
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Figure 1 — HCA Assets — Annual Replacement Costs vs Plan Horizon Investment

HCA Assets - Capital Renewal Investment vs Lifecycle Investment
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To meet the annual capital requirements based on projected costs, an average lifecycle
investment was calculated, which estimates $4,300 each year for the next 20-years.

STRATEGIC PLAN LINKAGE
The initiative refers directly to the HCA Strategic Plan 2019 — 2023:
e Strategic Priority Area — Water Management
o Initiatives — Maintain and enhance our flood control infrastructure to address
flooding and work to augment low flow conditions
AGENCY COMMENTS
N/A
LEGAL/FINANCIAL IMPLICATIONS
N/A
CONCLUSIONS
The HCA Infrastructure Asset Management Plan dated March, 2024 is part of the ongoing
process of planning for HCA owned infrastructure. It sets up the initial framework and
provides an estimated schedule and budget for the next 20-years with the anticipation of

ongoing updates. This satisfies the requirement under Ontario Regulation 686/21 for the
development of an asset management plan.
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Hamilton Conservation Authority (Draft)
Natural Hazards Infrastructure Operational Plan March 2024

1.0 Introduction

On October 7th, 2021, the Province of Ontario enacted Ontario Regulation 686/21:
Mandatory Programs and Services, under the Conservation Authorities Act: Section 5
of Ontario Regulation 686/21 established the requirement that an Asset Management
Plan be developed and implemented for any water control structure that mitigates risks
to life and damage to property due to flooding, provides flow augmentation, or provides
erosion control. Hamilton Conservation Authority (HCA) operates several natural hazard
structures that are subject to the regulation.

2.0 Objective

This Asset Management Plan (AMP) was developed to prioritize the needs of HCA
owned flood and erosion control infrastructure. This AMP covers a 20-year time horizon
and will be updated on an ongoing basis. HCA owns and operates a large number of
assets as part of its operations, however the scope of this AMP is strictly for the
management of flood control and erosion control assets. The plan will help guide and
assist with decisions for maintenance, rehabilitation, repair or replacement.

3.0 Background Information

The flood and erosion control structures that HCA operates are the Christie Lake Dam,
Valens Lake Dam, Mineral Springs detention reservoir, and Saltfleet wetland berms
(BC-1). Their primary goal of these assets is to provide flood and/or erosion control for
the Hamilton region. In addition to this, Christie Lake Dam, Valens Lake Dam and the
Saltfleet Wetlands are within HCA owned conservation areas and provide recreational
opportunities for the public.

4.0 Approach

The following steps were completed to prepare this AMP:

Inventory assets and component,

Assess assets value and conditions,

Manage assets with a life cycle cost perspective,

Evaluate asset performance and levels of service,
Assessment of risk and prioritization,

Budget for rehabilitation, replacement or disposal of assets.

2 R

5.0 Asset Inventory
5.1.1 Asset Inventory

An inventory was taken of HCA'’s flood and erosion infrastructure assets. Each asset
was broken down into components that were categorized based on the infrastructure’s
design, maintenance and inspection requirements. Generally, a component was
distinguished if maintenance or replacement can be done independently to improve
asset condition.
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5.1.2 Condition Assessments

The asset conditions were assessed using existing safety reviews, maintenance and
inspection records and reports. Age of the asset, recent rehabilitation, repairs or
upgrades were also considered in the asset condition.

Each asset component was given a rating on a scale between Very Poor to Very Good.
The associated rating was quantified according Table 5-1 developed by the Canadian
Network of Asset Managers.

Table 5-1 — Condition Assessment Ratings Table

Percentage
Rating Condition Description E.s tlmatec! §erwce
Life remaining on
asset (%)
Very Good | Well maintained good conditions, new or recently rehabilitated. 80-100

Adequate for now. Acceptable, generally approaching mid stage of

Good expected service life.

60-80

Requires attention. Signs of deterioration, some elements exhibit

deficiencies. 40-60

Fair

At risk of affecting service. Approaching end of service life,
Poor condition below standard, large portion of system exhibits 20-40
significant deterioration.

Unfit for sustained service. Near or beyond expected service life,
Very Poor | widespread signs of advanced deterioration, some assets may be <20%
unusable.

The following documents were reviewed to make estimates on asset conditions:

e GHD, (September 28, 2023). Christie Lake Dam, Dam Safety Review.

e Tulloch, (March 12, 2021). Dam Safety Review - Valens Dam.

e Hamilton Conservation Authority, (2021) Mineral Springs Detention Reservoir
Monthly Visual Inspection Summary.

e Hamilton Conservation Authority, (February 12, 2024) Post-Construction
Monitoring of Saltfleet Wetlands (BC-1 East and West).

e Various other HCA regular maintenance and rehabilitation records.

5.1.3 Asset Value

The asset values in this AMP are high level estimates based on construction costs,
where available, preliminary design costing at the time of project development, or rough
estimates based on comparable projects, construction and materials. Therefore, the
asset values in this AMP are to only be used for prioritization of asset management
requirements and high-level budgeting for the preparation of a financial strategy. Where
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data was not available, a placeholder value was used and should be updated in future
updates to the AMP.

5.1.4 Asset Lifecycle and Replacement Timelines
Some definitions are provided to clarify terms used in this AMP include:

Designed Life Expectancy — the anticipated number of years that an asset is designed
to last. This is typically based on industry standard and supplemented with experience
with replacement history.

Level of Service — A measure of the performance of an asset against organizational
goals. This is regardless of the asset physical condition.

Effective Age — The estimated age of the asset based on conditions assessments. The
effective age was determined by the asset condition and its associated percent
estimated service life remaining, see Table 5-1 — Condition Assessment Ratings Table.

Remaining Service Life — The anticipated number of years an asset has left until it is
expected to be replaced.

Replacement Timeline — The anticipated date which the asset is to be replaced.

Each asset has a designed life expectancy after which it should be replaced. Routine
inspections, maintenance and management can extend the life of the asset. Many of
HCAs has asset components have reached or are approaching their designed life
expectancy, but still maintain value, provide an adequate level of service and do not
presently require replacement. Therefore, the replacement timeline of each asset was
assessed and adjusted based on the estimated remaining service life.

Estimated remaining service life = Design life expectancy - Effective age

Several of the asset components have an estimated remaining service life exceeding
the 20-year time horizon of this AMP. Regular condition assessments as part of the
5-year AMP review cycle will continually update the asset replacement requirements
and capture the future maintenance and replacement costs.

5.2 Christie Lake Dam

The Christie Lake Dam is located on Spencer Creek, upstream of Dundas within the
Christie Lake Conservation Area. The dam provides flood control and low flow
augmentation. In addition, the dam reservoir provides recreational opportunities and fish
habitat. Christie Lake Dam consists of the following components:

¢ A 109 m long concrete dam with Ogee emergency spillway with the crest elevation

at 235.93 m. At the top of the spillway, 0.60 m high (total) flashboards are installed,
which can be removed in case of a major flood.

3
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e A control structure consisting of two Ogee spillways with the crest elevation at
231.65 m, controlled by two 4.88 m wide 4.88 m high radial gates or 1.52 m high
steel panels during the winter. The maximum opening of the radial gates is 3.66

m.

e A drop inlet structure containing three 1.83 m wide stop log controlled bays, two
0.6 m x 0.6 m gate valves, and a 0.15m diameter low flow valve. The stop log bays
have a sill elevation of 234.48 m. 0.53 m high (total) stop logs are installed in each
bay during summer. The gate valves have an invert elevation of 229.52 m. The
low flow valve has an invert elevation of 231.50 m.

e Earth embankments as the abutments.

5.2.1 Asset Components of Christie Lake Dam

The asset components of the Christie Lake Dam are summarized in Table 5-2.

Table 5-2 - Christie Lake Dam Asset Inventory

Asset ID

Component

Description

CD-001

Automatic Gauge

Automatic reservoir level gauge and rain gauge at the
dam connected to data logger. Remotely accessed from
HCA office.

CD-002

Staff Gauge

Imperial staff gauge on upstream side of south wingwall.

CD-003

Radial gates

Two radial gates on control structure, the radial gates
are used to provide coarser flow control.

CD-004

Fall Arrest System

Fall arrest horizontal life line installed in the area of the
gain covers in the walkway, as well as fall limiters and
safety harnesses.

CD-005

Safety Boom

The permanent safety boom is installed upstream.

CD-006

Low Flow Valves

Two (2) 0.6x0.6 m low flow gate valves and one (1) 0.15
m diameter gate valve is located at the upstream face of
three (3) low flow conduits through the drop inlet
structure. The low flow valves are used to provide finer
flow control.

CD-007

Radial Hoisting System

The motorized drum hoisting system, used for opening
and closing the radial gates. This includes motors,
drums, brakes, fan brakes, etc.

CD-008

Overflow Spillway Stop Logs

Timber beams located above overflow spillway, that are
permanently installed to increase reservoir storage
capacity prior to overflow.

CD-009

Access Road

Access road from Crooks Hollow Road, including vehicle
gate.

CD-010

Handrails and Walkway over dam

Various galvanized handrail and non-slip coated
walkway over the dam.

CD-011

Dam Concrete

Dam, radial gates stilling basin, low flow conduits stilling
basin, drop inlet structure, four (4) wingwalls, overflow
spillway, walkway deck and piers

CD-012

Dam Building

Building housing the dam operational controls, backup
generator, and other electrical control panels. The dam
building also includes a security camera facing the

walkway of the dam, the dam building is equipped with

4
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Asset ID

Component

Description

an alarm system. The radial gate control panels, and
reservoir level gauge have been included as other
components.

CD-013

Overflow Spillway

Ogee weir, vegetated overflow spillway including earthen
abutments.

CD-014

Drop Inlet Structure

Low flow outlet structure that houses the three (3) low
flow conduits. This item includes two (2) maintenance
valves located at the downstream face of the two (2) low
flow conduits controlled by the 0.6x0.6 m valves. There
are also trashracks installed around the inlets to each of
the three (3) low flow conduits. Also included is the deck
grating and access ladder. The three (3) low flow valves
and low flow overflow stop logs have been included
elsewhere.

CD-015

Tailrace

Downstream of the overflow spillway, including gabion
basket walled section of outlet channel immediately
downstream of the radial gates

CD-016

Reservoir

The total reservoir surface area within the watershed
during summer is 72 ha. The watershed has a maximum
reservoir storage capacity of about 395 ha-m (3,950,000
m3) at elevation 237.44 m GSC (figures from Christie
Lake Dam Safety Review, 2013)

CD-017

Radial Gate Control Panels

Two (2) control panels (one for each radial gate) located
on the south wall in the electrical room in the dam
building.

CD-018

Low Flow Overflow Stop Logs

Timber beams located above the three (3) low flow
conduits in the Drop Inlet Structure, that are permanently
used to establish typical summer reservoir water levels

CD-019

Winter Gates and Hoisting System

Two (2) steel winter gates that provide weir flow control
in the winter, replacing the radial gate flow control. In the
winter, the radial gates are stored in the fully open
position, to avoid ice damage. Hoisting system including
overhead gantry and two (2) chain manual pulley hoists,
used for installing and removing the winter gates. Also
includes the steel gain covers in the walkway over the
dam, used for accessing the area.

CD-020

Earthen Abutments

The concrete dam has earthen abutments on either side

CD-021

Fencing

Safety fencing around both sides of the outlet channel
downstream of the radial gates

CD-022

Signage

Twenty (20) “Danger”, “Warning” or “No Trespassing”
signs throughout the area.

CD-023

Lighting

X light posts are located along the reservoir side of the
walkway over the dam
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5.2.2 Asset Value of Christie Lake Dam

Asset values of Christie Lake Dam were determined using original construction costs
and was inflated to 2024 costs using an annual average inflation rate of 3.5%

(Table 5-3). Where initial purchase costs were not available, a best estimate based on
experience was used to provide an idea of the overall magnitude of expected costs.

Table 5-3 - Christie Lake Dam Asset Value

Estimated 2024

Asset Component Year il Inflation | Overall
Purchase
ID Purchased Cost (Annual) | Replacement
Cost

CD-001 | Automatic Gauges 2013 $3,000.00 - $3,000.00
CD-002 | staff Gauge 1972 $300.00 - $300.00
CD-003 | Radial gates 1972 $103,170.00 3.5% $617,236.53
CD-004 | Fall Arrest System - $10,000 - $10,000.00
CD-005 | Safety Boom 2021 $391,208.62 3.5% $433,739.99
CD-006 | Low Flow Valves 2017 $200,300.00 3.5% $254,837.54
CD-007 | Radial Hoisting System 2019
CD-008 Overflow Spillway Stop 1972

Logs
CD-009 | Access Road 1972
CD-010 Handrails and Walkway 2011

over dam
CD-011 | Dam Concrete 1972
CD-012 | Dam Building 1972
CD-013 | Overflow Spillway 1972 $666,413.51 | 3.5% $3,986,960.95
CD-014 | Drop Inlet Structure 1972
CD-015 | Tailrace 1972
CD-016 | Reservoir 1972
CD-017 Low Flow Overflow Stop 1972

Logs
CD-018 Winter Gates and Hoisting 1972

System
CD-019 | Earthen Abutments 1972
CD-020 E:g:'sGate Control 2013 $10,935.01 | 559, $15,964.78
CD-021 | Fencing 2021 $17,628.00 3.5% $19,544.48
CD-022 | Signage 2021 $3,174.17 3.5% $4,179.77
CD-023 | Lighting - $15,000.00 - $15,000.00

Total $5,360,764.04
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5.2.3 Asset Condition of Christie Lake Dam

The main source of asset conditions for Christie Lake Dam came from the most recent
Dam Safety Review (GHD, 2024) along with other maintenance records and
inspections. Condition ratings were chosen as per description in Table 5-1 — Condition
Assessment Ratings Table. Table 5-4 summarizes the asset and the assigned condition
rating.

Table 5-4 - Christie Lake Dam Asset Condition

Asset ID Component Condition Rating
CD-001 Automatic Gauge Good
CD-002 Staff Gauge Good
CD-003 Radial gates Good
CD-004 Fall Arrest System Good
CD-005 Safety Boom Very Good
CD-006 Low Flow Valves Very Good
CD-007 Radial Hoisting System Good
CD-008 Overflow Spillway Stop Logs Fair
CD-009 Access Road Fair
CD-010 Handrails and Walkway over dam Fair
CD-011 Dam Concrete Fair
CD-012 Dam Building Fair
CD-013 Overflow Spillway Fair
CD-014 Drop Inlet Structure Fair
CD-015 Tailrace Fair
CD-016 Reservoir Fair
CD-017 Low Flow Overflow Stop Logs Fair
CD-018 Winter Gates and Hoisting System Very Good
CD-019 Earthen Abutments Good
CD-020 Radial Gate Control Panels Good
CD-021 Fencing Fair
CD-022 Signage Very Good
CD-023 Lighting Good
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5.2.4 Estimated Service Life and Asset Replacement of Christie Lake Dam

The asset replacement timelines are presented in Table-5-5, and shows the total budget
required for replacement in 5-year intervals up to the 20-year planning horizon of the
AMP. It uses the replacement costs determined in asset value table above, including
inflation to the timelines estimated from the service life remaining. Several asset
components were identified but grouped together by available costing information. In
future AMP updates and as components are replaced or undergo maintenance, these
can be updated individually and potentially extend the overall asset estimated service
life.

Table-5-5 - Christie Lake Dam Estimated Service Life and Asset Replacement Timeline

Estimated
Asset Component Year Service Life | 1-5 5-10 10-15 15-20
ID Installed Remaining Years | years | years years
(Years)

CD-001 | Automatic Gauge 2013 10 - $4,100 | - $5,800
CD-002 | Staff Gauge 1972 14 - - $500 -
CD-003 | Radial gates 2019 35 - - - -
CD-004 | Fall Arrest System 2019 35 - - - -
CD-005 | Safety Boom 1972 67 - - - -
CD-006 | Low Flow Valves 1972 45 - - - -
CD-007 Radial Hoisting 2021

System
CD-008 Overflow Spillway 2017

Stop Logs
CD-009 | Access Road 1972

Handrails and
CD-010 Walkway over dam 1972
CD-011 | Dam Concrete 2011
CD-012 | Dam Building 1972 25 - - -
CD-013 | Overflow Spillway 1972
CD-014 | Drop Inlet Structure 1972
CD-015 | Tailrace 1972
CD-016 | Reservoir 1972
CD-017 Low Flow Overflow 1972

Stop Logs
CD-018 Wn_wtgr Gates and 1972

Hoisting System
CD-019 | Earthen Abutments 1972
CD-020 Radial Gate Control 1966 35 i i i i

Panels
CD-021 | Fencing 2013 12 - - $28,600 | -
CD-022 | Signage 2021 9 - $5,600 | - $7,800
CD-023 | Lighting - 22 - - - -
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Figure 5-1 shows the annual replacement costs for the Christie Lake Dam asset
components, as well as the average annual investment over the 20-year span of this
AMP.

Figure 5-1 — Christie Lake Dam Replacement Timeline Costs

Christie Lake Dam - Annual Replacement vs Lifecycle Investment
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5.3 Valens Lake Dam

The Valens Lake Dam is located on Spencer Creek, near the community of Valens,
Ontario within the Valens Conservation Area. The dam provides recreational
opportunities and fish habitat, but does also provide some flood control. The dam
consists of the following components:

e A 121.9 m long earth-fill embankment with a crest elevation at 277.3 m and a toe
elevation of 270.8 m.

e The dam has a concrete overflow culvert with a drop inlet. The concrete drop inlet
spillway has the crest elevation at 274.64 m. Stoplogs can be placed in the
concrete drop inlet structure to raise the water level up to 275.25 m.

e A square low-level intake (0.91 m by 0.91 m) is controlled by a 0.36 m diameter
valve. The invert elevation of the intake is 270.80 m.
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5.3.1 Asset Inventory of Valens Lake Dam
The asset components of the Valens Lake Dam are summarized in Table 5-6.

Table 5-6 — Valens Lake Dam Asset Inventory

Asset ID Component Description

Fourteen (14) "Danger", "No Trespassing" and

VD-001 Signage Contact Information signs throughout the site.

Concrete drop inlet structure deck grating and low
flow inlet pipe and trashrack. The one (1) low
flow valve, one (1) outflow conduit, and overflow
stop logs have been included elsewhere.

VD-002 Drop Inlet Structure

Road topping on crest for vehicle access,

VD-003 | Access Road including two (2) vehicle gates.

Automatic reservoir level gauge and rain gauge at

VD-004 Gauges the dam connected to data logger. Remotely
accessed from HCA office.
VD-005 Staff Gauge Staff gauge on side of drop inlet structure wall.

Handrails providing fall protection at outlet to

VD-006 Handrails outflow conduit.

Low level intake controlled by 0.36 m diameter

VD-008 Low Flow Valve
valve.

Outflow conduit, drop inlet structure, two (2)

VvD-009 Dam Concrete wingwalls, scour pad at outlet of outflow conduit.

Short section of constructed outlet channel,
VD-010 Outlet Channel including gabion basket banks, near outlet of
outflow conduit

Impervious fill overlain with pervious fill on

VD-011 Dam Earth Embankment
upstream and downstream slopes.

Custom stoplogs are seasonally installed around
the three (3) open sides of the drop inlet
structure, to establish typical summer reservoir
water levels.

VD-012 Stoplogs

Riprap on upstream slope of dam earth

VD-013 Upstream Erosion Protection
embankment.

Upstream detention storage from dam, Valens

VD-014 Reservoir Lake.

Four piezometers installed along cross-section
VD-015 Piezometers with data loggers, used to monitor for seepage
through the dam.

5.3.2 Asset Value of Valens Lake Dam

Asset values of Valens Lake dam were determined using preliminary design
construction costs, or more recent component replacement and inflated using an annual
average inflation rate of 3.5% (Table 5-7). Where initial purchase costs were not
available, a best estimate based on experience was used to provide an idea of the
general magnitude of expected costs.
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Table 5-7 - Valens Lake Dam Asset Value

Asset Asset Component Year Initial Inflation | 2024 Overall
ID Purchased | Purchase (Annual) | Replacement
Cost Cost
VD-001 | Signage 2021 $3,174.17 3.5% $4,179.77
VD-002 | Drop Inlet Structure 1966 - 3.5% $19,121.13
VD-003 | Access Road 1966 $6,500.00 3.5% $47,802.83
VD-004 | Gauges 2015 - - $3,000.00
VD-005 | Staff Gauge 2009 - - $3,000.00
VD-006 | Handrails 1966 $800.00 3.5% $5,883.43
VD-007 | Low Flow Valve - - - $254,837.54
VD-008 | Dam Concrete 1966 $22,000.00 3.5% $161,794.21
VD-009 | Outlet Channel 1966 $2,600.00 3.5% $19,121.13
VD-010 | Dam Earth Embankment 1966 $21,000.00 | 3.5% $154,439.93
VD-011 | Stoplogs 2013 $6,870.40 3.5% $10,030.58
VD-012 | Upstream Erosion Protection | 1966 $4,200.00 3.5% $30,887.99
VD-013 | Reservoir 1966 $7,500.00 3.5% $55,157.12
VD-014 | Piezometers 2019 - - $26,129.10
Total $795,384.74

5.3.3 Asset Condition of Valens Lake Dam

The main source of asset conditions for Valens Lake Dam came from the most recent
Dam Safety Review (Tulloch, 2021) along with other maintenance records and
inspections. Condition ratings were chosen as per description in Table 5-1 — Condition
Assessment Ratings Table. Table 5-8 summarizes asset components and assigned
condition rating.

Table 5-8 - Valens Lake Dam Asset Condition

Asset ID Components Condition Rating
VD-001 Signage Very Good
VD-002 Drop Inlet Structure Fair
VD-003 Access Road Fair
VD-004 Gauges Good
VD-005 Staff Gauge Good
VD-006 Handrails Fair
VD-007 Low Flow Valve Good
VD-008 Dam Concrete Fair
VD-009 Outlet Channel Fair
VD-010 Dam Earth Embankment Good
VD-011 Stoplogs Good
VD-012 Upstream Erosion Protection Fair
VD-013 Reservoir Fair
VD-014 Piezometers Good

11
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5.3.4 Estimated Service Life and Asset Replacement of Valens Lake Dam

The asset replacement timelines are presented in Table 5-9, and shows the total budget
required for replacement in 5-year intervals up to the 20-year span of this AMP. It uses
the replacement costs determined in asset value table above, including inflation to the
timelines estimated from the service life remaining.

Table 5-9 — Valens Lake Dam Estimated Service Life and Asset Replacement Timeline

Estimated

Asset Year Service 1-5 5-10 10-15 15-20
Asset ID .

Component Installed | Life Years | years years years

Remaining

VD-001 Signage 2021 9 - $5,600 - $7,800
vD-002 | Drop Inlet 1966 | 25 . i i i

Structure
VD-003 Access Road 1966 25 - - - -
VD-004 Gauges 2015 10 - $4,100 - $5,800
VD-005 Staff Gauge 2009 10 - $4,100 - $5,800
VD-006 Handrails 2013 25 - - - -
VD-007 Low Flow Valve 1966 35
VD-008 Dam Concrete 1966 25 - - - -
VD-009 Outlet Channel 1966 25 - - - -

Dam Earth
VD-010 Embankment 2005 35 - - - -
VD-011 Stoplogs 2013 35 - - - -
VD-012 Upstreqm Erosion 1966 o5 ) ) ) )

Protection
VD-013 Reservoir 1966 25 - - - -
VD-014 Piezometers 1966 35 - - - -

Figure 5-2 shows the annual replacement cost for the Valens Lake Dam asset, as well
as the average annual investment over the 20-year span of this AMP.
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Figure 5-2 - Valens Lake Dam Replacement Timeline Costs

Valens Lake Dam - Annual Replacement vs Lifecycle Investment
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5.4 Mineral Springs Detention Reservoir

The Mineral Springs detention reservoir is located on Sulphur Creek and created as a
result of the crossing at an unpaved section of Martin Road. The Martin Road section
representing the embankment is 240 m long with a weir crest protected by concrete
over a length of 30 m. The crest elevation of Martin Road at the low point for the
crossing is 188.46 m. A riser pipe inlet is included on a 0.60 m diameter culvert. The
invert elevation of the culvert is 183.50 m. Unlike the other three infrastructures, the
Mineral Springs detention reservoir is designed to overtop Martin Road for storm events
near and larger than the 10-year design storm.

Mineral Springs detention reservoir was constructed in 1985 to provide flood protection
for several properties along Sulphur Creek downstream. HCA entered into an
easement/maintenance agreement with the town of Ancaster (City of Hamilton) for the
Mineral Springs detention reservoir. The town agreed to maintain and repair the
detention reservoir in accordance with accepted engineering practice and as outlined in
the operation, maintenance and safety manual, while HCA is responsible for Capital
Works to the embankment and culvert structure. It is understood that the City of
Hamilton owns Martin Road as well as the embankment and culvert structure; while
HCA owns the land upstream of the road which is used as flood detention storage.
HCA replaced the outlet structure including culvert and rehabilitated the outlet stilling
basin in 2015.
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5.4.1 Asset Inventory of Mineral Springs Detention Reservoir

Table 5-10 summarizes the asset inventory of the Mineral Springs Detention Reservoir.

Table 5-10 — Mineral Springs Detention Reservoir Asset Inventory

Asset ID Component Description
Earthen berm with impermeable core, and semi-

MSD-001 | Earth Embankment impermeable cover, including geogrid and riprap
surface protection.

MSD-002 | Outlet Structure Corrugated steel pipe riser, culvert, and amourstone
headwall

MSD-003 | Access Road Driving surface on top of berm

MSD-004 | Outlet scour pad Stone dissipation pad

5.4.2 Asset Value of Mineral Springs Detention Reservoir

Mineral Springs detention reservoir asset values were estimated based preliminary
design costing and the successful contractor tender prices for the 2015 rehabilitation of
the outlet structure and outlet stilling basin. Table 5-11 summarizes the asset value of
the Mineral Springs Detention Reservoir and uses an annual inflation rate of 3.5% to
estimate overall replacement costs in 2024.

Table 5-11 — Mineral Springs Detention Reservoir Asset Value

Year ies .
el e TR sP:(;cha :;\lljtrI:PI\ase Cost :r:rll?\t:;rll) 2R(:=,2p1a2::::t Cost
MSD-001 | Earth Embankment | 1985 $92,000.00 3.5% $351,934.20
MSD-002 | Outlet Structure 2015 $21,790.00 3.5% $29,697.53
MSD-003 | Access Road 1985 $3,500.00 3.5% $13,388.80
MSD-004 | Outlet scour pad 2015 $1,620.00 3.5% $2,207.89
Total $397,228.43

5.4.3 Asset Condition of Mineral Springs Detention Reservoir

Asset conditions of the Mineral Springs Detention Reservoir was based on routine
operational monitoring, age of the asset, and recent rehabilitation. Table 5-12
summarizes the asset components and condition ratings.

Table 5-12 — Mineral Springs Detention Reservoir Asset Condition

Asset ID Components Condition Rating
MSD-001 Earth Embankment Fair
MSD-002 Outlet Structure Good
MSD-003 Access Road Fair
MSD-004 Outlet stilling basin Good
14
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5.4.4 Estimated Service Life and Asset Replacement of Mineral Springs
Detention Reservoir

The asset replacement timelines are presented in Table 5-13, and shows the total
budget required for replacement in 5-year intervals up to the 20-year span of this AMP.
Based on current condition assessment and the estimated service life remaining of the
infrastructure, no major replacements are expected within this AMP time horizon.

Table 5-13 — Mineral Springs Detention Reservoir Estimated Service Life and Asset Replacement Timeline

Estimated
Asset Year | SeMice 45 540 | 10415 15-20
Asset ID Life
Component Installed R . Years | years years years
emaining
(Years)
Earth
MSD-001 Embankment 1985 25 - - - -
MSD-002 | Outlet Structure 2015 35 - - - -
MSD-003 | Access Road 1985 25 - - - -
MSD-004 | Outlet stilling basin | 2015 35 - - - -

5.5 Saltfleet Wetlands (BC-1)

The BC-1 wetlands are the first completed of several that are planned for the Saltfleet
Wetlands project. The BC-1 wetlands were designed to retain water in the upper
Battlefield Creek to address flooding and erosion concerns downstream. The Saltfleet
wetland berms (BC-1) are two separate wetland containment berms (East and West)
that are located in HCA’s Saltfleet Conservation Area at 444 First Road East. The BC-1
East and West wetlands are part of the larger Saltfleet wetlands system, that will include
several locations along Battlefield Creek and Stoney Creek. The BC-1 East and West
wetlands provide flood and erosion control as well as low flow augmentation to
downstream reaches of Battlefield Creek. The Saltfleet wetland berms (BC-1 East and
West) each consist of a clay core earth berm, with an outlet structure and emergency
spillway. Each outlet structure consists of a riser pipe and a corrugated steel culvert
through the berm. The berm crest elevations of the East and West berms are 189.27 m
and 188.86 m respectively. The East berm steel culvert is 1.00 m diameter, with an
invert elevation of 187.62 m. The West berm steel culvert is 0.70 m diameter, with an
invert elevation of 187.34 m.
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5.5.1 Asset Inventory for Saltfleet Wetlands

. Table 5-14 summarizes the current wetland asset inventory for the Saltfleet Wetlands.

Table 5-14 — Saltfleet Wetland Asset Inventory

Asset ID | Component Description
Earthen berms with impermeable core, and semi-impermeable
SF-001 Earthen Embankment cover, as well as riprap protection on a portion of the wetland-
(Berm) West & East S
side slope.
SF-002 Outlet Structure West C_orrugat_ed Steel Pipe Riser, Culvert, Concrete headwall, and
riprap spillway
SF-003 Outlet Structure East C_orrugat_ed Steel Pipe Riser, Culvert, Concrete headwall, and
riprap spillway
Pedestrian Walkway Limestone gravel pathway spanning the entire berm West &
SF-004
West & East East
Downstream Co
SF-005 Dissipation Pads West Stone dissipation pads downstream of both of Outlet Structure
West & East
& East
Wetlands & Wetland Vegetated wetland with various habitat features (sunning logs,
SF-006 : )
features West & East refuge wood piles, and refuge stone piles)
Constructed drainage ditches x 2 to drain external drainage
SF-007 Drainage Ditches East | around the berm East at the northern and eastern sections,
including culverts x 2 at the trail connection to the Dofasco Trail

5.5.2 Asset Value for Saltfleet Wetlands

Costs for the Saltfleet Wetland Asset Value were estimated based on the successful
contractor tender prices for the 2022 construction project. Table 5-14 summarizes the
asset value of the Saltfleet Wetlands and uses an annual inflation rate of 3.5% to
estimate overall replacement costs in 2024.

Table 5-15 — Saltfleet Wetland Asset Value

Asset ID Asset Component Year Initial Inflation 2024 Overall
Purchased Purchase (Annual) Replacement
Cost Cost
Earthen Embankment
SF-001 (Berm) West & East 2022 $221,984.00 3.5% $237,335.53
SF-002 Outlet Structure West 2022 $60,575.50 3.5% $64,764.66
SF-003 Outlet Structure East 2022 $60,575.50 3.5% $64,764.66
SF-004 | Pedestrian Walkway 2022 $16,695.00 3.5% $17,849.56
West & East ’ ’
Downstream 3.5%
SF-005 Dissipation Pads West 2022 $21,294.00 $22,766.61
& East
Wetlands & Wetland
SF-006 features West & East 2022 $250,722.00 3.5% $368,579.67
SF-007 Drainage Ditches East 2022 $21,600.00 3.5% $23,138.46
Total $699,987.69
16
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5.5.3 Asset Conditions for Saltfleet Wetlands

Asset conditions for the Saltfleet Wetlands are considered very good as they were
recently constructed and in new condition. In addition to this, the regular monthly and
annual post-construction monitoring completed internally by HCA staff was considered
and support this condition assessment.

Table 5-16 — Saltfleet Wetland Asset Condition

Asset ID Components Condition Rating
SF-001 Earthen Embankment (Berm) Very Good
SF-002 Outlet Structure West Very Good
SF-003 Outlet Structure East Very Good
SF-004 Pedestrian walkway and overflow spillway Very Good
SF-005 Downstream Dissipation Pond Very Good
SF-006 Wetland Reservoir Very Good
SF-007 Drainage Ditches East Very Good

5.5.4 Estimated Service Life and Asset Replacement of Saltfleet Wetlands

Table 5-17 summarizes the Saltfleet Wetlands estimated service life and the cost of
asset replacement over the 20-year span of this asset management plan. Given that
this is a newly constructed infrastructure, the replacement timelines are beyond this
management plan’s assessment, therefore no replacement costs are expected.

Table 5-17 — Saltfleet Wetlands Estimated Service Life and Asset Replacement Timeline

Estimated | 1-5 5-10 10-15 15-20
Year Service Years | years years years
Asset ID Asset Component Life
Installed ..
Remaining
(Years)
SF-001 Earthen Embankment 2022 45 ) ) ) )
(Berm)
SF-002 Outlet Structure West 2022 45 - - - -
SF-003 Outlet Structure East 2022 45 - - - -
SF-004 Pedestrian walkyvay 2022 45 ) ) ) )
and overflow spillway
SF-005 Downstream
Dissipation Pond 2022 45 ) } ] )
SF-006 Wetland Reservoir 2022 45 - - - -
SF-007 Drainage Ditches East 2022 45
17
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6.0 Levels of Service

The desired level of service is used to determine optimal performance of the asset. The
following are prioritized goals and levels of service that were considered for the flood
infrastructure assets.

Provide public and operator safety,

Provide flood and erosion control,

Provide low flow control,

Provide recreational use for conservation area users (not included for Mineral
Springs Detention Reservoir as it does not serve a recreational purpose),
Provide aquatic and terrestrial habitat (not included for Mineral Springs Detention
Reservoir).

hON =

o

Each flood and erosion control infrastructure were rated based on their performance of
each of the goals. Table 6-1 summarizes the assets their overall level of service.

Table 6-1 — Asset Level of Service Performance

Asset Overall Level of Service Performance
Christie Lake Dam Very Good
Valens Lake Dam Very Good
Mineral Springs Detention Reservoir Very Good
Saltfleet Wetlands (BC-1) Very Good

7.0 Maintenance

Continual maintenance and inspections can extend the service life of an asset. HCA
completes necessary regular maintenance and repair works in response to findings
from regular safety reviews (done by external professional engineers) as well as
through routine inspections by HCA staff done through operations of the assets. These
are part of the regular operations of the assets and not included in this AMP. HCA has
prepared a Natural Hazards Infrastructure Operational Plan which outlines the
operational tasks.

The schedule for completion of necessary proactive regular maintenance/repair works is
dependent on the nature and magnitude of the maintenance or repair. The appropriate
schedules are confirmed with Professional Engineers. The repair designs are
completed, as necessary, by external Professional Engineers.

8.0 Risk Assessment

A high-level assessment of risks was completed for the asset and their components.
The probability of failure was categorized by the infrastructure condition, and the
criticality of failure was categorized by the replacement cost and estimated impact on
operations levels of service. Table 8-1 provides the probability of failure ratings based
on asset condition. Table 8-2 summarizes the economic and operational factors
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considered in asset criticality and ratings used for the risk assessment. Table 8-3
summarizes the risk assessment and the severity matrix.

Table 8-1 -Probability of Failure Ratings

Condition Probability of Failure Rating
Very Good (1) Very Unlikely

Good (2) Not Likely

Fair (3) Possible

Poor (4) Likely

Very Poor (5) Very Likely

Table 8-2 -Asset Criticality Ratings

Asset Criticality Ratings
Cost
Public and operator safety (1) Insignificant
(2) Minor
Flood control (3) Moderate
Low flow control (4) Major
(5) Severe
Recreational use

Table 8-3 - Risk Severity Matrix

Risk Criticality of Failure
Severity
Matrix Insignificant Minor Moderate Major Severe
V(.ery Low Low Low Low
@ Unlikely
= Not Low
& | Likely
k]
2 | Possible Low
E
_'-g Likely Low High
a
Very . .
Likely High High

Based on the risk assessment, it was found that the majority of assets components are
within the lower to moderate range of risk severity, with 21% being in the low to
moderate range, and 79% in the moderate range. Table 8-4 summarizes the number of
assets and the percentage of asset value in the respective ranges.
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Table 8-4 — Asset Risk Severity

Asset Risk Severity

Number of Asset

Percentage of Assets

Percentage of Total

Asset Value
Lower 13 30% 14.5%
Lower to Moderate 9 24% 6.2%
Moderate 19 46% 79.3%
Moderate to Higher 5 0% 0%
Higher 0 0% 0%
Total Number of Assets 46 100% 100%

The criticality weighting and ratings were assigned on a high-level assessment at this
stage of asset management planning. It is HCA'’s intention to further develop
methodology, policy and strategies employed in asset management planning as part of

continual process improvemen

t for the AMP.

The risk severity is only intended to be used as a tool to prioritize asset rehabilitation,

maintenance or replacement p

9.0 Capital Replacement and Required Funding

lanning.

This AMP examined the performance of the assets and components in both their
physical condition and level of service. With the performance and the associated
replacement timelines, an estimate of annual requirements and the 20-year lifecycle

investment was determined.

Table 9-1 summarizes the estimated required capital replacement costs in 5-year
intervals for all four of HCA'’s assets. The total estimated capital replacement cost for

the 20-year horizon is $85,600

Table 9-1 — HCA Asset Replacement Requirements

Asset 1-5 Years 5-10 years 10-15 years | 15-20 years
Christie Lake Dam - $9,592.65 $29,003.53 $13,531.38
Valens Lake Dam - $13,681.34 | - $19,298.89
Mineral Spring Detention Reservoir - - - -

Saltfleet Wetlands (BC-1) - - - -

Total $23,500 $29,100 $33,000

Figure 9-1 provides a visual representation of the annual replacement costs for the
asset. As mentioned in the Maintenance section, continual updates to the AMP as well
as maintenance and inspection can help extend the service life until maintenance costs
exceed the value and level of service that the asset provides. This AMP does not
include operational or maintenance costs at this stage.
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Figure -1 - HCA Assets — Annual Replacement vs Lifecycle Investment

HCA Assets - Capital Renewal Investment vs Lifecycle Investment
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To meet the annual capital requirements based on projected costs, an average lifecycle
investment was calculated, which estimates $4,300 each year for the next 20-years.

10.0 Conclusions

This asset management plan provides an inventory of assets, a valuation of each asset
component, and a lifecycle analysis. It summarizes that in the next 20 years, HCA will
have an estimated capital replacement cost of $85,600. To meet this requirement, the
HCA may budget an estimated annual lifecycle investment of $4,300/year.

The AMP also assessed the level of service that each asset was providing and also
conducted a high-level risk assessment. It found that that 79% of the total asset value is
within the moderate risk classification and should be prioritized. With continual
maintenance and inspections, future iterations of AMP can see that the lifecycle of the
assets can be extended.

11.0 Plan Improvements

It is HCA’s goal to continually improve the AMP by prioritizing collection of relevant
information through operational activities including future inspections, conditions, and
cost assessments.

This AMP was completed based on available information collected over existing
inspections, reviews and assessments and available cost information. Specific condition

assessments or reports were not completed for this iteration of the AMP. A level of
uncertainty is assumed when making estimates on asset service life, maintenance
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requirement and replacement costs. Through further development and iterations of the
AMP, these estimates are to be adjusted and refined.

Some tasks that HCA can focus on to improve the AMP process include:

1.
2.

3.

Outline opportunities for planning with city and partners;

Conditions assessment with a priority on asset management as well as
safety;

Updating replacement cost estimates with up to date sources and fill in data
gaps where assumptions have been made;

Refinement of level of service, risk severity, and further development of
methodology to objectively rate performance;

Focus on asset maintenance costs and consider treatment or maintenance
timelines in addition to replacement timelines;

Integration with the rest of the organization’s assets;

Integrate and standardize conditions assessments of all assets and
Develop organization wide AMP methodology, policy and strategy.

12.0 References
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Hamilton
Conservation
Authority

A Healthy Watershed for Everyone

Report

TO: Conservation Advisory Board
FROM: Lisa Burnside, Chief Administrative Officer (CAO)

RECOMMENDED BY: T. Scott Peck, MCIP, RPP, Deputy CAO/Director,
Watershed Management Services

PREPARED BY: Karen Phong, Project Engineer

Jonathan Bastien, P.Eng, Water Resources Engineer
MEETING DATE: April 11, 2024
RE: HCA Natural Hazard Infrastructure - Operational Plan

STAFF RECOMMENDATION

THAT the Conservation Advisory Board recommends to the Board of Directors of
the Hamilton Conservation Authority that the Hamilton Conservation Authority
Operational Plan dated March, 2024 be approved.

BACKGROUND & PURPOSE

On October 7th, 2021, the Province of Ontario enacted Ontario Regulation 686/21:
Mandatory Programs and Services, under the Conservation Authorities Act. Section 4
of Ontario Regulation 686/21 established the requirement that Operational Plan related
to the HCA’s water and erosion control infrastructure be developed, where such a plan
is deemed necessary by the Conservation Authority.

HCA performs a number of operational tasks for each flood and erosion control
infrastructure as required by regulations. The operational plan was prepared to
summarize operational tasks for the HCA flood and erosion control infrastructure into
one program.

The purpose of this report is to seek CAB and Board endorsement of the operational
plan to comply with regulatory requirements.

83



STAFF COMMENT

The flood and erosion control infrastructures that HCA operates are the Christie Lake
Dam, Valens Lake Dam and Mineral Springs detention reservoir, and Saltfleet wetland
berms (BC-1). The operational plan summarizes required tasks under normal and
flooding conditions. It describes management activities including regular inspections
and the required regulatory tasks including safety reviews and update to operations
manuals, emergency preparedness and public safety plans. In addition, the operations
plan provides a summary of recently completed tasks and upcoming required tasks to
be scheduled.

STRATEGIC PLAN LINKAGE
The initiative refers directly to the HCA Strategic Plan 2019 — 2023:
e Strategic Priority Area — Water Management
o Initiatives — Maintain and enhance our flood control infrastructure to
address flooding and work to augment low flow conditions
AGENCY COMMENTS
N/A
LEGAL/FINANCIAL IMPLICATIONS
N/A
CONCLUSIONS
The HCA Infrastructure Operational Plan dated March, 2024 summarizes these
operational tasks for the HCA owned flood and erosion control infrastructure. The
Natural Hazard Operational Plan consolidates this information under one plan and

satisfies the requirement under Ontario Regulation 686/21 relating to operational plans
to be developed when deemed required by the Conservation Authority.
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HCA Infrastructure Operational Plan

List of Revisions

Maintain updated list of revisions. Copy Water Resources Engineering.

Rev. No. | Date Page No. Revision Details
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1 Introduction

On October 7th, 2021, the Province of Ontario enacted Ontario Regulation 686/21:
Mandatory Programs and Services, under the Conservation Authorities Act: Section 5 of
Ontario Regulation 686/21 established the requirement that an Operational Plan be
developed and implemented for any water control structure that mitigates risks to life and
damage to property due to flooding or to assists flow augmentation, as well as any erosion
control infrastructure. Hamilton Conservation Authority (HCA) operates four water control
structures.

2 Objective

HCA performs a number of operational tasks for each flood and erosion control
infrastructure as required by regulations. The objective of this operational plan is to outline
and summarize these operational tasks for the HCA flood and erosion control
infrastructure into one program. The operational tasks also include, where required,
routine dam safety reviews (DSR), upgrades to operation, maintenance and surveillance
manuals, emergency preparedness and response plans, public safety plans as well as
other regularly scheduled tasks. This operational plan will be updated as required to
address a material change to flood or erosion control infrastructure, or when there is a
safety review or conditions assessment that results in changes to its operations.

3 Background

3.1 HCA Infrastructure

The flood and erosion control infrastructures that HCA operates are the Christie Lake
Dam, Valens Lake Dam and Mineral Springs detention reservoir, and Saltfleet wetland
berms (BC-1).

The Christie Lake Dam is located on Spencer Creek, upstream of Dundas within the
Christie Lake Conservation Area. Constructed in 1972, the dam provides flood control
and low flow augmentation. In addition, the dam reservoir provides recreational
opportunities and fish habitat. Christie Lake Dam consists of the following components:

e A 109 m long concrete dam with Ogee emergency spillway with the crest elevation
at 235.93 m. At the top of the spillway, 0.60 m high (total) flashboards are installed,
which can be removed in case of a major flood.

e A control structure consisting of two Ogee spillways with the crest elevation at
231.65 m, controlled by two 4.88 m wide 4.88 m high radial gates or 1.52 m high
steel panels during the winter. The maximum opening of the radial gates is 3.66
m.
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e A drop inlet structure containing three 1.83 m wide stop log controlled bays, two
0.6 m x 0.6 m gate valves, and a 0.15m diameter low flow valve. The stop log bays
have a sill elevation of 234.48 m. 0.53 m high (total) stop logs are installed in each
bay during summer. The gate valves have an invert elevation of 229.52 m. The
low flow valve has an invert elevation of 231.50 m.

e Earth embankments as the abutments.

The Valens Lake Dam is located on Spencer Creek, near the community of Valens,
Ontario within the Valens Conservation Area. Constructed in 1966, the dam provides
recreational opportunities and fish habitat, but does also provide some flood control. The
dam consists of the following components:

e A 121.9 m long earth-fill embankment with a crest elevation at 277.3 m and a toe
elevation of 270.8 m.

e The dam has a concrete overflow culvert with a drop inlet. The concrete drop inlet
spillway has the crest elevation at 274.64 m. Stoplogs can be placed in the
concrete drop inlet structure to raise the water level up to 275.25 m.

e A square low-level intake (0.91 m by 0.91 m) is controlled by a 0.36 m diameter
valve. The invert elevation of the intake is 270.80 m.

The Mineral Springs detention reservoir is located on Sulphur Creek and created as a
result of the crossing at an unpaved section of Martin Road. The Martin Road section
representing the embankment is 240 m long with a weir crest protected by concrete over
a length of 30 m. The crest elevation of Martin Road at the low point for the crossing is
188.46 m. A riser pipe inlet is included on a 0.60 m diameter culvert. The invert elevation
of the culvert is 183.50 m. Unlike the other three infrastructures, the Mineral Springs
detention reservoir is designed to overtop Martin Road for storm events near and larger
than the 10-year design storm.

The Saltfleet wetland berms (BC-1) are two separate wetland containment berms (East
and West) that are located in HCA'’s Saltfleet Conservation Area at 444 First Road East.
The BC-1 East and West wetlands are part of the larger Saltfleet wetlands system, that
will include several locations along Battlefield Creek and Stoney Creek. The BC-1 East
and West wetlands provide flood and erosion control as well as low flow augmentation to
downstream reaches of Battlefield Creek. The Saltfleet wetland berms (BC-1 East and
West) each consist of a clay core earth berm, with an outlet structure and emergency
spillway. Each outlet structure consists of a riser pipe and a corrugated steel culvert
through the berm. The berm crest elevations of the East and West berms are 189.27 m
and 188.86 m respectively. The East berm steel culvert is 1.00 m diameter, with an invert
elevation of 187.62 m. The West berm steel culvert is 0.70 m diameter, with an invert
elevation of 187.34 m.
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3.2 Regulatory Framework and Dam Safety

Of the HCA flood and erosion control infrastructure, Christie Lake Dam and Valens Lake
Dam are regulated by the Ministry of Northern Development, Mines, Natural Resources
and Forestry (MNRF) under the Lakes and Rivers Improvement Act.

These are subject regulations under the act including Ontario Regulation 454/96
Construction and the associated technical bulletins and best management practices. The
regulation requires, where appropriate, regular safety reviews and hazard potential
classification (HPC) assessments. The hazard potential classification is made based on
several criteria including life safety, property losses, environmental losses and cultural —
built heritage losses. Table 3-1 summarizes the maximum years between DSRs or HPCs
from the LRIA guidance documents.

Table 3-1- Dam Safety Review Periods

Hazard Potential Review period

Classification Category

Very High and High Maximum 10 years between DSR or earlier if specified by
current dam safety review, or less

Low and Moderate Maximum 10 years between HPC re-assessments, or less

HCA also operates these two infrastructures according to guidelines and best
management practices for public safety around dams established by the Canadian Dam
Association.

As such, for Christie Lake Dam and Valens Lake Dam, regular dam safety reviews (DSR),
upgrades to operation, maintenance, safety and surveillance manuals (OMSS),
emergency preparedness and response plans (EPRP), public safety plans (PSP) are
completed.

The Mineral Springs detention reservoir and Saltfleet wetland berms (BC-1) do not meet
the definition of a dam as per the LRIA and are not subject to the same regulations as the
Christie Lake and Valens Lake dams. Thus, DSR, OMSS, EPRP, and PSP are not
completed for these two infrastructures.
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4 Flood and Erosion Control Infrastructure Management Program

The management program for HCA'’s four flood and erosion control infrastructure includes
where appropriate the following:

¢ Routine Visual Inspections

e Formal Inspections

e Dam Safety Reviews

e Operation, Maintenance, Safety and Surveillance Plans (OMSS) Updates
e Emergency Preparedness and Response Plans (EPP) Updates

e Public Safety Plan (PSP) Updates

e Regular repairs and preventative maintenance

4.1 Inspection Program

4.1.1 Routine Visual Inspections

Routine visual inspection assesses dam conditions, and involves examination of key
components of the dam. These are undertaken for all four flood and erosion control
infrastructure by the HCA staff each time they visit the site to undertake operations or
inspection or at a minimum on a at most monthly basis.

Routine visual inspections also include observable signs of the trespass, fishing activity
from/near the dam and vandalism.

Details of any deficiencies are reported to the dam engineering team for required follow
up with special inspection if warranted.

Moving forward, monthly inspections by HCA water resources engineering staff will also
be completed for all four flood and erosion control infrastructure. These inspections will
focus on structural conditions, as well as indications of significant seepage, sloughing,
settling, or surface erosion.

4.1.2 Formal Inspections

Formal inspections are intended to be a thorough inspection by HCA water resources
engineering staff, completed annually as well as in special situations.

Moving forward, annual inspections will be completed for all four flood and erosion control
infrastructure.

Special formal inspections are required at the discretion of HCA water resources
engineering staff, or dam operators (park superintendents or assistant superintendents)
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after a significant flood, earthquake, rapid snowmelt, heavy rainfall or other sever
weather.

4.1.3 Dam Safety Review (DSR)

Dam Safety Review (DSR) are routinely completed for the Christie Lake dam and Valens
Lake dam.

A DSR is a systematic evaluation of the safety of the dam, by means of comprehensive
inspection of the structures, assessments of dam performance with a review of basic
features and design assumptions. It generally involves the collection of all available
records, field inspection, detailed investigation and possible laboratory testing. The DSR
is completed by independent engineers qualified by their background and experience in
the design, construction and performance evaluation and operation of dams. Typically,
the inspection is required every 5 to 10 years. It also assesses the hazard potential
classification and provides recommendations for further inspections and maintenance.

4.2 Operation, Maintenance and Surveillance and Safety Manual
Updates

Operation, Maintenance and Surveillance and Safety (OMSS) manuals have been
developed and are updated as required for the Christie Lake dam and Valens Lake dam.

The OMSS manual is also referred to the Operation, Maintenance and Safety (OMS)
manual. The OMSS manual is a compilation of information used to operate, maintain and
monitor the condition of the dams to ensure safe operation. The manual assists the
operator(s) to follow HCA and Occupation Health and Safety Act standard procedures. It
includes information on the:

¢ Organizational structure

e Duties and Responsibilities

e Emergency Contact information
¢ Required Training

It provides a summary of the dam structure, spillway and outlet details and summarizes
optimal seasonal operating conditions, water levels, as well as gate and valve settings. It
also describes the equipment and the operating instructions on how to adjust the gates
as well as record keeping and documentation of the annual and routine visual inspections.
The OMSS manual is updated each time there is a DSR or earlier if there are any changes
to regular operations.

The most current OMSS manuals are found in Appendix A.
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4.3 Emergency Preparedness and Response Plans Updates

Emergency Preparedness and Response Plans (EPRP) have been developed and are
updated as required for the Christie Lake dam and Valens Lake dam.

The EPRP addresses potential emergency situations and outlining appropriate response
measures.

A comprehensive EPRP ensures that all parties responsible for water control along the
watershed are involved in an action plan to ensure the safety of the public in the event of
a dam emergency. Specifically, this plan is intended to allow the dam operator (or other
designated staff) to clearly identify what constitutes an emergency situation. The EPRP
manual is updated each time there is a DSR or earlier if there are any changes to regular
operations.

The most current EPRPs are found in Appendix B.

4.4 Public Safety Plans Updates

Public Safety Plans (PSP) have been developed and are updated as required for the
Christie Lake dam and Valens Lake dam.

PSPs summarizes the hazards associated with the dam and its operations. It describes
risk associated with the hazards and recommends control measures to eliminate or
reduce the risk of public injury or death during operations. It also outlines roles,
responsibilities, procedures and timelines that are required in order for the HCA to
demonstrate public safety due diligence. The PSP are prepared in accordance with the
Canadian Dam Association (CDA) Guidelines for Public Safety Around Dams and
considers the Best Management Practices for Public Safety Around Dams. The most
current PSPs are found in Appendix C.

4.5 Repairs and Preventative Maintenance

Routine repairs and preventative maintenance are completed as required at the four flood
and erosion control infrastructure. The preventative maintenance or repairs may be
required from results of, the inspection programs, manual and plan updates, or the asset
lifecycle management.
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5 Infrastructure Specific Operations

5.1 Christie Lake Dam Operations

Previous DSR have assessed the Hazard Potential Classification of this dam as “Very
High”. The OMSS and EPRP provides the information and procedures required for on-
site operation of the dam. In general, the operator and HCA Manager of Water Resources
Engineering are responsible for operating the dam in normal and emergency conditions,
safety, and performance monitoring. The most recent OMSS and EPRP plans containing
detailed procedures for Christie Dam can be found in Appendix A.1 and B.1.

5.1.1 Operating conditions

Under normal conditions, operations are required approximately 4 times a year, with the
purpose of maintaining water levels at the appropriate levels at or near the target water
level for each season. In winter, steel panels are placed in the sluiceways to alleviate ice
pressure on the radial gates. Water levels are routinely adjusted during snowmelt and
rainfall events by operating the radial gates, gate valves, and low flow valve.

Under flooding, extreme flood emergency, or unexpected natural disaster conditions, the
dam operator and HCA Manager of Water Resources Engineering need to monitor the
weather, reservoir water levels and the dam as required in order to maintain the reservoir
water level as constant as possible and within the operating ranges for the various
periods. The OMSS and EPRP manuals provide guidelines for dam opening and closing
procedures, before and after rainfall and snow melt events. Additionally, it relies on the
dam operator and HCA Manager of Water Resources Engineering experience and
judgement based on historical operation.

During periods of low flow, the dam operator and HCA Manager of Water Resources
Engineering must ensure a minimum discharge from the dam by opening the low flow
valve, or by allowing leakage through or removing stop logs.

5.1.2 Operating procedures

The OMSS details the step by step procedures for operational activities at Christie Lake
Dam. The following are regular operational activities for the Dam:

1. Radial gates are operated by the control panel located in the control building. The
gates can be operated manually in case of emergency conditions when there is no
electrical power.

2. An overhead gantry system is used to install steel panels during winterization of
the dam. The panels are hoisted from the storage area and lowered into place.
They are removed in the spring so radial gates can perform as normal.

3. Valves are controlled by a hand wheel to raise and lower gate valves and low flow
valves.
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4. Ice and Debris removal should be done as required to allow unobstructed flow.

5. Maintenance on concrete and earth structures, vegetation control, instrumentation
maintenance and repairs and low flow valve maintenance and repairs.

HCA holds a permit to take water to operate the Christie Lake Dam and reservoir. The
quantity is limited to 24,670 m%/day, however more is allowed to be retained to manage
flows downstream as required for flood management.

5.1.3 Documentation and record keeping

Documentation is completed to keep a record of dam operating, inspection and
maintenance activities.

5.2 Valens Lake Dam Operations

Previous DSR have assessed the Hazard Potential Classification of this dam as “Very
High”. The OMSS and EPRP provide the information and procedures required for on-site
operation of the dam. In general, the operator and HCA Manager of Water Resources
Engineering are responsible for operating the dam in normal and emergency conditions,
safety, and performance monitoring. The most recent OMSS and EPRP plans containing
detailed procedures for Valens Dam can be found in Appendix A.2 and B.2.

5.2.1 Operating Conditions

Under normal conditions, changes to the stoplogs and valve settings are required
approximately twice a year (in the Spring and Fall). In addition, water levels are
occasionally adjusted during and after snowmelt and rainfall events by operating the low
flow valve. The purpose is to adjust the water levels to the target water level for each
season.

Under flooding, extreme flood emergency, or unexpected natural disaster conditions, the
operator and HCA Manager of Water Resources Engineering need to monitor the
weather, reservoir water levels and the dam as required in order to maintain the reservoir
water level as constant as possible, and within the operating ranges for the various
periods. The OMSS and EPRP manuals provide guidelines for dam opening and closing
procedures, before and after rainfall and snow melt events. Additionally, it relies on the
operator and HCA Manager of Water Resources Engineering experience and judgement
based on historical operation.

During periods of low flow, the dam operator and HCA Manager of Water Resources
Engineering must ensure a minimum discharge from the dam by opening the low flow
valve, or by allowing leakage through or removing stop logs.
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5.2.2 Operating procedures

The OMSS and EPRP details the step by step procedures for operational activities at
Valens Dam. The following are typical operational activities for the Dam:

1. Stoplog manipulation is carried out by hand. The procedure is completed from the
dam deck of the drop inlet structure and safe working practices are employed.
Stoplogs can be lifted out to adjust flow to target levels. In the event of rapid rising
water levels, the chains connected to the steel stanchions that hold the stoplogs
can be lifted with a front-end loader to increase discharge capacity.

2. The low flow valve is operated by turning the stem located on the crest of the
control structure.

3. Removal of debris may be required as it can accumulate at the stoplog bay and on
top of the drop inlet structure. The debris must be removed to allow unobstructed
flow.

4. Maintenance on concrete and earth structures, vegetation control, instrumentation
maintenance and repairs and low flow valve maintenance and repairs.

HCA holds a permit to take water to operate the Valens Dam and reservoir. The quantity
is limited to 40,300 m3day, however more is allowed to be retained to manage flows
downstream as required for flood management.

Under low water conditions, stoplogs may require sealing of joints to reduce leakage
between the logs. During very dry summers, the target level is difficult to maintain. Plastic
sheeting is placed along the upstream face of the stoplogs to avoid further water loss by
leakage.

5.2.3 Documentation and record keeping

Documentation is completed to keep a record of dam operating, inspection and
maintenance activities.

5.3 Mineral Springs Detention Reservoir

HCA entered into an easement/maintenance agreement with the town of Ancaster (City
of Hamilton) for the Mineral Springs detention reservoir. The town agreed to maintain and
repair the detention reservoir in accordance with accepted engineering practice and as
outlined in the operation, maintenance and safety manual, while HCA is responsible for
Capital Works to the embankment and culvert structure. It is understood that the City of
Hamilton owns Martin Road as well as the embankment and culvert structure; while HCA
owns the land upstream of the road which is used as flood detention storage.

5.3.1 Operating Conditions

Flows are not actively controlled by any mechanism or valve. Flows are self-regulatory
via the culvert outlet, therefore there are no specific operation procedures. Maintenance

9
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for this dam involves checking for blockages and making any observations on the dam
structure.

5.3.2 Documentation and record keeping

Regular maintenance is the responsibility of the City of Hamilton, however as part of due
diligence HCA also monitors the detention pond and maintains a record of inspection and
maintenance activities. Saltfleet Wetland Berms (BC-1)

5.3.3 Operating Conditions

Flows at the BC-1 are not actively controlled by any mechanism or valve. They are self-
regulatory via the riser pipe and culvert outlet structure, therefore there are no specific
operation procedures. The current operating procedures for this berm are to complete
post-construction monitoring. Maintenance involves minor repairs such as regrading the
surface as required.

5.3.4 Documentation and record keeping

Documentation is completed to keep a record of dam inspection and maintenance
activities.

6 Summary of Operational Program Tasks from 2000 — 2023

A summary of recent reports from the completed operational tasks at each dam are
presented in Table 6-1 through Table 6-4. These tables include major operational
activities and are not inclusive of all dam maintenance and rehabilitation works and
reports. Refer to Appendix A for current operation and maintenance manuals, Appendix
B for current emergency preparedness plans, and Appendix C for current public safety
plan.

10
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6.1 Christie Lake Dam

Table 6-1 - Christie Lake Dam Operational Tasks Summary

Task/Report Year | Key Points
Christie Dam Study of Maintenance Eaetrft‘;ig‘éeézpiggrni‘;znd't'°“ to be fair-to-good
(R}fggllfyrgfggfectric Engineers) 2000 rRe?];%rmg?:éjations for further investigation and areas to be
Christie Lake Dam Break Analysis 2005 Identified Christie Lake Dam a High Hazard Potential
(Klohn Crippen) Classification
Operations, Maintenance, Surveillance and . "
Safety (OMSS) Manual (Klohn Crippen) 2005 Updated Manual for operating under regular conditions
Emergency Preparedness Plan (EPP) . e
Manual (Kiohn Crippen) 2005 Outlined procedures for emergency situations
Dam safety review
Dam Inspection and Assessment (exp.) 2013 Iglzr;tsn;llc(iacc;gohnrlstle Lake Dam a Very High Hazard Potential
Identified several deficiencies in existing conditions
OMSS Manual . "
(exp Services Inc.) 2013 Updated manual for operating under regular conditions
EPP Manual s
(exp Services Inc.) 2013 Updated procedures for emergency situations
Identified potential hazards
Public Safety Measures Plan (PSMP) (exp.) | 2015 Completed risk assessment

Recommended procedures and mitigation measures to
manage risks
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Christie Lake Dam Public Safety Risk

Identified potential hazards

[ J
Assessment 2021 | ¢ Review of existing public safety measures
(D.M. Wills Associates Limited) e Recommended public safety measures

e Summarized hazards identified in risk assessment
Public Safety Plan 2022 o dDue;Ir(]j?I?greor:?:: responsibilities, procedures and timelines for
(D-M. Wills Associates Limited) e Recommended to continue update of public safety plan

update every 5 years (keep records for minimum 10 years)

(DSI_TD?afety Review 2024 | « Dam safety review as required by LRIA
%\ﬂl%s) Update 2024 | ¢ Updated manual for operating under regular conditions
Emergency Preparedness and Response
Plan 2024 | ¢ Updated procedures for emergency situations

(GHD)

12
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6.2 Valens Lake Dam

Table 6-2 - Valens Lake Dam Operational Tasks Summary

Year

Task/Report Completed Key Points
¢ |dentified that the Hazard Potential Classification is High
. e Defined the probable maximum flood
Valens Dam Stability and Safety : . .
Assessment (Acres International) 2004 * Defln_e_d design baS.IS. ear?hquake )
¢ Identified some deficiencies and provided
recommendations for remediation
Operations, Maintenance, and
Surveillance (OMS) Manual 2005 e Updated manual for operating under regular conditions
(Klohn Crippen)
e Estimated flood flows
: e Confirmed Hazard Potential Class Very High
Dam Break Analysis (exp.) 2011 e Mapped dam break flood inundation
e Confirmed design earthquake return period
gl)\(/lpS)S Update 2013 e Updated manual for operating under regular conditions
e Defined roles and responsibilities during emergency
I(EGI?(P )U pdate 2013 situation
P e Qutlined procedures for emergency situations
e References the Dam Break Analysis report (exp, 2011)
Dam Safety Review 2015 with additional investigations
(exp.) ¢ |dentified deficiencies
e Provided recommendations to address issues
e Summarized hazards
Public Safety Measures Plan (PSMP) 2015 e Provided recommended measures/procedures to mitigate
(exp.) e Recommended update of public safety measures plan
every 5 years
13
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Task/Report Year Key Points
Completed
Public Safety Risk Assessment 2021 : :g:\zté]:vegfp;;;Titr:al hﬁéﬁ(;d:afet measures
(D.M. Wills Associates Limited) g Pt Y
e Recommended public safety measures
e Summarized hazards identified in risk assessment
e Defines roles, responsibilities, procedures and timelines
Public Safety Plan 2022 for due diligence
(D.M. Wills Associates Limited) e Recommended to continue update of public safety plan
update every 5 years (keep records for minimum 10
years)
e Recommended to continue routine DSR every 5 years for
Dam Safety Review 2021 :/ery 2!gh HF]’c.C.darr_]s
(Tulloch Engineering) 0 ¢ |dentified deficiencies
e Provided recommendations to address issues
e Recommended update to OMSS and EPP
(%MH%S) Update 2024 e Updated manual for operating under regular conditions
Emergency Preparedness and 2024 e Updated procedures for emergency situations

Response Plan

14
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6.3 Mineral Springs Detention Reservoir

Table 6-3 - Mineral Springs Detention Reservoir Operational Tasks Summary

Year

Task/Report Completed Key Points
Operation Inspection Maintenance Manual | 1992 * Summarized inspection requirements

¢ Identified the level of hazard potential class to be
Structural Assessment 2010 low in condition at the time
(Hatch) e Provided potential remedial options with cost

estimates for each

¢ Reviewed previous reports from 1988 — 2010
Peer Review 2012 ¢ |dentified information gaps and made
(exp) recommendations including additional studies and

assessments

15
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6.4 Saltfleet Wetland Berms

Table 6-4 — Saltfleet Wetland Berms Operational Tasks Summary

Year .
Task/Report Completed Key Points
BC-1 Wetland Berm Construction 2022 e Major construction completed in 2022.

16
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7 Upcoming Operational Tasks

Inspections are planned to continue consistent with the details provided in Section 4.1.
Routine operations are planned to continue consistent with the details provided in
Section 5.

In response to findings from previous Dam Safety Reviews and Public Safety Risk
Assessments, as well as routine dam inspections by internal staff, HCA will continue to
complete necessary maintenance and repair works. The schedule for completion of
necessary proactive maintenance/repair works is dependent on the nature and magnitude
of the maintenance or repair. The appropriate schedules are confirmed with Professional
Engineers. The repair designs are completed, as necessary, by external Professional
Engineers.

As Christie Lake Dam and Valens Lake Dam are regulated by MNRF under the Lakes
and Rivers Improvement Act, regular updates to the following are scheduled as per Table
7-1.

Table 7-1 - Infrastructure and Operational Review Schedule

Task/Report Schedule Date of Latest Date of
Review Next
Review
Christie Lake Dam
DSR Reviewed Max. every 10 years' | 2023 2033
OMSS Update As required? 2024 2033
EPRP Update As required? 2024 2033
PSMP Update Reviewed at least every 5 years | 2022 2027
Valens Lake Dam
DSR Every 5 years as per DSR 2021 2026
OMSS Update As required? 2024 2026
EPRP Update As required? 2024 2026
PSMP Update Reviewed at least every 5 years | 2022 2027

'DSRs are completed regularly with a maximum of 10 years between reviews, unless the
most recent DSR specifies a higher frequency or if owner has chosen to complete earlier.

2As recommended by DSR or with any considerable changes to the operations of the
dam.
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8 Appendices

Appendix A - Current Operations, Maintenance, Safety and Surveillance Plans
Appendix B - Current Emergency Response and Preparedness Plans

Appendix C - Current Public Safety Plans

18
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APPENDIX A

Operations, Maintenance, Safety and Surveillance Plans
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Preface

This Operation, Maintenance, Surveillance and Safety (OMSS) Manual contains
suitable and sufficient information to allow on-site operators to:

(a) Operate the dam under normal and emergency conditions in a safe manner.
(b) Maintain the dam in a safe condition.
(c) Monitor the dam’s performance well enough to provide early warning of any distress.

This is not a Dam Design Manual. Detailed engineering aspects such as hydrologic
analyses, hydraulic investigations, environmental studies, as-constructed drawings, and
formal professional evaluations are documented in other reports and sources.

The OMSS Manual is prepared for Christie Lake Dam, which is located in the Spencer
Creek Watershed. It consists of an earth embankment and a concrete control structure
constructed in 1972. The Manual should be revised as necessary as site experience is
acquired.

Christie Lake Dam consists of an earth embankment and a concrete structure
containing two sluiceways controlled by radial gates, a drop inlet structure with three
stop log bays, two gate valves and a low flow valve, and an overflow spillway. Its
primary purpose is providing downstream flood control and low flow augmentation. In
addition, the dam reservoir provides recreational opportunities and fish habitat.

The only dam upstream of the Christie Lake Dam is the Valens Dam, located
approximately 30 km upstream of the dam.

This Manual references information provided in the reports entitled “Christie Lake Dam
Safety Review (exp, 2013)” and “Emergency Preparedness Plan (EPP) for Christie
Lake Dam”. It is recommended that the operator(s) read and understand the Dam
Safety Review report and EPP before operating the dam.

Hamilton Conservation Authority [
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1 Introduction

The Christie Lake Dam is located on Spencer Creek, which discharges into Lake
Ontario at Hamilton Harbour, near the community of Flamborough, Ontario within the
Christie Lake Conservation Area. The UTM coordinates of the Dam are 4792202 North
and 580531 East, UTM Zone 17. The highest elevation of the deck is 238.66 m
(approximate GSC elevation).

. , L Regional/County
G hic T h Lot | Con. Area M lit
eographic Township o on rea Municipality Municipality
West Flamborough Flamborough Hamilton-Wentworth
UTM UTM UTM Latitude Longitude
Zone East North Deg. | Min. | Sec. | Deg. | Min. | Sec.
17 580531 4792202 | 43° N | 16’ 42" | 80° W 0} 27

The dam consists of an earth embankment and a concrete structure. The concrete
structure consists of two sluiceways controlled by radial gates, a drop inlet structure with
three stop log bays, two gate valves, and a low flow valve, and an overflow spillway.
The sluiceways are 4.88m long and have a sill elevation of 231.65m (GSC datum) with
4.88m high radial gates or 1.52m high steel panels. The stop log bays are 1.83m long
and have a sill elevation of 234.48 m GSC, each with 3.5-150 mm high stop logs. The
gate valves are 0.6m long by 0.6 m high and have an invert elevation of 229.52 m GSC.
The low flow valve is 0.15m in diameter and has an invert elevation of 231.50 m GSC.
The overflow spillway is approximately 109m long and has a crest elevation of 235.93 m
GSC with 0.6 m high flashboards installed at the crest.

This OMSS Manual is a compilation of information used to operate, maintain and
monitor the condition of the Christie Lake Dam to ensure safe operation. The objectives
and procedures are outlined in this Manual and the recording forms are provided in
Appendix E. The dam should be operated, maintained and inspected regularly to
ensure the safety of the dam, in accordance with the Lakes and Rivers Improvement
Act (LRIA) Technical Guidelines and Best Management Practices (MNR, 2011). This
Manual was prepared to assist the operator(s) to follow the Hamilton CA and
Occupation Health and Safety Act standard procedures.

This Manual does not address all possible circumstances that might provide a threat to
the safety or integrity of the dam and related facilities. At least two (2) operators must
attend the site. The operator(s) is required to evaluate and report circumstances
causing potential concerns for safety, and to implement appropriate corrective actions
including operational, maintenance, and remedial measures.

An Emergency Preparedness Plan (EPP), addressing potential emergency situations
and outlining appropriate response measures, was prepared and issued under separate
cover.

Hamilton Conservation Authority 1
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This Manual should be updated as necessary. Additional information, changes in
procedure, or other amendments to operating or maintenance practices affecting dam
safety should be incorporated into this Manual.

1.1 Organization Structure

The Christie Lake Dam is owned by the Hamilton Conservation Authority (HCA). It is
operated by HCA staff.

HCA is responsible for the dam. All maintenance, operations, and inspections of the
structure are carried out in consultation with HCA.

1.2 Duties and Responsibilities

The dam is a HCA asset, and the HCA Manager of Water Resources Engineering
accepts full responsibility for the structure.

The HCA Responsibilities:

e Maintenance

Operation

Surveillance

Inspection

Training of all personnel involved in dam operations

The Operator’'s Responsibilities:

e Ensuring that the equipment for dam operation, public safety, communication, etc.

are well maintained and in working condition, and supplies and materials needed in

an emergency situation are sufficient and placed in an appropriate location or are

readily available from local suppliers.

Ensuring that suitable records of dam-related activities are prepared.

Ensuring that access to the site is maintained.

Ensuring the safe operation of the dam.

Identifying emergency conditions and taking appropriate action.

Notifying the HCA Manager of Water Resources Engineering of defects, vandalism

and unusual conditions observed on the dam structure, associated components and

equipment.

e Performing routine surveillance of the dam.

e Making routine inspections of the dam for potential problems (e.g. dam body,
concrete conditions, spillway, foundations, seepage and sign of failure, etc).

e Notifying anyone immediately downstream of the dam who may be in immediate
danger when emergency conditions occur.

e Ensuring that there is no public access to the restricted areas.

e To be familiar and trained in EPP and HCA Response Plans.

e To be familiar and trained in all environmental parameters affiliated with the dam and
watercourse (for example, Species At Risk (SAR) in the area).

Hamilton Conservation Authority 2
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1.3 Training

Operator training should be undertaken both on a regular basis and by request. New
operators should be trained in the following:

Operational procedures

Safety requirements

Minor maintenance of the structure

Proper use of tools and equipment

Data recording

Inspection

HCA is responsible for the arrangement of operator training.

Hamilton Conservation Authority 3
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2 The Dam
2.1 Site Access

Christie Lake Dam can be accessed via Crooks Hollow Road off Highway 8. The
approximate travel time is a 10 minute drive from the HCA office (838 Mineral Spring
Road, Ancaster, Ontario).

Figure 2.1 shows the location of the dam.

2.2 Dam Watershed & Storage

The Spencer Creek watershed at the dam drains a total area of 153 km? The total
reservoir surface area within the watershed during summer is 72 ha. The watershed
has a maximum reservoir storage capacity of about 395 ha-m (3,950,000 m®) at
elevation 237.44 m GSC (figures from Christie Lake Dam Safety Review, 2013).

Figure 2.3 shows the Spencer Creek watershed.

2.3 Spillway and Outlet Works

Christie Lake Dam consists of an earth embankment and a concrete structure with two
sluiceways, a drop inlet structure with two sluiceways, three stop log bays, two gate
valves, and a low flow valve, and an overflow spillway. The pertinent dam data and
elevations are:

Concrete Structure:

e Total Length 1244 m

e Maximum Height 9.6 m
Sluiceways:

e Number 2

¢ Sill Elevation 231.65m GSC
e Length 4.88 m (16 ft)
¢ Radial Gates Height 4.88 m (16 ft)
e Steel Panels Height 1.52 (5 ft)

Stop Log Bays:

e Sill Elevation 234.48 m GSC

e Length 1.83 m (6 ft)

e Stop Log Height 0.152 m (6”)

e Number of Logs per Bay 3.5

Gate Valves:

e Number 2

e Invert Elevation 239.52 m GSC

¢ Dimensions 0.61mx0.61m (2ftx2ft)

Hamilton Conservation Authority 4
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Low Flow Valve:
e Invert Elevation 231.50 m GSC
e Diameter 0.15m (67)

Water Level Gauges Location:
e Imperial gauge on the south wingwall, upstream side

Figure 2.2 shows reference plan and sections of the dam.

2.4 Hazard Potential

The Hazard Potential Classification for the Christie Lake Dam was determined to be
VERY HIGH in the Dam Safety Review completed by exp in 2013.

2.5 Inflow Design Flood

The Dam Safety Review (exp, 2013) determined the Inflow Design Flood (IDF) for the
Christie Lake Dam to be the Probable Maximum Flood (PMF), as per the LRIA
Technical Bulletins (2011).

2.6 Major Repairs and Modifications

The Main Dam was constructed in 1972.

Repairs/maintenance to the dam was completed in 2005, including the following:

e Installation of an overhead gantry system with fall arrest system, and steel panels
over sluiceways

Repairs to the service gains

Installation of a low flow valve

Concrete and construction joints repairs and rust removal

Installation of new handrails and radial gate hoist covers

Installation of a safety boom upstream

Repairs to the gate valves

2.7 Inspections

The most recent formal inspection of the dams took place in July 2011, by exp.
2.8 Known Problems and Incidents

See Section 4.0 Special Concerns, Known Problems and Constraints

2.9 Available Drawings

The following drawings are available:
e Construction drawings dated Jan. 24, 1968
e As-built drawings dated July 2005

Hamilton Conservation Authority 5
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The Christie Lake Dam drawings (Reference Plan and Section, 1968 and Site & Dam
Plan, 2005) are provided in Appendix A. The following information for the dam is also
provided in Appendix D:

e Operational Rule Curve

Hamilton Conservation Authority 6
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Figure 2.1. Christie Lake Dam Location
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Figure 2.2. Spencer Creek Watershed
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Figure 2.3. Reference Plan View and Sections of the Dam
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3 Objectives of Operation

The objectives of the operation of the Christie Lake Dam are:
1. Minimize water level fluctuations on the reservoir.

2. Control discharges from the dam by radial gate, stop log and valve operations
throughout the year.

3. To ensure dam operator safety.
4. Provide downstream flood control benefits by storing water on the reservoir.

5. Ensure the safety of the dam and the potentially affected areas under flood
conditions.

6. Maintain records of the water levels, stop log operations, discharges and the dam
condition.

Hamilton Conservation Authority 10
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4 Special Concerns, Known Problems and Constraints

Lake Use
The dam is located within the boundaries of the Christie Lake Conservation Area.

Public Safety

Public access to the dam site is not restricted. The dam deck is part of a trail system.
The Christie Reservoir is used for recreational activities.

No incidents of vandalism have been reported at the dam.

Hamilton Conservation Authority 11
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5 Operational Procedures

5.1 General

Two types of operations are required for the Christie Lake Dam.

1. Type One Operation (Seasonal)
Maintain the target lake water level on a seasonal basis, as outlined in Section
5.2.

2. Type Two Operation (Flooding and Emergency Conditions)
Operate the dam under emergency conditions when flooding, extreme flood
emergency or other unexpected natural disasters occur. These operational
procedures are described in Section 5.3.

5.2 Type One Operation (Seasonal)
5.2.1 General Operating Procedure

Under normal conditions, operations are required approximately 4 times a year during
the different seasons. The purpose of the operations is to maintain the reservoir water
levels at or near the target water level for the different seasons. A year can be divided
into ‘Fall’, ‘Winter’, ‘Spring’ and ‘Summer’ seasons. Each period has different target
water levels and hence the dam needs to be operated accordingly.

Water levels are routinely adjusted during snowmelt and rainfall events by operating the
radial gates, gate valves, low flow valve, and stop logs. The stop logs will be removed
and replaced by hand when necessary.

The target water levels at the Christie Lake Dam are as follows:

Season Date Target Water Level (Gauge Reading)
m GSC
Spring April 15 — May 1 234.71
Summer May 15 — Sept 1 235.01
Fall Sept 15 - Oct 15 234.71
Winter Nov 15 — March 15 233.17

Refer to Section 9, Figures 9.1a and 9.1b. Staff Gauge for key water levels.
5.2.2 Fall Operation

Around September 1, the winter drawdown of the reservoir begins by removing 2 stop
logs from each drop inlet bay. The water level is decreased and maintained at 234.71 m
GSC by allowing flow through the drop inlet bays until October 15.
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5.2.3 Winter Operation

Starting September 15, the steel panels are placed in the sluiceways to alleviate ice
pressure on the radial gates. All the stop logs are removed from the drop inlet bays. The
water level is decreased and maintained at 233.17 m GSC until March 15 by leaving the
radial gates 0.3m open.

The reservoir water level should not be decreased below elevation 233.17 m in advance
of the ice break-up, as it could break the ice sheet on the reservoir. An ice sheet helps
protect the dam from upstream ice and reduces the potential damage that could be
caused by passing pieces of ice through the dam.

The gate valves and the low flow valve remain closed during the winter months.

5.2.4 Spring Operation

Around March 15, 1.5 stop logs are placed in each drop inlet bay to increase the water
level to 234.71 m GSC. This level is maintained until April 15. During this time, the
Radial Gate 1 may be left open 0.3m and the Radial Gate 2 may be left open 0.45m to
avoid excessive reservoir level fluctuations.

After the spring freshet around April 15, the radial gates are closed and the steel panels
are removed from the sluiceways. All stop logs are placed in the drop inlet bays to
achieve the summer target level of 235.01 m GSC by May 15.

5.2.5 Summer Operation

The summer target level of 235.01 m GSC is maintained throughout the summer. The
low flow valve is opened to provide the regulated base flow of 0.11 cms to the
downstream reach.

5.3 Type Two Operation (Flooding and Emergency Conditions)

Flooding resulting from rainfall events may occur in late spring, summer or early fall. In
addition, flooding may occur from snowmelt or snowmelt plus rainfall events during the
spring freshet. The dam operator needs to monitor the weather, reservoir water levels
and the dam as required in order to maintain the reservoir water level as constant as
possible, and within the operating ranges for the various periods.

Operations during flood conditions should be undertaken by monitoring the reservoir
water levels and the weather forecasts closely, in order to determine the correct actions
needed. For example, when the reservoir reaches a level whereby the gates should be
opened and the forecast indicates that more rain is expected to fall, opening the gates
would be the correct action. However, if no rainfall is expected, then the gates may not
have to be opened since the reservoir level may stabilize and start to recede. Note that
the magnitude of gate opening should not be based solely upon weather forecasts. The
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dam operator needs to use his or her own judgment based on historical operations and
experience as to when and how to operate the dam.

If the reservoir water level rises to elevation 235.32 m GSC, advise the community of
Flamborough to close Middletown Road, which crosses the reservoir upstream of the
dam.

Downstream flooding due to operation of the dam must also be considered.

5.3.1 Flooding in the Summer and Fall Periods

In the summer and fall periods, the dam is to be operated to respond to severe rainfall
events to maintain target reservoir water levels for recreation purposes. The dam
operator needs to use his or her own judgment based on historical operations and
experience as to when and how to operate the dam.

The following tables should be used as a guideline for operation during a summer or fall
rainfall event. Table 5.1 summarizes the gate opening procedure during a rainfall event
and Table 5.2 summarizes the gate closing procedure following a rainfall event.

Before opening the gates, the stop logs from the drop inlet bays are removed.

Table 5.1. Gate Opening Procedure during Rainfall

Water Level Rise Time Total Gate
(m GSC) Duration Operation Opening
From To (min.) (m)
234.71 235.01 Less than 45 Open both gates 0.3m 0.3
235.01 235.32 Less than 45 | Open both gates another 0.3m 0.6
235.32 235.62 Less than 60 | Open both gates another 0.3m 0.9
235.62 235.93 Less than 60 | Open both gates another 0.3m 1.2
235.93 236.23 Less than 60 | Open both gates another 0.6m 1.8
236.23 236.53 Less than 60 No action, spillway overtops 1.8
236.53 236.83 Less than 90 | Open both gates another 0.6m 24
236.83 237.14 Less than 90 | Open both gates another 0.6m 3.0
237.14 237.30 Less than 60 | Open both gates another 0.3m 3.3
237.30 237.45 Less than 60 | Open both gates another 0.3m 3.6

Note that in the event of a rapidly rising reservoir (0.3m per hour) when the water level
reaches elevation 235.32 m, the chains or cables should be attached to the H posts
holding the spillway flashboard without delay.

If the water level rises above elevation 237.45 m GSC, pull the flashboards one bay at a
time and monitor the rise rate.

When the maximum flow has been passed over the dam, the water level is allowed to
decrease to elevation 236.23 m GSC at the previously attained gate setting.
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Table 5.2. Closing Procedure following Rainfall

W(?:]eé;%\;el Gate Setting Operation
235 93 More than 1.2m Close both gates 0.6m
Between 0.6m and 1.2m Close both gates 0.3m
235 62 More than 1.2m Close both gates 0.6m
Between 0.6m and 1.2m Close both gates 0.3m
935 37 More than 1.2m Close both gates 0.6m
Between 0.6m and 1.2m Close both gates 0.3m
235 01 More than 1.2m Close both gates 0.6m
] Between 0.6m and 1.2m Close both gates 0.3m
234.71 Between 0.6m and 1.2m Close both gates 0.3m
234.41 Between 0.6m and 1.2m Close both gates 0.3m
233.10 Between 0.6m and 1.2m Close both gates 0.3m
233.79 - Close both gates 0.15m more
233.17 - Close both gates 0.08m more
232.57 - Close both gates

If at any time the reservoir level begins to increase before the closing procedure is
complete, maintain the current gate setting and follow the procedure for gate opening
during rainfall (Table 5.2) at the appropriate elevation.

When notified that the storm danger has passed, raise the water level to the target level
by placing stop logs in the drop inlet bays.

5.3.2 Flooding During the Spring Showmelt Runoff Event

In the spring, the dam needs to be operated to:
1. Respond to snowmelt and snowmelt plus rainfall events.
2. Prepare the dam for the summer settings.

Before the spring annual freshet, dam operations would have been carried out to
prepare the dam for the spring runoff. All stop logs would have been removed from the
drop inlet bays, the steel panels placed in the sluiceways, and the radial gates left open
0.3m, to lower the reservoir water level to elevation 233.17 m GSC.

The following tables should be used as a guideline for operation during a snowmelt
event. Table 5.3 summarizes the gate opening procedure during a snowmelt event and
Tables 5.4 and 5.5 summarize the gate closing procedure following a snowmelt event.

At any snowmelt event, both gates are left open 0.3m. The steel panels are removed
from the sluiceways and the stop logs are removed from the drop inlet bays before the
snowmelt event.

Table 5.3. Gate Opening Procedure during Snowmelt
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Water Level Rise Time Total Gate
(m GSC) Duration Operation Opening
From To (hr) (m)
235.32 235.62 Less than 5 Open both gates 0.15m 0.45
235.62 235.93 Less than 6 | Open both gates another 0.15m 0.6
235.93 236.23 Less than 8 | Open both gates another 0.15m 0.75
236.23 236.53 Less than 8 No action, spillway overtops 1.2
235.93 236.23 | Lessthan 60 | Open both gates another 0.6m 1.8
236.23 236.53 Less than 60 No action, spillway overtops 1.8

If the reservoir level continues to increase to elevation 236.53 m GSC and above, follow
the procedure for gate opening during a rainfall event (Table 5.1).

If the reservoir level starts to decrease after reaching a higher level, follow the
procedure for gate closing following a snowmelt event (Table 5.4) or the alternate
procedure for gate closing following a snowmelt event (Table 5.5).

Table 5.4. Closing Procedure following Snowmelt

W(z::]eé;%\;el Gate Setting Operation

234.71 More than 0.45m Close both gates 0.15m
234.40 More than 0.45m Close both gates another 0.15m
234.10 More than 0.45m Close both another gates 0.15m
233.79 More than 0.45m Close both another gates 0.15m
233.49 More than 0.45m Close both another gates 0.15m
233.18 More than 0.45m Close both another gates 0.15m

More than 0.45m Close both another gates 0.15m
232.88

- Close both gates and open 1 gate valve

If the reservoir level continues to decrease below 232.88 m GSC, the gate valve should
be closed, the steel panels should be placed in the sluiceways and both radial gates
should be opened 0.3 m.

The following procedure may be used to drawdown the reservoir following a snowmelt
event, provided that Spencer Creek within the former town of Dundas is not restricted
and the maximum reservoir storage is maintained.
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Water Level Gate Opening (m) Approx. Discharge
(m GSC) Gate 1 Gate 2 (cms)
235.31 0.30 0.30 25.26
235.01 0.30 0.38 22.89
234.71 0.30 0.45 21.07
234.40 0.30 0.53 20.90
234.10 0.30 0.61 20.76
233.79 0.30 0.69 20.42
233.49 0.30 0.76 19.63
233.18 0.30 0.84 18.27
232.88 0.30 0.91 15.72
232.57 0.30 0.61 11.33
232.27 0.30 0.45 7.93
231.96 0.30 0.30 2.08

The above gate settings can be increased by one level (0.15m) and applied to both
gates, if the Spencer Creek limit at Dundas St. (approximately 28.3 cms) is not

exceeded. This should only be done at the direction of the Flood Warning Coordinator.

5.3.3 Periods of Low Flow

The system can experience low flows due to lack of rainfall and evaporation of lakes.

The dam operator will need to monitor the dam discharge during low flow periods.

The dam operator may adopt one of the following operations to ensure there will be a
minimum discharge of 0.11 cms from the dam to the downstream reach.

1. Open the low flow valve.
2. Allow leakage through the stop logs.

3. Remove one or two stop logs.

Hamilton Conservation Authority
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6 Equipment, Tools and Safety Procedures

6.1 Equipment and Tools

Operation of the dam must be undertaken in a safe manner and, hence, the equipment
required for the operation includes both personal safety equipment and operating
equipment.

Aside from Personal Protective Equipment (PPE) such as a hard hat and safety boots,
the dam operator's day to day and winter equipment and tools are as described in
Appendix C inclusive of item, location, estimated value and supplier.

The dam operators must keep the equipment and tools in good working condition. The
equipment and tools should be checked each time after usage and repaired or replaced
as required.

6.2 Radial Gate Procedure

The operating controls for the radial gates are located in the Control Building on the
north wall overlooking the gates. There are two control panels (one for each gate)
located on the south wall in the electrical room. Prior to operating the gates, the levers
and switches located in the control panels need to be correctly set. The control panels
are shown in the photo below.

Each gate can be operated independently and both of the two gates may be operated at
the same time.
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The operation of the radial gates has been divided into the following subsections:
Normal non-operating situation.

Operating situation.

Manual operation of the gates by hand drive.

Manual operation of the gate by self-weights and fan brake.

Manual operation of the gate by emergency power drive.

Auxiliary items.

The gates can be operated manually in the case of emergency conditions, e.g. when
there is no electrical power for operating the brake or the hoists. There are three
alternative methods to operate the gates manually, by hand drive, fan brake or
emergency power drive.

6.2.1 Normal Non-operating Situation

In the normal non-operating situation the levers and switches in the control panel are
set as follows:

Set the power supply switch to "ON" Position.

Set the power supply to the hoist motor to "OFF" position.

Set the power supply to the gain heaters to "OFF" position.

Set the power supply to hoist control to "OFF" position.

Set the heater controls to "ON" position.

RN~

This provides safety against unauthorized operation.
6.2.2 Operating Situation

In the normal operating situation when the gates are to be moved, the levers and

switches in the control panel are to be set as follows:

1. Set the power supply switch to "ON" position.

2. Set the power supply to the hoist motor to "ON" position.

3. Set the power supply to the gain heaters to "OFF" position (In winter set to "ON"
position).

4. Set the power supply to hoist control to "ON" position.

5. Set the heater controls to "ON" position.

At the operating controls location (north wall overlooking gates):

1. Press the appropriate pushbutton for each hoist, "RAISE", "STOP" or "LOWER" to
raise or lower each radial gate once the control panel switches are set in operating
position.

a) Raising of gates: Press RAISE button on each gate momentarily. Gates are
stopped automatically at FULLY OPEN POSITION, which is also called
DOGGED POSITION.
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b) Lowering of gates: Press LOWER button on each gate momentarily. Gates are
stopped automatically at FULLY CLOSED POSITION, which is also called SILL

BEAM POSITION.

c) To stop the gate at an intermediate position, Press STOP once the indicator
shows that the gate has reached the required elevation.

2. The position of each gate can be observed through the radial gate position indicators
located on each hoist frame. The number indicates the gate opening in feet above
the gate sill. In the case of gates fully closed, the number "0” appears opposite to the

pointer.

The following table summarizes the positions of the switch or breaker for both operating

and non-operating situations.

Switch or Breaker Gates _in Operating Gates in_Non_—operating
Situation Situation
Power Supply ON ON~*
Hoist Motor ON OFF
Gain Heater OFF** OFF
Hoist Control ON OFF
Heater Control ON ON*

*

*%

side plates.

The power supply must be "ON" at all times to supply power to the host gearbox heaters.
Switch to "ON" one hour or more before gate operation only in winter when gate may be frozen to the

6.2.3 Manual Operation Of Gate By Hand Drive

Each hoist can be operated with a hand drive, which is built into the hoists.

The working mechanism of the hand drive consists of chains and a crank for operating
it. The hand drive is arranged in a way that a lock mechanism prevents the gate from
descending once the chain is connected. During normal operating situation with the
electrical motor, the chain for the hand drive is off and is stored in the control building.
The crank is also stored in the same location in the control building.

The following procedures to lift and lower the gates should be followed. Refer to

Drawing E-06116 (Appendix A) for Mark Numbers.

1. Open the switch cover (Mark No. 25) completely. This automatically disconnects the
motor control circuit from the power supply.

2. Connect the roller chain (Mark No. 29) over the sprocket (Mark No. 10) and motor
sprocket (Mark No. 34).

3. Manually release the electrical brake on the motor shaft and the hand drive is ready
for operation.
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Note that the pawl (Mark No. 06) and ratchet wheel (Mark No. 05) have to be engaged
all the time for lifting the gates and are not needed for lowering of the gates.

6.2.4 Manual Operation Of Gate By Self-Weights And Fan Brake

When there is no electrical power for operating the brake, the gates can be lowered by

their self-weight. The following procedures detail how to lower the gates with self-

weight.

1. Move the lever for hand release at the brake and release the brake.

2. Gates will be lowered by gravity and the lowering speed will be controlled by the
built-in fan brake.

3. Gates are stopped by touching the sill beam.

The hand release for the electrical brake is located within housing and close to the
center of each complete hoist.

6.2.5 Manual Operation Of Gate By Emergency Power Drive

Each hoist can be operated with an emergency power drive unit (Drawing E-06802,
Drawings E-06116, Appendix A), when there is no electrical power for operating the
hoists.

The working mechanism consists of a groove 6.15" O.D. sheave for V belt permanently
attached to the second motor shaft on each of the hoists and a groove 3.75" O.D.
sheave for V belt permanently attached to the emergency power drive unit. The levers
for handling the clutch and electrical brake are closely located in the same area.

The following procedure details how to lift the gates using the emergency power drive.

1. In order to reach and use the sheave on the motor shaft, the doors in this area of the
hoist cover have to be completely opened.

2. Bolt the emergency power drive unit to the mounting pads located on the hoist
frame.

3. Release the electrical brake by hand- if the gate is not resting on sill.

4. When the gate is resting on sill beam, put the V belt on and disconnect the gasoline
motor by means of the built in clutch.

5. Release the electrical brake by hand and start the gasoline engine.

6. Apply the clutch to lift the gate. The gate will be lifted with nearly the same speed as
with the electrical drive.

7. To stop the gate and hold it in any desired position, open the clutch to disconnect
the gasoline engine and close the electrical brake by hand at the same time.

8. The gate can be lowered at any time by opening the electrical brake by hand, and
the lowering speed will be controlled by the fan brake.
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6.2.6 Auxiliary Items

There are some other auxiliary items associated with the gate. These include the side

plate, dogging device and gain heater.

1. The side plate is to provide a smooth, straight surface for the side rubber seals.

2. The dogging device is a pin that can be moved outward, with the gate in high
position, to allow the gate to rest on the concrete piers

3. The gain heaters are located inside the dam behind the side plates, at the side of
each radial gate. They are used only in the winter time when the gates’ side rubber
seals become frozen to the side plates. Normally, the "Gain heaters" switch is set to
the "OFF" position. In winter, set the switch to work an hour or more before
attempting to move the gates. The heater indicator light will be on when the "Gain
Heaters" switch in the cabinet is set to the "ON" position.

6.3 Overhead Gantry Procedure

A photo of the overhead gantry system at Christie Lake Dam is shown below.

The overhead gantry for the dam consists of the following:

e Galvanized vertical supports.

e Two 2 ton chain hoists.

e Galvanized horizontal track for horizontal movement of hoists.
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e Galvanized storage box at one end of the gantry.

Operation of the overhead gantry should follow the following procedure:

o Follow necessary safety procedures regarding safety equipment (hardhat, safety

boots, PFD, harness, lanyard).

2 workers required, one for each chain hoist.

Access chain hoists from storage box.

Slide chain hoists to opposite ends of the steel panel gain.

Remove the gain cover.

To install a steel panel, connect hoist chain hooks to steel panel lifting pins, slide

steel panel to edge of gain opening, lift steel panel and place over gain opening,

lower steel panel evenly into gain until it reaches the sill, release chain hoist hooks
from lifting pins using poles, retract chain, replace gain cover.

e To remove a steel panel, connect hoist chain hooks to steel panel lifting pins using
poles, lift steel panel evenly from gain until steel panel is clear of deck, lower steel
panel onto deck, slide steel panel into storage position, release chain hoist hooks
from lifting pins, retract chain, replace gain cover.

e Lop chains over hoists, slide into storage box, lock storage box. Keys for the
storage box of the gantry are kept at the HCA office and with the operators.

6.4 Overflow Spillway Procedures

There are two means of removal of flashboards at the crest of the overflow spillway, if

required:

1. If sufficient time is available, lift the flashboards manually and store them in a safe
place.

2. In case the water in the reservoir is already against the flashboards, pull the steel H-
posts out of their holes using chains/cable in the spillway crest to immediately
release the flashboards.

6.5 Valve Procedures

A hand wheel can be used to raise or lower the gate valves or the low flow valve.

6.6 Lifting Procedures

At the dam, stop log manipulation is carried out by hand.

The stop log installation/removal procedure mandates:

e A two-person operation.

e All work is to be done from the dam deck of the drop inlet structure (steel grates).
e The use of the life jackets while working on the deck of the drop inlet structure.

For fall protection while working on the drop inlet structure, the operators can attach
themselves to the handrails.
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6.7 Jacking Procedures
Jacking is not performed at Christie Lake Dam.
6.8 Safety Around the Dam

The dam operators and other personnel must use good judgment at all times in regards
to personal safety.

All personnel should be aware of and be familiar with the dangers associated with the
dam. Personnel should be aware of the locations of posted signage and the hazards
they describe.

Personnel must wear PPE as required (e.g. personal floatation devices, safety boots).
Personnel should use the correct equipment to perform the job at hand.

All equipment should be appropriately stored while not in use so that site hazards are
not created.

6.9 Boom

A seasonal safety boom is installed upstream of the Christie Lake Dam during the
summer and removed in the fall.

6.10 Ice And Debris Removal

At times, debris can accumulate at the stop log bays and on top of the drop inlet
structure steel grates. This debris must be removed to allow unobstructed flow. The
operators must carefully observe the conditions and develop a suitable safe plan for the
removal of the debris.

Methods of removal at the dam include:

e Using pike poles to direct debris away from the bays towards the shoreline on the
upstream side of the structure.

e Using a pole chainsaw to cut trees/branches to allow easier removal.

Ice should be removed from the reservoir as required to ensure a reliable operation of
the gates.

No specific ice or debris handling equipment is located at the dam.
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7  Inspection and Maintenance

7.1 Inspection

The dam, having a VERY HIGH hazard potential classification, requires an annual
visual inspection.

The annual visual inspection is to be recorded on Form OMSS2 that has been created
in the Christie_ OMSS_Forms.xls workbook. The worksheet named Form OMSS2 is
used to print hardcopy forms, to be used for visual inspection of the dam. The
worksheet OMSS2 - Visual Inspection Records should be used to input the hard copy
information digitally for archiving purposes. Form OMSS2 - Visual Inspection Records
is shown in Appendix E.

Form OMSS?2 lists the items that the dam operator should always inspect. To assist in
recording or describing deficiencies, the designations of poor, fair and good have been
defined so as to allow operators a means of making consistent observations when
completing the forms. In general terms, an item rated poor denotes a deficiency that
needs to be described along with an appropriate action and schedule. An item rated fair
should also be described but the action need only be noted as a need to continue to
monitor. An item rated good would generally require no description or action.

Although a formal detailed visual inspection is required on an annual basis, routine
upstream and downstream visual inspections should be undertaken each time the dam
operator visits the site to undertake dam operations. For instance:

1. Site Visit
At each site visit to undertake dam operations observe:

a) Signage

b) Staff Gauge

c) Automatic Gauge
d) Radial Gates

e) Chain Hoists

f) Fall Arrest System
9) Gain Covers

h) Locks

i) Safety Boom

i) Stop Logs

k) Valves

) Drop Inlet Steel Grates
m) Trespassing

n) Fisherman

0) Vandalism

p) Access Road

q) Handrails
r) Walkway
Hamilton Conservation Authority 25

138



Christie Lake Dams Operation, Maintenance, Surveillance & Safety Manual

s) Dam (Concrete) Condition
Details of these observations should be documented on Form OMSS2.

2. Annually
Undertake a complete detailed visual inspection of all the items listed in Form OMSS2,
inclusive of video recordings and digital photographs.

Any apparent deterioration or defect rated poor during any of these visual inspections
should be recorded. In order to display the initial condition of these defects, and show
evidence of progressive deterioration, baseline photographs or video recordings should
be taken at greater frequencies and from the same reference location(s). Unusual
conditions or observations are to be reported to the HCA immediately. All reports are to
be forwarded to the HCA.

Upon receipt of a report of any unusual condition, the HCA Engineer may determine to
undertake special inspections by trained officers and/or engineers as deemed
necessary. The purpose of these special inspections is to evaluate abnormal conditions
causing safety concerns such as crack enlargement or increased seepage.

The HCA will initiate special inspection requirements for a major flood, earthquake and
other emergency events.

Details of such visits and recommendations will be documented in separate reports.

3. Dam Safety Review Inspection
The inspection will be carried out as part of a Dam Safety Review, which is required
every 10 years (as per the LRIA Best Management Practices, 2011).

7.2 Maintenance

In the Christie_ OMSS Forms.xls workbook, two forms have been created for the
recording of minor and major maintenance. The worksheet named Form OMSS3 is
used to print hardcopy forms, to be used for manual recording of maintenance at the
dam site. The worksheet OMSS3 - Maintenance Records should be used to input the
hard copy information digitally for archiving purposes.

The recording example of FORM OMSS3 is provided in Appendix E, in the worksheet
OMSS3 - Maintenance Records.

At the dam, the following maintenance is required to be performed on an as-required
basis:

e Removal of debris

Grouting of steel support bases

Steel panel maintenance

Gain cover maintenance

Radial gate maintenance
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Chain hoist maintenance

Valve maintenance

Drop inlet steel grate repairs
Stop log replacement

Concrete repair

Rust/corrosion repairs

H-posts and stanchions repairs
Sign maintenance/replacement
Handrail maintenance

Staff gauge cleaning/replacement
Automatic gauge maintenance
Vegetation control & slope stabilization
Gabion baskets repairs

Access road maintenance

Operation, Maintenance, Surveillance & Safety Manual

Minor maintenance items should be identified and budgeted for annually. Major
maintenance requiring a separate capital request should be prepared with the

assistance of MNR and tabled at the Dam Safety Forum.
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8 Surveillance and Performance Monitoring

This dam does not have surveillance and performance monitoring equipment installed.
Monitoring of the dam performance is undertaken by means of visual inspections. The
inspection procedures are described in Section 7.
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9 Records

To document dam operation, the operator(s) must record water levels (from staff gauge
or automatic water level gauge readings) and gate/valve/stop log settings. These
observations should be compiled on Form OMSS1.

The Christie Lake Dam staff gauge is shown in the photo below. The gauge is
correlated to its Canadian Geodetic Datum elevation (in ft). It is mounted on the south
wing wall of the concrete control structure on the upstream side.

A water level gauge/staff gauge, resembling the one installed at the dam, is shown in
Figures 9.1a and 9.1b.

The staff gauge at the dam is 6.0 ft long. The elevation of the top of the gauge is
776.00 ft GSC. The staff gauge readings can be taken to the nearest 0.01 ft. It is
difficult to read the staff gauge due to algae growth.
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Figure 9.1a. Staff Gauge
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Figure 9.1b. Staff Gauge
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In addition to the staff gauge, there is an automatic water level gauge with data logger
located inside the control room (photo shown below).

An EXCEL workbook has been created named Christie. OMSS Forms.xls. In the
workbook, two versions of Form OMSS1 have been created. The worksheet named
Form OMSS1 is used to print hard copy forms, to be used for manual recording
purposes. The worksheet OMSS1 - Operations Records should be used to input the
hard copy records digitally.

Dam inspection undertaken during dam operation must be recorded in the worksheet
OMSS?2 - Visual Inspection Records. Any unusual conditions observed during site
operation must be reported to the HCA.

Maintenance must be recorded in the worksheet OMSS3 — Maintenance Records.

The following items should be recorded in worksheet OMSS1 — Operations Records:
Column 1 Date

e Column 2 Time

e Column 3 U/S Water Level - Gauge Reading at the Dam

e Column 4 Flow - Discharge at the Dam
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Column 5 Gate Opened/Closed - Gate opening or closure

Column 6 Stop Log Installed/Removed - # of stop logs in/out of the stop log bay
Column 7 Valve Opened/Closed - Valve opening or closure

Column 8 Operations Activities/Comments - Indicate weather conditions,
approximate air temperature, water temperature, snow conditions, wind conditions,
any unusual condition(s) and any comments.

e Column 9 Operator - Operator's Name

At least one reading of the water level should be recorded. The water level readings
must be recorded to two decimals. In addition, the gate and stop log setting and valve
opening for the day should be recorded, even if no operation has taken place.

Worksheet OMSS1 - Operations Records has been created to maintain a digital
record, to provide the information to utilize an adjoining spreadsheet to calculate the
flow in each stop log bay and to take the estimated total flow and place that value back
into OMSS1 - Operations Records. Input all recorded stop log settings and water
levels.

An example of the Form OMSS1 recording is provided in Appendix E.

Electronic versions of the OMSS and OMSS forms are included with this hard copy
manual.
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10 Public Safety

The HCA Manager of Water Resources Engineering shall ensure that appropriate safety
procedures are implemented to warn the public of potential hazards and/or restrict
public access. The dam operator must ensure access for unauthorized personnel during
operations is prohibited.

Workers shall document and deal immediately with any public safety concerns identified
during visits to the water control structure.

Routine and scheduled inspections shall include a review of potential workplace and
public safety hazards and reporting of the same to the HCA Manager of Water
Resources Engineering.

Public Safety Measures installed at this dam include:
e Danger Signs

e Handrails

e Safety boom
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Photo 1: Looking upstream from walkway over ogee spillway (July 2011)
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Photo 2: View of upstream face of dam (July 2011)
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Photo 3: View of upstream face of control structure (April 2011)
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Photo 4: Looking downstream from control structure deck (July 2011)
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Photo 5: View of downstream face of control structure (July 2011)
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Photo 6: View of upstream face of ogee weir (April 2011)
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Photo 7: Looking downstream from ogee weir walkway at the low flow
outlet (July 2011)
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Photo 8: View of downstream face of ogee weir (July 2011)
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Photo 9: View of south side of dam (July 2011)
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Danger Sign

Access
Restricted to
Pedestrians

Only

156



Photo 11: Low flow outlet structure (July 2011)
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Photo 13: Radial gates control panel (April 2011)
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Photo 15: Removing the steel panel from the stop log bays (April 2011)
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Photo 16: Transporting the steel panels (April 2011)
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Photo 17: Steel panels storage area (July 2011)
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Equipment and Tools for Dam Operators
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Appendix D
Background Information

e Operating Rule Curve

162



WATER LEVEL (m)

CHRISTIE LAKE DAM OPERATING RULE CURVE

236.0

235.5 |

235.0 |

235.01

N
W
.
o

234.71

234)

71

N
[
B
o

N
w
w
o

233.17

233.0

N

33.17

232.5 1

232.0 +

Jan

Feb Mar

Apr

May

Jun

Jul

Aug

DATE

Sep

Oct

Nov

Dec

163




This page intentionally left blank.

164



Appendix E
Forms
e Form OMSS 1 - Record of Operation

e Form OMSS 2 - Record of Visual Inspection
e Form OMSS 3 - Record of Maintenance
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Hamilton Conservation Authority

Christie Lake Dam Form OMSSL1 - Record of Operation

U/S Water Flow Gate Stop Log Valve Opening/ Operations
Date Time Level Opening/Closure Installed/Removed Closure Activities/Comments Operator
(m) (m*/s) (m) (m)
1) 2 3) 4) 5) (6) (@) (8) 9)

Gate 1 Gate 2 Bay 1 Bay 2 Bay 3 Bay 4
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Hamilton Conservation Authority

Form OMSS2 - Christie Lake Dam Record of Visual Inspection

Type of Inspection ‘

Formal

|

Annual

Operational

Inspector Name:

Date:

Control
Component

Inspected

Defective*

Operational

Comments

Safety

Signage

Handrail

Safety Boom

Fall Arrest System

Water Control

Radial Gates

Steel Panels

Chain Hoists

Gain Covers

Valves

Stop Logs

Steel Grates

Staff Gauge

Automatic Gauge

Dam

Control Structure

Overflow Spillway

Drop Inlet Structure

Access Road

Walkway

Tailrace

Reservoir

*Poor: requires a description along with an appropriate action and schedule.

Fair: requires a description and noted as a need to continue to monitor.

Good: requires no description or action.
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Form OMSS3 - Christie Lake Dam Record of Maintenance

Name:

Date:

Control
Component

Maintenance

Defective*

Action

Comments

Safety

Signage

Handrail

Safety Boom

Fall Arrest System

Water Control

Radial Gates

Steel Panels

Chain Hoists

Gain Covers

Valves

Stop Logs

Steel Grates

Staff Gauge

Automatic Gauge

Dam

Control Structure

Overflow Spillway

Drop Inlet Structure

Access Road

Walkway

Tailrace

Reservoir
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Hamilton Conservation Authority Draft
Natural Hazards Infrastructure Operational Plan March 2024

APPENDIX A.2

Valens Lake Dams

Operations, Maintenance, Safety and Surveillance
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Valens Dams
Operation, Maintenance, Surveillance and Safety Manual
List of Revisions

Maintain updated list of revisions. Inform HCA Water Resources Engineer of all
revisions.

Rev. Page
No. Date No. Revision Details
1 25/07/13 Various HCA Revisions Incorporated into the Draft document by HCA
Distribution List
Name Title # of Copies Received (check)
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Valens Dams Operation, Maintenance, Surveillance & Safety Manual
July 2013

Preface

This Operation, Maintenance, Surveillance and Safety (OMSS) Manual contains
suitable and sufficient information to allow on-site operators to:

(a) Operate the dam under normal and emergency conditions in a safe manner.
(b) Maintain the dam in a safe condition.
(c) Monitor the dam’s performance well enough to provide early warning of any distress.

This is not a Dam Design Manual. Detailed engineering aspects such as hydrologic
analyses, hydraulic investigations, environmental studies, as-constructed drawings, and
formal professional evaluations are documented in other reports and sources.

The OMSS Manual is prepared for Valens Dam, which is located in the Upper Spencer
Creek Sub-watershed. It consists of an earth dam and a concrete control structure
constructed in 1966. The Manual should be revised as necessary as site experience is
acquired.

Valens Dam is an earth embankment with a concrete drop inlet structure controlled by
stoplogs and a low-flow intake controlled by a valve. Its primary purpose is to provide
low flow augmentation along Spencer Creek during drought periods and flood
attenuation during the spring freshet. Additionally, its reservoir is used for recreational
activities.

The next dam downstream of the Valens Dam is the Christie Lake Dam, located
approximately 30 km downstream of the dam.

This Manual references information provided in the reports entitled “Valens Dam
Stability and Safety Study (Acres, Dec. 2004)” and “Emergency Preparedness Plan -
Valens Dam (exp 2013)". It is recommended that the operator(s) read and understand
the Dam Safety report and Emergency Preparedness Plan (EPP) before operating the
dam.

Hamilton Conservation Authority i
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1 Introduction

The Valens Dam is located on Spencer Creek, which discharges into Lake Ontario at
Hamilton Harbour, near the community of Valens, Ontario within the Valens
Conservation Area. The UTM coordinates of the Dam are 4803693 North and 580159
East, UTM Zone 17. The highest elevation of the embankment is 277.3 m.

Table 1.1: Location Details

Latitude Longitude
UTM Zone UTM UtM J
East North Deg. | Min. | Sec. | Deg. | Min. | Sec.
17 580159 | 4803693 | 43° N 22 58" | 80° W 8’ 2’
. . D Regional/County
G hic T h Lot | Con. Area M lit
eographic Township o] on rea Municipality Municipality
Beverly 24 IX Community of Valens Hamilton-Wentworth

The dam consists of an earth embankment and a concrete control structure. The
concrete structure consists of a drop inlet structure and a low-flow intake. The spillway
has a sill elevation of 274.64 m (GSC datum) with four 2.9 m long stoplog bays. Each
stoplog bay has 9-76 mm high stoplogs.

This OMSS Manual is a compilation of information used to operate, maintain and
monitor the condition of Valens Dam to ensure safe operation. The objectives and
procedures are outlined in this Manual and the recording forms are provided in
Appendix E. The dam should be operated, maintained and inspected regularly to
ensure the safety of the dam, in accordance with the LRIA Technical Guidelines and
Best Management Practices (MNR, 2011). This Manual was prepared to assist the
operator(s) to follow Hamilton CA and Occupation Health and Safety Act standard
procedures.

This Manual does not address all possible circumstances that might provide a threat to
the safety or integrity of the dam and related facilities. At least two (2) operators must
attend the site. The operator(s) is required to evaluate and report circumstances
causing potential concerns for safety, and to implement appropriate corrective actions
including operational, maintenance, and remedial measures.

An Emergency Preparedness Plan (EPP), addressing potential emergency situations
and outlining appropriate response measures, was prepared and issued under separate
cover, “Emergency Preparedness Plan -Valens Dam” (exp 2013).

This Manual should be updated as necessary. Additional information, changes in
procedure, or other amendments to operating or maintenance practices affecting dam
safety should be incorporated into this Manual.

Hamilton Conservation Authority 1
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2 Personnel

2.1 Organization Structure

The Valens Dam is owned by the Hamilton Conservation Authority (HCA). It is operated
by HCA staff.

HCA is responsible for the dam. All maintenance, operations, and inspections of the
structure are carried out in consultation with HCA.

2.2 Duties and Responsibilities

The dam is a HCA asset, and the HCA Manager of Water Resources Engineering
accepts full responsibility for the structure.

The HCA Responsibilities:

Maintenance

Operation

Surveillance

Inspection

Training of all personnel involved in dam operations

The Operator’'s Responsibilities:

e Ensuring that the equipment for dam operation, public safety, communication,
etc. are well maintained and in working condition, and supplies and materials
needed in an emergency situation are sufficient and placed in an appropriate
location or are readily available from local suppliers;

Ensuring that suitable records of dam-related activities are prepared;

Ensuring that access to the site is maintained;

Ensuring the safe operation of the dam;

Performing routine visual and special inspections of the dam for potential

problems (e.g. dam, concrete conditions, inlet drop structure and low flow valve

conditions, foundations, seepage and sign of failure, etc.);

e Reporting to the Manager of Water Resources Engineering of any dam
deficiencies, vandalism and unusual conditions observed on the dam structure,
associated components and equipment whenever they are observed;

¢ |dentifying emergency conditions;

¢ Notifying the HCA Flood Warning Coordinator or alternate for any emergency
condition that is occurring or has occurred. The Flood Warning Coordinator is an
HCA staff member who is responsible for flood warning and dam operation
during emergency conditions. Presently, the Flood Warning Coordinator duties
are fulfilled by the Manager of Water Resources Engineering;

e Taking appropriate actions to mitigate the damages resulting from such
emergency conditions, under the direction of the Flood Warning Coordinator or
alternate;
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Notifying anyone immediately downstream of the dam that may be in immediate
danger when emergency conditions occur;
Ensuring that there is no public access to the restricted areas;

To be familiar and trained in EPP and HCA Flood Emergency Manual; and,

To be familiar and trained in all environmental parameters affiliated with the dam
and watercourse (for example, Species At Risk (SAR) in the area).

Additional details regarding the emergency responsibilities for the Dam Operator, HCA
Flood Warning Coordinator / Manager of Water Resources Engineering, and other HCA
staff involved in dam operation during emergency conditions can be found in the
“‘Emergency Preparedness Plan -Valens Dam” (exp 2013).

2.3

1.

24

Emergency Contact Numbers

Valens Dam
Superintendent

Lead Hand (Operations)
Assistant Superintendent

Flood Warning Coordinator /
Manager of Water Resources

Engineering:

. Water Resources Engineer:

Training

Gord Costie
Ted Doyle
Joanna Sanche

Hazel Breton

Jonathan Bastien

BUS: 905 525-2183
CEL: 905 973-4373
CEL: 905-531-4735
CEL: 905-531-6795

BUS: 905-525-2181
Ext. 137

FAX: 905-648-4622
CEL: 905-515-5908
RES: 905-689-7268

BUS: 905-525-2181
Ext. 138

FAX: 905-648-4622
CEL: 905-515-3087
RES: 905-921-5650

Operator training should be undertaken both on a regular basis and by request. New
operators should be trained in the following:

Operational procedures

Safety requirements

Minor maintenance of the structure
Proper use of tools and equipment

Data recording
Inspection

HCA is responsible for the arrangement of operator training.
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3 The Dam

3.1 Site Access

Valens Dam can be accessed via Regional Road 97. The north side can be accessed
through private property from Valens Road and the south side through Valens
Conservation Area. The travel time is around 30 minute driving from HCA office (838
Mineral Spring Road, Ancaster, Ontario).

Figure 3.1 shows the location of the dam.
3.2 Dam Watershed & Storage

The Spencer Creek watershed at the dam drains a total area of 10.9 km2. The total
reservoir surface area within the watershed during summer is 75 ha. The watershed
has a maximum reservoir storage capacity of about 204 ha-m (2,040,000 m?®) at a
maximum design flood level of 276.16 m (figures from Valens Dam Stability and Safety
Study, Acres 2004).

Figure 3.2 shows the Spencer Creek watershed.
3.3 Spillway and Outlet Works

Valens Dam consists of an earth embankment and a concrete control structure with a
drop inlet structure and low flow intake. The pertinent dam data and elevations are:

Dam:
e Total Length 1219 m
¢ Maximum Height 6.3 m
Drop Inlet Structure:
e Sill Elevation 274.64 m GSC
e Perimeter Width 11.6 m (38 ft)
e Stoplog Height 0.152 m (6”)
e Number of Logs per Bay 9
o Size 0.076 m (H) x 0.254 m (W) x 2.9 m (L)
(3"x 10" x 9°-6")
Embankment:
e Crest Elevation 277.30 m GSC
Control Structure:
e Deck Elevation 277.99 m GSC
Hamilton Conservation Authority 4
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Low Flow Intake:

e Invert Elevation 270.80 m GSC
e Dimensions 091Tmx091 m
e Control Valve Diameter 0.36 m

Water Level Gauges Location:
e Metric gauge on the east corner of the drop inlet structure, upstream side

3.4 Hazard Potential

A dam break analysis was previously completed (“Dam Break Analysis — Valens Dam
(exp, 2012)). Under the Lakes and Rivers Improvement Act (LRIA) 2011 Technical
Bulletin, Classification and Inflow Design Flood Criteria, the Hazard Potential
Classification (HPC) of the Valens Dam was determined as VERY HIGH and the inflow
design flood (IDF) was selected to be the flood 2/3 between the 1:1000 year flood and
the PMF.

The HPC was selected as VERY HIGH due to the potential loss of life between 11 to
100 persons as a result of a dam failure under both sunny day (normal) and inflow
design flood conditions.

3.5 Inflow Design Flood

The Dam Break Analysis (exp, 2012) determined the Inflow Design Flood (IDF) for the
Valens Dam to be the flood 2/3 between the 1:1000 year flood and the PMF, as per the
LRIA Technical Bulletins (2011).

3.6 Major Repairs and Modifications

The Main Dam was constructed in 1966. Repairs/maintenance to the Main Dam since
then include the followings:

¢ Maintenance improvements in 1990
e Repairin 2005, including:
— The dam impervious core was raised.
— Downstream toe drain area was repaired
— Upstream rip-rap was repaired
— A new traffic surface was installed.
— Safety signage was upgrades.

3.7 Inspections

The most recent formal inspection of the dams took place in July 2011, by exp. Details
regarding required inspections are provided in Section 8.
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3.8 Known Problems and Incidents

See Section 5.0 Special Concerns, Known Problems and Constraints

3.9 Available Drawings
The following drawings are available and provided in Appendix A:

e DWG No. 15816-GT-001, October 2005 Repairs
e DWG No. 15816-GT-002, October 2005 Repairs As Constructed Dam Cross
Sections

e DWG No. 694-A-3, General Arrangement of Valens Reservoir and Dam, 1965
As-built conditions

The following information for the dam is also provided in Appendix D:

e Stage-Discharge Curve
e Operational Rule Curve

Hamilton Conservation Authority 6
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Figure 3.1: Valens Dam Location
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Figure 3.2: Spencer Creek Watershed
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4 Special Concerns, Known Problems and Constraints

Lake Use
The dam is located within the boundaries of the Valens Conservation Area.

Public Safety

Public access to the dam site is not restricted. The Valens Reservoir is used for
recreational activities.

No incidents of vandalism have been reported at the dam.

Hamilton Conservation Authority 9
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5 Objectives of Operation

The primary objectives of the operation of the Valens Dam are to augment summer flow
in Spencer Creek during low flow periods and attenuate peak flows during spring runoff.
Additional objectives of the dam are to:

e Provide outdoor recreation benefits;

e Minimize water level fluctuations on the reservoir;

e Control discharges from the dam by stoplog and valve operations throughout the
year,;

e Provide downstream flood control benefits throughout the year by storing water
on the reservoir;

e To ensure dam operator safety;

e Ensure the safety of the dam and the potentially affected areas under flood
conditions; and,

e Maintain records of the water levels, stoplog operations, discharges and the dam
condition.
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6 Operational Procedures
6.1 General
Two types of stoplog and valve operations are required for the Valens Dam.

1. Type One Operation (Seasonal)
Maintain the target lake water level on a seasonal basis, as outlined in
Section 6.2. In addition, the Valens Dam is subject to a Ministry of
Environment (MOE) Permit To Take Water (PTTW). The PTTW stipulates
the maximum allowable volume of water that can be taken, in the form of
temporary water storage within the reservoir.

2. Type Two Operation (Flooding and Emergency Conditions)
Operate the dam under flooding or emergency conditions when flooding,
extreme flood emergency or other unexpected natural disasters occur.
These operational procedures are described in Section 6.3.

6.2 Type One Operation (Seasonal)

6.2.1 General Operating Procedure

Under normal conditions, significant changes to the stoplog, and low flow valve settings
are required approximately 2 times a year, once during the Spring and once during the
Fall. In addition, water levels are routinely adjusted during and after snowmelt and
rainfall events by operating the low flow valve. The purpose of the operations is to
maintain the reservoir water levels at or near the target water level for the different
seasons. A year can be divided into ‘Fall’, ‘Winter’, ‘Spring’ and ‘Summer’ seasons.
Each period has different target water levels and hence the dam needs to be operated
accordingly.

The target water levels at the Valens Dam are as follows:

Table 6.1: Target Operating Water Levels by Season

Season Date Target Water Level (Gauge Reading)
m GSC
Spring March 15 — Apr 15 274.64
Summer June 1 — Sept 15 275.25
Fall-Winter Nov 15 — March 1 273.72

Refer to Section 10, Figures 10.1a and 10.1b. Staff Gauge for key water levels.
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6.2.1.1 Fall Operation

Around Sept 15, the winter drawdown of the reservoir begins by gradually removing all
stoplogs. The stoplogs are stored in the HCA workshop located within the conservation
area.

The water level is decreased below the sill elevation of the drop inlet structure (274.64
m) to the winter target reservoir water level of 273.72 GSC by November 15 by allowing
flow through the low flow valve. The valve is operated by turning the stem located on
the crest of the control structure.

6.2.1.2 Winter Operation

During the winter months, the low flow valve is kept slightly open (one-eighth of a turn)
to prevent freezing. This results in a modest discharge of approximately 0.10 to 0.13
cms.

6.2.1.3 Spring Operation

In the early spring, the reservoir level is carefully regulated to avoid ice cover breakage
because of the potential damage that could occur from broken ice accumulation at the
dam, docks, and the timber foot bridge that crosses the reservoir.

Generally during March 15 to April 15, reservoir levels typically rise towards the sill
elevation of the drop inlet structure (274.64 m), as the dam attenuates peak flows during
the spring freshet.

After the spring freshet, typically beginning around April 15, the reservoir is raised to the
summer target water level of 275.25 m GSC by June 1 by gradually replacing 8 stoplogs
in each of the four bays.

6.2.1.4 Summer Operation

The summer target reservoir water level is maintained throughout the summer. The
valve is opened at one-eighth of a turn for downstream low flow augmentation.

6.2.2 Compliance with PTTW

The daily maximum allowable water taking (in the form of temporary storage in the
reservoir) is 40,300 m®day. However, when the daily maximum flows immediately
downstream of the reservoir (measured at the Spencer Creek crossing at Safari Road)
be expected to exceed 1.5 m?s, daily water storage volumes greater than 40,000
m3/day are allowed, and are to be managed by HCA as required for flood management
purposes. Also, during excessive precipitation, snowmelt or other unpredictable events,
HCA is to use best professional judgment to determine appropriate daily water storage
volumes.
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However, when flows immediately downstream of the reservoir are expected to be less
that 1.5 m®/s, the maximum allowable water storage is to be limited to 10% of the flow,
as measured at the Spencer Creek crossing of Highway 5. This condition is monitored
and evaluated on a monthly average basis.

Should average daily flows immediately downstream of the reservoir (measured at the
Spencer Creek crossing at Safari Road) be expected to be less that 0.05 m3/s, no daily
water storage is allowed.

The HCA Water Resource Engineer and HCA Manager of Water Resources
Engineering are responsible for monitoring PTTW compliance and providing the HCA
dam operator with directions should changes to the low flow valve or stoplogs be
required.

6.3 Type Two Operation (Flooding and Emergency Conditions)

This Valens Dam OMSS is to be carried out in conjunction with the Valens Dam
Emergency Preparedness Plan (exp 2013) and the HCA Flood Emergency Manual
(FEM). The Valens Dam EPP and HCA FEM contain detailed procedures and actions
to be followed by various parties in the event of extreme weather with flooding potential.
These documents also contain notification procedures and emergency contact numbers
for use by the HCA Flood Warning Coordinator.

Flooding resulting from rainfall events may occur at any time of year, but typically occur
in late spring, summer or early fall. In addition, flooding may occur from snowmelt or
snowmelt plus rainfall events during the spring freshet. The dam operator needs to
monitor the weather, reservoir water levels and the dam as required in order to maintain
the reservoir water level as constant as possible, and within the operating ranges for the
various periods.

The dam operator needs to use his or her own judgment based on historical operations
and experience as to when and how many stoplogs would be required to be removed
and replaced in each of the stoplog bays and how much the valve would need to be
opened or closed.

Stoplog and valve operations during flood conditions should be undertaken by
monitoring the reservoir water levels and the weather forecasts closely, in order to
determine the correct actions needed. For example, when the reservoir reaches a level
whereby stoplogs should be removed or the valve needs to be opened and the forecast
indicates that more rain is expected to fall, removing stoplogs and opening the valve
would be the correct action. However, if no rainfall is expected, then the stoplogs may
not have to be removed or the valve may not have to be opened since the reservoir
level may stabilize and start to recede. Note that the magnitude of stoplog manipulation
and valve opening should not be based solely upon weather forecasts. Downstream
flooding due to operation of the dam must also be considered.
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In the event of rapid rising water levels, the chains connected to the steel stanchions
that hold the stoplogs can be lifted (e.g. with a front-end loader) to increase the dam
discharge capacity.

If the reservoir water level rises to elevation 276.16 m GSC, advise the City of Hamilton
to install safety barricades on the Township roads that may be flooded.

6.3.1 Operation in Response to a Rainfall Event

In response to severe rainfall events, the dam is to be operated as required to re-
establish the target reservoir water levels for that season as promptly as possible
following the rainfall event. Potential downstream flooding due to the operation of the
valve and stoplogs during and after the rainfall event are to be accounted for in
operational decisions.

Operations during a rainfall event (while reservoir levels are rising), would typically
involve the steps detailed as follows in Table 6-2.

Operations following a rainfall event (while reservoir levels are declining), would
typically involve the steps detailed as follows in Table 6-3. If at any time the reservoir
level begins to rise again before these procedures are completed, follow the low flow
valve opening and stoplog removal procedures for operations during a rainfall event at
the appropriate elevation.

Additional operational details related to emergency preparedness are provided in the
Valens Dam EPP (exp 2013) and HCA FEM.
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Table 6.2: Typical Operations During a Rainfall Event

Season Target Reservoir Water Level Operation
Water Level Conditions During the
(m) Rainfall Event
Late Spring 274.64 Reservoir water level Open the low flow valve gradually up to full
rises above 274.64 m capacity and check the rate of rise.
Water level continues to | Monitor water level increases and advise the HCA
rise after low flow valve | Flood Warning Coordinator or alternate.
is fully open
Under the direction of the HCA Flood Warning
Coordinator or alternate, dam operator to
complete preventative actions, as well as
maintenance and repair actions to stabilize the
dam embankment or mitigate other dam condition
issues arising due to the high reservoir water
levels.
Summer and 275.25 Reservoir water level Open the low flow valve gradually up to full
Early Fall rises above 275.25 m capacity and check the rate of rise.
Water level continues to | Monitor water level increases and advise the HCA
rise after low flow valve | Flood Warning Coordinator or alternate.
is fully open
Water level rises to Under the direction of the HCA Flood Warning
276.16 m Coordinator or alternate, dam operator to remove
some or all stoplogs. The HCA Flood Warning
Coordinator or alternate will evaluate the potential
downstream flooding impacts of removing any
stoplogs, as well as whether it is potentially viable
and safe to remove only some of the stoplogs.
To remove all of the stoplogs quickly, a lifting
device (front-end loader, etc) can be used to lift
the chains connected to the steel stanchions that
hold the stoplogs.
Dam operator to advise the HCA Flood Warning
Coordinator or alternate once operations are
completed.
Water level continues to | Monitor and record water level increases on an
rise (above 276.16 m) hourly basis and advise the HCA Flood Warning
after all stoplogs are Coordinator or alternate.
removed and the low
flow value is fully open Under the direction of the HCA Flood Warning
Coordinator or alternate, dam operator to
complete preventative actions, as well as
maintenance and repair actions to stabilize the
dam embankment or mitigate other dam condition
issues arising due to the high reservoir water
levels.
Late Fall 273.72 Reservoir water level Open the low flow valve gradually up to full

rises above 273.72 m

capacity and check the rate of rise.

Water level continues to
rise after low flow valve
is fully open

Monitor water level increases and advise the HCA
Flood Warning Coordinator or alternate.

Under the direction of the HCA Flood Warning
Coordinator or alternate, dam operator to
complete preventative actions, as well as
maintenance and repair actions to stabilize the
dam embankment or mitigate other dam condition
issues arising due to the high reservoir water
levels.
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Table 6.3: Typical Operations Following a Rainfall Event

Season Target Reservoir Water Level Operation
Water Level Conditions During the
(m) Rainfall Event
Late Spring 274.64 Reservoir water level is | Monitor water level decreases.
above 274.64 m and is
declining Close the low flow valve gradually before the
reservoir level returns to 274.64 m.
Summer and 275.25 Reservoir water level is | Monitor water level decreases.
Early Fall above 275.25 m and is
(Stoplogs were declining Close the low flow valve gradually before the
not removed reservoir level returns to 275.25 m.
during event)
Summer and 275.25 Reservoir water level is | Monitor water level decreases.
early fall above 275.25 m and is
(Stoplogs were declining Close the low flow valve gradually before the
partially or fully reservoir level returns to 274.64 m or elevation of
removed the top of stoplogs not removed.
during event)
Maintain water level at Adjust low flow valve setting as required to
274.64 m or elevation of | maintain water level, until advised that storm
the top of stoplogs not danger has passed by HCA Flood Warning
removed. Coordinator or alternate.
Storm danger has Replace stoplogs and raise water level to 275.25
passed m by setting low flow valve to 1/8 turn open
(minimum for summer flow augmentation).
Late Fall 273.72 Reservoir water level is | Monitor water level decreases.

above 273.72 m and is
declining

Once the water level declines below 274.64 m,
close the low flow valve gradually until the
reservoir level returns to 273.72 m.

6.3.2 Operation in Response to a Spring Snowmelt Runoff Event or Rain-

on-Snow Event
In the spring, the dam needs to be operated to:

1. Respond to snowmelt and snowmelt plus rainfall events.
2. Prepare the dam for the summer settings.

Before the spring annual freshet, dam operations would have been carried out to
prepare the dam for the spring runoff. All stoplogs would have been removed from the
drop inlet structures bays and the reservoir water level would have been lowered to
273.72 m GSC.

Operations during a snowmelt or rain-on-snow event (while reservoir levels are rising),
would typically involve the steps detailed as follows in Table 6-4.

Additional operational details related to emergency preparedness are provided in the
Valens Dam EPP (exp 2013) and HCA FEM.
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Table 6.4: Typical Operations During a Snowmelt or Rain-on-Snow Event

Season Target Reservoir Water Level Operation
Water Level Conditions During the
(m) Rainfall Event
Winter 273.72 Reservoir water level Open the low flow valve gradually up to full

rises above 273.72 m

capacity and check the rate of rise.

Water level continues to
rise after low flow valve
is fully open

Monitor water level increases and advise the HCA
Flood Warning Coordinator or alternate.

Under the direction of the HCA Flood Warning
Coordinator or alternate, dam operator to
complete preventative actions, as well as
maintenance and repair actions to stabilize the
dam embankment or mitigate other dam condition
issues arising due to the high reservoir water
levels.

Operations following a snowmelt or rain-on-snow event (while reservoir levels are
declining), would typically involve the steps detailed as follows in Table 6-5.

Table 6.5: Typical Operations Following a Snowmelt or Rain-on-Snow Event

Season Target Reservoir Water Level Operation
Water Level Conditions During the
(m) Rainfall Event
Winter 273.72 Reservoir water level is | Monitor water level decreases.

above 273.72 m and is
declining

Once the water level declines below 274.64 m,
close the low flow valve gradually until the
reservoir level returns to 273.72 m.
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6.4 Periods of Low Flow

The system can experience low flows due to lack of rainfall and evaporation of lakes.
The dam operator will need to monitor the dam discharge during low flow periods.

The dam operator may adopt one of the following operations to ensure there will be a
minimum discharge from the dam to the downstream river reaches:

e Open the low flow valve;
¢ Allow leakage through the stoplogs; and,
¢ Remove one or two stoplog.

Note that under low water conditions, stoplogs may require sealing of joints to reduce
leakage between the logs. During very dry summers, the target level is difficult to
maintain. Plastic sheeting is placed along the upstream face of the stoplogs to avoid
further water loss by leakage.
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7 Daily Operation Equipment, Tools and Safety Procedures

7.1 Equipment and Tools

Operation of the dam must be undertaken in a safe manner and, hence, the equipment
required for the manipulation of the stoplogs includes both personal safety equipment
and operating equipment.

Aside from Personal Protective Equipment (PPE) such as a hard hat and safety boots,
the dam operator's day to day and winter equipment and tools are as described in
Appendix C inclusive of item, location, purpose, estimated value and supplier.

The dam operators must keep the equipment and tools in good working condition. The
equipment and tools should be checked each time after usage and repaired or replaced
as required.

7.2 Lifting Procedures

At the dam, stoplog manipulation is carried out by hand. The stoplog
installation/removal procedure mandates:

e A two-person operation;

e All work is to be done from the dam deck of the drop inlet structure (steel grates);
and,

e The use of the life jackets while working on the deck of the drop inlet structure.

For fall protection while working on the drop inlet structure, the operators can attach
themselves to a horizontal bar installed on the upstream face of the intake structure
wall. This is normally not required, since the maximum fall height is 0.9 m at the lowest
water level.

7.3 Jacking Procedures
Jacking is not performed at Valens Dam.

7.4  Safety Around the Dam

The dam operators and other personnel must use good judgment at all times in regards
to personal safety.

All personnel should be aware of and be familiar with the dangers associated with the
dam. Personnel should be aware of the locations of posted signage and the hazards
they describe.

Personnel must wear PPE as required (e.g. personal floatation devices, safety boots).

Personnel should use the correct equipment to perform the job at hand.
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A first-aid kit is located in every HCA vehicle. Flotation life rings are available and stored
in the workshop, but not stored directly at the dam.

All equipment should be appropriately stored while not in use so that site hazards are
not created.

7.5 Boom
A safety boom is not installed at Valens Dam.
7.6 Debris Removal
At times, debris can accumulate at the stoplog bay and on top of the drop inlet structure
steel grates. This debris must be removed to allow unobstructed flow. The operators
must carefully observe the conditions and develop a suitable safe plan for the removal
of the debris.
Methods of removal at the dam include:

e Using pike poles to direct debris away from the bays towards the shoreline on the

upstream side of the structure; and,
e Using a pole chainsaw to cut trees/branches to allow easier removal.
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8 Inspection

8.1 Introduction

Regular inspection (surveillance) is an essential component of a complete and effective
dam safety program. The purpose of a dam inspection program is to identify potential
problems and unsafe conditions so that appropriate maintenance or rehabilitation can
be implemented before major problems develop.

Three different levels of inspection are incorporated into the Valens Dam inspection
program, as follows:

e Dam Safety Review Inspection
e Formal Inspections (including both annual and special inspections)
¢ Routine Visual Inspections

8.2 Dam Safety Review Inspection

A Dam Safety Review is a systematic evaluation of the safety of the dam, by means of
comprehensive inspection of the structures, assessments of dam performance with a
reappraisal of basic features and design assumptions. It generally involves the
collection of all available records, field inspection, detailed investigation and possible
laboratory testing.

The inspection is required every 10 years (as per the LRIA Best Management Practices,
2011). The Dam Safety Review should be completed by independent engineers
qualified by their background and experience in the design, construction and
performance evaluation and operation of dams.

Basic components of a Dam Safety Review for Valens Dam are as follows:

e Site Inspection, including dam, reservoir, inlet drop structure, low flow valves and
immediate downstream river reach

e Design and construction documents, including design assumptions, design
drawings and construction records (where applicable)

e Operation performance, including operating procedures and available
documentation

e Maintenance performance, including monitoring and maintenance activities

e Inspection performance, including Formal Inspections and Routine Visual
Inspections

e Emergency Preparedness and Response Plan, including assessment of current
EPRP and any warning system for emergency

e Compliance with previous reviews
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8.3 Formal Inspections (Annual and Special)

8.3.1 Annual Inspections

Formal Inspection is intended to be a thorough inspection. It includes scheduled
inspections, which are suggested to be undertaken annually for the Valens Dam, based
on in VERY HIGH hazard potential classification. It is suggested that the annual
inspection be undertaken either in late spring / early summer after the reservoir water
level is at the summer target level, or in late fall / early winter when the reservoir level is
at the winter target level. The annual inspection should alternate between Summer and
Winter. The annual inspection should be undertaken by appropriate HCA engineering
staff, or an experienced consultant, familiar with the dam.

A complete detailed visual inspection, inclusive of video recordings and digital
photographs, of all of the components of the dam is to be undertaken:

e Low flow valve

e Inlet drop structure condition (concrete structure, stoplogs, steel grates, steel
stanchions, and outlet conduit under the dam)

e Dam Condition (crest, upstream and downstream embankments, reservoir
conditions immediately upstream of dam and signs of seepage through dam)

e Signage

o Staff Gauge

e Automatic Gauge instrumentation (by HCA Water Resources Staff as part of
monthly site visits to gauge stations)

e Access Road

Visual inspections are to be recorded on Form OMSS2 that has been created in the
Valens_OMSS2_Form.doc document. The document is used to print hardcopy forms,
to be used for visual inspection of the dam, and to input the hard copy information
digitally for archiving purposes. Form OMSS2 — Valens Dam Record of Visual
Inspection is shown in Appendix E.

Form OMSS2 lists the items that the dam operator should always inspect. To assist in
recording or describing deficiencies, the designations of poor, fair and satisfactory
have been defined so as to allow operators a means of making consistent observations
when completing the forms. In general terms, an item rated poor denotes a deficiency,
in that the dam component will not (or may not) fulfill the intended purpose. A poor item
needs to be described along with an appropriate repair or modification action and a
corresponding schedule. An item rated fair is expected to fulfill the intended purpose,
however minor maintenance works or further study / monitoring. The required
maintenance works or further study is to be described. An item rated satisfactory is
expected to fulfill the intended purpose and requires no minor maintenance works or
further study / monitoring actions at this time.

Any apparent deterioration or defect rated poor or fair during an annual visual inspection
should be recorded. In order to display the initial condition of these defects, and show

Hamilton Conservation Authority 22

200



Valens Dams Operation, Maintenance, Surveillance & Safety Manual
July 2013

evidence of progressive deterioration, photographs or video recordings should be taken
from the same reference location(s).

Poor conditions, unusual conditions, or rapidly progressing deficiencies of any rating are
to be reported to HCA engineering staff immediately. All reports are to be forwarded to
the HCA engineering staff. Upon receipt of a report of any poor or fair condition, the
HCA Engineer may determine to undertake special inspections by trained officers
and/or engineers as deemed necessary. The purpose of these special inspections is to
evaluate abnormal conditions causing safety concerns such as crack enlargement or
increased seepage.

Depending upon the severity of the issue, HCA engineering staff will set the course of
action required to address the issue in the short, medium and long term. A more
frequent monitoring program, to determine changes over time in an issue, will be
developed and managed by HCA engineering staff.

8.3.2 Special Inspections

Formal Inspections also includes special inspections, as required at the discretion of the
HCA engineer and dam operators after a significant flood, earthquake, rapid snowmelt,
heavy rainfall, or other severe weather. HCA engineering staff will initiate special
inspection requirements for a major flood, earthquake and other emergency events.

In addition, special Inspections also include an inspection immediately prior to the
expected spring melt period each year. Furthermore, during periods of unusually low
reservoir level, the exposed portions of the dams, embankments and reservoir should
be inspected.

The inspection items are similar to Routine Visual Inspections. Special Inspections are
typically completed by a team of HCA engineers and dam operators familiar with the
dam, and often accompanied by consultants familiar with the specific design aspects of
the dam.

Details of such special inspections and recommendations will be documented in separate
reports (i.e. Special Inspection Report).

Details of these special inspections should be documented on Form OMSS2.
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8.4 Routine Visual Inspections

Routine Visual Inspection follows a straightforward procedure to assess dam conditions,
and involves careful examination of all components of the dam. It is expected that a
routine visual inspection will be undertaken by the dam operator each time the dam
operator visits the site to undertake dam operations or at a minimum on a monthly
basis.

At each inspection, all components of the dam are to be inspected, as per Annual
Inspections. Routine Visual Inspections are also to include observable signs of the
following:

e Trespass
e Fishing activity from / near the dam
e Vandalism

Details of these routine visual inspections should be documented on Form OMSS2.
Any apparent deterioration or defect rated poor or fair during any of these visual
inspections should be recorded. In order to display the initial condition of these defects,
and show evidence of progressive deterioration, photographs or video recordings
should be taken from the same reference location(s).

Poor conditions, unusual conditions, or rapidly progressing deficiencies of any rating are
to be reported to HCA engineering staff immediately. All reports are to be forwarded to
the HCA engineering staff. Upon receipt of a report of any poor or fair condition, the
HCA Engineer may determine to undertake special inspections by trained officers
and/or engineers as deemed necessary. The purpose of these special inspections is to
evaluate abnormal conditions causing safety concerns such as crack enlargement or
increased seepage.

Depending upon the severity of the issue, HCA engineering staff will set the course of
action required to address the issue in the short, medium and long term. A more
frequent monitoring program, to determine changes over time in an issue, will be
developed and managed by HCA engineering staff.
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9 Maintenance
The required maintenance activities for Valens Dam include the following:

maintenance on concrete and earth structures;
vegetation control;

instrumentation maintenance and repairs; and,
low flow valve maintenance and repairs.

Table 9-1 provides a list of expected maintenance items, to be performed on an as-
required basis.

Valens_OMSS3_Form.doc document has been created for the recording of minor and
major maintenance. The document is used to print hardcopy forms, to be used for
manual recording of maintenance at the dam site, and to input the hard copy
information digitally for archiving purposes. Form OMSS3 - Valens Dam Record of
Maintenance is shown in Appendix E.

Minor maintenance items should be identified and budgeted for annually. Major
maintenance requiring a separate capital request should be prepared with the
assistance of MNR, where applicable, and tabled at the Dam Safety Forum.
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Table 9.1: Suggested Maintenance Activities for Valens Dam

Item
No.

Item

Requirement

Maintenance Activities

Shaft Spillway

Free of obstruction and
obvious deterioration

PO~

oo

Remove floating & trash rack debris

Repair concrete deterioration or cracks

Repair surface defects as needed

Repair or replace any substandard part of the chains
and stanchions as needed

Replace stoplogs as required

Repair/mitigate as required to address observed
leakage & seepage

Repair defects in steel grates

Monitor outlet channel conditions

Low Flow
Gate

Safe and satisfactory
operation

Repair gate as required to maintain operational
conditions

Earthfill Dams

Free of seepage and
erosion

Remove upstream debris

Repair deterioration, cracks, settlements, sinkholes or
movements in crest on upstream & downstream slopes
Repair or replace upstream & downstream slope
destabilization and surface erosion

Repair or replace seepage and drainage system
deficiencies (including toe drain)

Fill downstream animal burrows

Riprap

Any displaced or damaged
riprap should be replaced
as needed

Repair and restore riprap immediately after damage
Repair or replace deteriorated gabions

Access Road
Access road to
the dam and
on dam crest

To be kept in good
condition

Repair or replace access road structural, drainage &
vegetative deficiencies

Close roads during extremely wet weather conditions
or when roads are in need of maintenance

Vegetation

All portions of the dam
should be kept clear of
unwanted vegetative
growth

Remove any brush cut from the dam and replace with
desirable vegetation
Mow the grass cover on the dam surface regularly

Safety &
Signage

Replace any lost, stolen or damaged signs

Repair or replace defects in handrails

Repair or replace vandalized dam aspects which could
potentially affect operational conditions

Gauges

Clean staff gauge

Monitor accuracy of automatic gauge via manual level
checks and make adjustments where required (by
Water Resource Engineering staff)
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10 Records

To document dam operation, the operator(s) must record water levels (from staff gauge
readings) and valve/stoplog settings. These observations should be compiled on Form
OMSS1.

The Valens Dam staff gauge is shown in the photos below. The gauge is correlated to
its Canadian Geodetic Datum elevation. It is mounted on the east wall of the concrete
control structure on the upstream side.

A water level gauge/staff gauge, resembling the one installed at the dam, is shown in
Figures 10.1a and b.

The staff gauge at the dam is 3.0 metres long. The elevation of the top of the gauge is
278.00 m GSC. The staff gauge readings can be taken to the nearest 0.01 m.

In addition to the staff gauge, there is an automatic water level gauge with data logger is
located on the upstream side of the dam at the north end.
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Figure 10.1a. Staff Gauge

GEQDETIC {m)

— 276.00

9
8
7
6
4
3
2

— 275.25 TARGET WATER LEVEL JUNE 1 — SEPT 15

VALENS DAM
STAFF GAUGE AT DAM

— 275.00
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Figure 10.1b. Staff Gauge
GEODETIC {m)
— 274.00
— 273.72 TARGET WATER LEVEL NOV 15 — APRIL 15
VALENS DAM

STAFF GAUGE AT DAM

- 273.00

Hamilton Conservation Authority

207

29



Valens Dams Operation, Maintenance, Surveillance & Safety Manual
July 2013

A WORD document has been created named Valens OMSS1 _Form.doc. The
document is used to print hard copy forms, to be used for manual recording purposes,
and to input the hard copy records digitally.

Dam inspections undertaken during dam operation must be recorded in the Form
OMSS2 - Valens Dam Record of Visual Inspection. Any unusual conditions observed
during site operation must be reported to the HCA.

The following items should be recorded in Form OMSS1 — Valens Dam Record of
Operation:

Column 1 Date

Column 2 Time

Column 3 U/S Water Level - Gauge Reading at the Dam

Column 4 Flow - Discharge at the Dam

Column 5 Stoplog Installed/Removed - # of stoplogs in/out of the stoplog bay
Column 6 Valve Opened/Closed - Valve opening or closure

Column 7 Operations Activities/Comments - Indicate weather conditions,
approximate air temperature, water temperature, snow conditions, wind conditions,
any unusual condition(s) and any comments.

e Column 8 Operator - Operator's Name

At least one reading of the water level should be recorded. The water level readings
must be recorded to two decimals. In addition, the current stoplog setting and valve
opening should be recorded, even if no stoplog manipulations or valve operation have
taken place.

Form OMSS1 - Valens Dam Record of Operation has been created to maintain a
digital record, to provide the information to utilize the Total Flow Calculator
spreadsheet to calculate the flow in each stoplog bay and to take the estimated total
flow and place that value back into Form OMSS1. Input all recorded stoplog settings
and water levels.

A copy of the Form OMSS1 is provided in Appendix E. An example of the results from
the Total Flow Calculator worksheet is provided in Appendix E.

Electronic versions of the OMSS and OMSS forms are included with this hard copy
manual.
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11 Public Safety

The HCA Water Resources Manager shall ensure that appropriate safety procedures
are implemented to warn the public of potential hazards and/or restrict public access.
The dam operator must ensure access for unauthorized personnel during operations is
prohibited.

Workers shall document and deal immediately with any public safety concerns identified
during visits to the water control structure.

Routine and scheduled inspections shall include a review of potential workplace and
public safety hazards and reporting of the same to the HCA Water Resources Manager.

Public Safety Measures installed at this dam include:

e Danger Signs
e Handrails

Hamilton Conservation Authority 31

209



Appendix A

Record Drawings

210



ALL DIMENSIONS ARE IN MILLIMETRES.
ALL ELEVATIONS ARE IN METRES.
1 | |
| o |
| Vo l
\ \ \ \ * DAM
L
\ \ \\ 4500 +
\ A \\ \\_ GRANULAR A" (OPSS1010)
\ N |—NEW CREST
iy N\ ' ) FILTER CLOTH RV
N A}'cnss?* YANTENANCE
O RROX. 54 m LONG E{_‘Eﬁ%;“ﬂ TOP OF GEOSYNTHETIC CLAY LINER
N N “ N s c EL_277.00
CREVIBIR TR R \_\ REPLACEMENT IMPERVIOUS FILL )
EL 275385 ey J0 B 27600 (MN)  peevious Top oF CORE
* _'_m(w\\ EL 27520 TO 27584
£ - s
" B \\‘ PEWOUS - . 3
- 1// - N 2 ~_
- VATED * BENTOFIX (GEOSYNTHETIC CLAY UNER) . = T
L PERVIOUS MATERIAL B B0, BARE OIUAID )
_— IMPERVIOUS FILL
~_ " o NOTE:
TOE DRAINAGE- MAINTENANC 136.3m OF GEOSYNTHETIC CLAY UNER CREST DETAIL SECTION A-A
PPROX. 18m LONG g WAS INSTALLED ALONG THE CREST SCALE: 1175
892
%
835 \k
R \\
s S 3~ \\“ 3
. & ] 300mm OF CONCRETE SAND
T~ p:\'“\ ¥ PLACED AGAINST ACTIVE SEEP AREAS
iy o Rioys S ON BOTH SIDES OF OUTLET
o & %,
- IMPERVIOUS FILL = T SOD OR SEED AS REQUIRED
‘~\ = (IN SPRING 2006)
e EXCAVATED PERVIOUS FILL REPLACED
.JP? —_—— & 3y : =4 R
. ] _PERVIOUS FILL FILTER . 500 (MIN)
FILTER CLOTH
20 mm CLEAR STONE
" 150 mm NOMINAL DIA.
g (g\Yc A% M&gmz TUBING %ECBEC:ENR qu.opz
2E WITH SOCK FILTER.
£5
1
H
2 SCALE: 1:75
2 PLAN
g
e _
s SCALE  1:500
PLAN AND EXISTING DAM DETAILS FROM AS-BUILT r A
DWG. NO. 694-A—3, R.K. KILBORN AHD ASSOCWTES
NOV. 1965 .
FOR AS CONSTRUCTED DAM CROSS SECTIONS 0 e, W
SEE DWG 15816—-GT-002 / CHHSX "\
1 A YR |
< \ G la d /
o ™ /
L _
HAMILTON CONSERVATION AUTHORITY
4 VALENS CONSERVATION AREA, ONTARIO
o
i VALENS DAM
(i'J HATCH ACRES
w0 =
o reesera RD. PEGGS
8 5 EARTH FILL DAM
0 —
| CREST AND DITCH MAINTENANCE
. b s OCTOBER 2005 REPAIRS
$ ES
E /\ TG 0ATP0E 50 SHEET 1 OF 2
1:75 0 1.5 3 45 6 7.5 Metres —
% 1500 © 10 20 0 40 55 teves  [PEC. 05, 2005)/0\| ISSUED FOR RECORD BAM e e T [ FEvSon
3 | | AUGUST, 2005 |/A\] ISSUED FOR REVIEW BAM S— L e 15816—GT—001 /(I)\
DATE HO. ISSUE / REVISION cH. [4pp. [#PP.|  BA. MacTAVISH 1581600

211



Login name: Park 10731

Dec O, 2005 , 207pm

Flot Scale 1.1

15816-GT-002

DRAWING No.

Dioing Kamer 5,181 E\CWY 58 5-G1-002.dng

D CROSS

(1] 6

12

30 Metres

s
1:300 (A1 SHEET)

ALL DIMENSIONS ARE IN MILUMETRES.
ALL ELEVATIONS ARE IN METRES.

NOTES:

BENCH MARK EL 277.980 LOCATED
TOP OF WALL, GATE STRUCTURE
UPSTREAM, SOUTH SIDE.

SURVEY DATA AND AERIAL IMAGE
PROVIDED BY HAMILTON CONSERVATION
AUTHORITY AND CITY OF HAMILTON,
2004 AERIAL PHOTOGRAPHY.

i, ),

HAMILTON CONSERVATION AUTHORITY
VALENS CONSERVATION AREA, ONTARIO

EARTH FILL DAM
CREST AND DITCH MAINTENANCE
OCTOBER 2005 REPAIRS
AS CONSTRUCTED
DAM CROSS SECTIONS

now,
P o — B 27144
el —
-
=
2
272]
2
4.»6- (23 [T =) [0
now_
220 oM g 27y
-1
L]
278] — iy S
214) = m
&,
2]
(3 [ (=) 61030 o
now
=) D —EL 21239
[
m{ 7
o — —
228 —
11| il
——
272|
23 ¥
o (=) = (X )
now
ml tIW B 2778
276] —
| ]
2
~—
=
ezl
0H000 LT ] ()
om,_ L
2 L I 1A ETY
278)
= 2.
276} —_— —
—_
274)
af ===
m!! ) 0z T30 40
now
o oM —n
28
278) e
e P—
274, e <
222]
2
[z o (5] 600 04
now
290 o azmso
I W
2r9f
——
274 el
el
Erap—
2re]
2
o+ o 0020 00 w04
'“::'— o L2080z
I
278) P 4
1 ——
E!i_ B0
— ~
3,_,{___._-—
=
%ﬁ 000 0w020 == TR (==
VALENS DAM
=
rerems R.D. PEGGS
CHEGITD
T
poerices W, McRAE
cecves _D. PARKES
PERECT OTLOLNE LEAD
AT e SCALE
AS SHOWN
DEC. 05, 2005|/0\[ ISSUED FOR RECORD BAM —_— e e
DATE NO. ISSUE / REVISION APP. B.A. MacTAVISH 1681600

DRAWING NO. REVISION

15816-6T-002 | /o\

212




\
|

FILL EXiaT /NG A

CHANMEL -
WATH M AT ERIAL '\\\ i \
OF EXCAVATION % s \
S
gat i \--;_.:"_:-.\ .

R
L sEL DETAIL AT
ST

Plan

|

|

L i i) 7
N

\ IB/D:A;BIJ\‘ £y

s,

‘y TEG, W.L, EL. 9050

B THICK RIP-RAP

CONCRETE CYLVERT

STERL SHEET PILING __»
cUT - OFF

Yor of wirRAr’
e S0 0!

e WL EL 3050

ol

~|—P

[

lr'.or 4k DAM EL 3570

LiEL06TY

t B WORKIMNG SLAR ;

Profile Along Canterling of Culvert

[ TXER
: e
WEARING SURFACE [ A Zr CROWH
Tar ar DaAm
GRASS 0P 49 e

IMPERVIOUD  FiLL .

+3
B o o qdeathoTe W)
omA INAL GRULD BUAFACT ¢ '

TOR OF IMPERVIOVS Sl
£ 905.0"
(,nnvtoua. LI\N S

i GFASS 560

SPERAVIOUS FiLL FILTEQ

— s vz
TR P RTINS 28]
LAYLR 0F FINE 3AUD € ST

taaf 7

et i

FUMPED RoCE

WERY ATFF SEAMS oF TTODVEW
€REY SILT, WiTH CLAY TB SKT,

TRACE of cLAY

Section B-B

TR PRAN
s0FK To CULVERT

General Arrangement of Valens Reservoir and Dam

This drawing is copied from as-built drawing DWG. No. 694-A-3.
R.K. Kilborn & Associales, daied November 1265,
All units are imperial.

213




This page intentionally left blank.

214



Appendix B

Reference Photographs
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Photo 1: Looking upstream from dam crest (July 2011)
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Photo 2: View of upstream face of dam (April 2011)
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Photo 3: View of upstream face of control structure (April 2011)
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Photo 5: Downstream view of outlet structure (July 2011)
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Photo 7: Looking north at dam (July 2011)
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Photo 9: Downstream toe (July 2011)
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Appendix C

Equipment and Tools for Dam Operators

221



This page intentionally left blank.

222



Hamilton Conservation Authority
Valens Dam Equipment and Tools for Dam Operators

Equipment/Tool Quantity Location Purpose Estimated Value Supplier
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Appendix D
Background Information

e Operating Rule Curve
e Stage-Discharge Curves
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Appendix E
Forms

Form OMSS 1 - Record of Operation
Form OMSS 2 - Record of Visual Inspection

Form OMSS 3 - Record of Maintenance
Sample Total Flow Calculator Worksheet
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Hamilton Conservation Authority

Form OMSS1 - Valens Dam Record of Operation

U/S Water Stoplog Valve Operations
Date Time Level Flow (m?3/s) Installed/ Opening/ Activities/Comments Operator
(m) Removed Closure
(1) (2) (3) 4) (5) (6) @) (8)
Bay 1 Bay 2 Bay 3 Bay 4

235




This page intentionally left blank.

236



Hamilton Conservation Authority
Form OMSS2 - Valens Dam Record of Visual Inspection

All parts of this inspection sheet should be completed. Adverse conditions should be described.
Additional information may be put on attached pages.

FILE NO. INSPECTION DATE:

DAM Name: Valens Dam

PERSONNEL PRESENT DURING INSPECTION

Engineer: Others:
Park Staff: Prepared by:
WEATHER
Current Last 3 Days Last 2 Weeks
Dry [] [] []
Frost [] [] []
Rain [] [] []
Heavy Rain [] [] []

INSPECTION TYPE

Routine Inspection [ ] Annual Inspection [ ] Special Inspection [ ]

DAM INFORMATION Target Op. Water Level:

Reservoir Water Elevation: Freeboard:

Dam Crest Elevation: Current Dam Valve & Stoplog Settings:

OVERALL RATING (Note 1 and see Rating Legend) Comments:

Upstream Dam Slope

Dam Crest

Downstream Dam Slope

Inlet Drop Structure

Access Road

Gauges

Oooooon

Safety & Signage

NOTES

Note 1: Ratings to be based on inspection findings for each component as per pages 2 - 8
Rating Legend

S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.
P = Poor. May not fulfill intended purpose. Repair or modification required.

N = Not inspected.
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Valens Dam Record of Visual Inspection

Upstream Dam Slope

No. | Item Checked Condition
Rating* Remarks/Description Photograph
No.
1. Slope Protection
2. Surface Erosion
3. Surface Settlements/
Depressions
4. Sinkholes
5. Cracks/Movements
6. Debris
7. Vegetation
8. Evidence of High
Water Table
9. Other Unusual Conditions
10. General Condition of
Reservoir Upstream of
Dam (debris, shore
erosion, ice conditions,
etc.)
1. Animal Burrows
Notes:

* Rating Legend
S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.

P = Poor. May not fulfill intended purpose. Repair or modification required.

N = Not inspected.
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Valens Dam Record of Visual Inspection

Dam Crest

No. ltem

Checked

Condition

Rating*

Remarks/Description

Photograph
No.

1. Surface Cracks

(a) Transverse

(b) Longitudinal

2. Settlements/Depressions

3. Sinkholes

4, Lateral Movements

5. Erosion

6. Vegetation

Notes:

*

Rating Legend

S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.

P = Poor. May not fulfill intended purpose. Repair or modification required.

N = Not inspected.
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Valens Dam Record of Visual Inspection

Downstream Dam Slope

No. | ltem Checked Condition
Rating* Remarks/Description Photograph
No.
1. Slope Protection
2. Surface Erosion
3. Surface Settlements/
Depressions
4. Sinkholes
5. Cracks/Slope Movements
6. Seepage/Wet Areas
7. Vegetation
8. Animal Burrows
9. Toe Drain
10. Other Unusual Conditions
Notes:

* Rating Legend

S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.

P = Poor. May not fulfill intended purpose. Repair or modification required.

N = Not inspected.
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Valens Dam Record of Visual Inspection

Inlet Drop Structure

No. | ltem Checked Condition
Rating* Remarks/Description Photograph
No.

1. Surface Condition
2. General Condition of

Concrete
3. Stoplogs
4. Leakage
5. Low Flow Valve & Stem
6. Steel Stanchions
7. Steel Grates
8. Outlet Conduit Under Dam

From Inlet Drop Structure
9. Outlet Channel

Immediately Downstream

of Dam
10. Foundation & Abutments
1. Trash Racks
Notes:

*

Rating Legend

S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.

P = Poor. May not fulfill intended purpose. Repair or modification required.

N = Not inspected.
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Valens Dam Record of Visual Inspection

Access Road

No. | ltem Checked Condition
Rating* Remarks/Description Photograph
No.

1. Access Road General

Condition
2. Drainage
3. Seepage/Wet Areas
4. Vegetation
Notes:

*

Rating Legend

S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.

P = Poor. May not fulfill intended purpose. Repair or modification required.
N = Not inspected.
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Valens Dam Record of Visual Inspection

Gauges
No. | Item Checked Condition
Rating* Remarks/Description Photograph
No.
1. Automatic Water Level
Gauge
2. Staff Gauge
3. Precipitation Gauge
Notes:

* Rating Legend
S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.
P = Poor. May not fulfill intended purpose. Repair or modification required.
N = Not inspected.
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Valens Dam Record of Visual Inspection

Safety & Signage

No. ltem

Checked

Condition

Rating*

Remarks/Description Photograph
No.

1. Signs of Trespass

2. Signs of Fishing from Dam
or in Vicinity of Dam
3. Signs of Vandalism

4, Signage at Site

5. Handrails/Guardrails

Notes:

* Rating Legend

S = Satisfactory. Will fulfill intended purpose.

F = Fair. Will fulfill intended purpose. Minor maintenance or further review / monitoring required.

P = Poor. May not fulfill intended purpose. Repair or modification required.

N = Not inspected.
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Hamilton Conservation Authority

Form OMSS3 — Valens Dam Record of Maintenance

Person Completing Maintenance (Name and Date:
Company):

Component Maintenance Comments

Deficiency Action to
Address
Deficiency

Safety

Signage

Handrail

Other

Water Control

Valve

Stoplogs

Steel Grates

Steel Stanchions
and Chains

Staff Gauge

Automatic Gauge

Outlet Channel

Other

Dam

Concrete Structure

U/S Slope

D/S Slope

Crest

Toe Drain

Access Road

Tailrace

Headpond

Riprap / Gabion
Erosion Protection

Vegetation

Debris

Other
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Valens Dam Operator Spreadhseet
Total Flow Calculator

Operator's Name
Date of Visit 1/16/2013
Water Level Calculator
Gauge Reading = (ft) Top of Control Structure = Elev 277.00 m
Gauge Reading = 275.30 (m) Top of Gauge is 0.00 m below deck
Water Level = 275.30 (m) Top of Gauge = 277.00 277.00 m
Flow Calculator

Bay 1 Bay 2 Bay 3 Bay 4 Valve

Stoplogs | Stoplogs | Stoplogs | Stoplogs | % Open Total Flow

Number of Stop Logs Out / Gate Opening (m) 4 4 4 4 25
Max Number of Stop Logs / Max Open 8 8 8 8 100
Estimated Flow = (cms) 1.03 1.06 1.06 1.03 0.15 4.33

Note:

247

If a computer is available, use this spreadsheet to estimate the flows and enter the flows into
the diary record. Otherwise, read the flows from the stage-discharge curves or the look up table.

|:| User specified input
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Hamilton Conservation Authority Draft
Natural Hazards Infrastructure Operational Plan March 2024

APPENDIX B

Emergency Response and Preparedness Plans

20
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Hamilton Conservation Authority Draft
Natural Hazards Infrastructure Operational Plan March 2024

APPENDIX B.1

Christie Lake Dams

Emergency Response and Preparedness Plans
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EMERGENCY PREPAREDNESS PLAN

Christie Lake Dam

DISTRIBUTION

Dam Operator 1 Copy

HCA Administrative Office | 1 Copy

REVISIONS
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Hamilton
Conservation Authority

—

Healthy Streams...Healthy Communities!
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Introduction

Christie Lake Dam is located on Spencer Creek in the Christie Lake
Conservation Area, Town of Flamborough, City of Hamilton.

Under the Lakes and Rivers Improvement Act (LRIA) 2011 Technical Bulletin for
Classification and Inflow Design Flood Criteria, the Hazard Potential
Classification (HPC) of the Christie Lake Dam is determined as VERY HIGH and
the Inflow Design Flood (IDF) is selected to be the Probable Maximum Flood
(PMF). Under the LRIA 2011 Technical Bulletin for Seismic Hazard Criteria,
Assessment and Considerations, the Maximum Design Earthquake (MDE) of the
Christie Lake Dam is determined as the earthquake with a return period of
1:10,000 year.

As part of an overall dam safety program that is being implemented by the
Hamilton Conservation Authority (HCA) and Ministry of Natural Resources
(MNR), this Emergency Preparedness Plan (EPP) is prepared for Christie Lake
Dam on the basis of the results of the various analyses performed and the
requirements of the Canadian Dam Association (CDA) Dam Safety Guidelines
(2007). From time to time, this plan may be updated. Details of the various
revisions to the plan and the holders of this document are contained in the inside
cover of the document. This document is site specific for Christie Lake Dam and
makes reference to the HCA’s Flood Contingency Plan (FCP), which is the
master emergency response document of the Conservation Authority.

Purpose
According to the requirements of the CDA Dam Safety Guidelines (2007):

“In the EPP, the dam owner describes the hazards, the associated notifications
to be issued, and in general terms the actions expected of other responders.”

For the normal day to day operation of the dam, the dam operator would refer to
the Operation, Maintenance, Surveillance and Safety (OMSS) manual.

A comprehensive EPP is necessary to ensure that all parties responsible for
water control along the watershed are involved in an action plan to ensure the
safety of the public in the event of a dam emergency.

The purpose of the EPP report is to describe the procedures that should be
followed and the actions that should be taken when an emergency situation is
identified at the Christie Lake Dam site.

Specifically, this plan is intended to allow the dam operator (or other designated

staff) to clearly identify what constitutes an emergency situation (Section 3) and
details:
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e HCA staff responsibilities for notification in the event of an emergency
(Section 4).

e Any additional responsibilities of staff for warning or evacuating people within
the immediate vicinity of the dam (Section 5).

e Locations of equipment suppliers and materials available to staff to assist in
mitigating the effects of an emergency (Section 5.6)

e Drawings showing the characteristics of the dam and the inundation maps
(Appendix A and Appendix B, respectively).

Characteristics of the dam and surrounding area, details of access to the site and
details of the potential for flooding in the event of a dam failure are described in
this section.

Authority

Under the Emergency Management Act, each Ministry must develop a Provincial
Emergency Response Plan (ERP) for their assigned area of special
responsibility. MNR has been designated as the lead for flood, fire, drought, dam
failures, oil and gas, and landslides/subsidence/unstable slopes.

Each MNR district office has its own local ERP that ties into the MNR Provincial
Plan.

This Emergency Preparedness Plan for Christie Lake Dam is developed in
accordance with the CDA Dam Safety Guidelines (2007) and will form part of the
HCA’s Flood Contingency Plan. It is the responsibility of the Conservation
Authority to operate a flood forecasting and warning system.

Christie Lake Dam

The dam is located on Spencer Creek, in the Town of Flamborough, City of
Hamilton. The coordinates of the dam are 43° 16’ 42” N latitude and 80° 0’ 27” W
longitude, or 4792202 Northing and 580531 Easting UTM Zone 17.

The dam consists of the following components:
¢ An earth embankment.

e A 109 m long Ogee emergency spillway with 0.60 m high (total) flashboards
at the crest.

e A control structure consisting of two Ogee spillways controlled by 4.88 m x
4.88 m radial gates or 1.52 m high steel plates during the winter.
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e A low flow structure (drop inlet) containing three 1.83 m wide stop log
controlled bays and two 0.6 m x 0.6 m gate valves. 0.53 m high (total) stop
logs are installed in each bay.

Outflow from Christie Lake Dam flows into Spencer Creek, which ultimately
discharges into Lake Ontario at Hamilton Harbour.

The Spencer Creek drainage area that is controlled by the Christie Lake Dam
(Figure 1.1) is approximately 153 km?.

The drawings of the dam are provided in Appendix A.

Water Levels

The Christie Lake Dam is operated twice a year, once in the spring, when the
1.52m high steel plates are removed from the two sluiceways and the radial
gates are closed to achieve the target water level of 235.01m, and once during
the winter drawdown, when the steel plates are placed in the two sluiceways and
the radial gates are opened to achieve the target water level of 233.17m.
Available Gauges

An imperial staff gauge is installed at Christie Lake Dam, which is mounted on
the south wingwall of the concrete control structure on the upstream side. The

staff gauge is difficult to read due to algae growth.

In addition to the staff gauge, there is an automatic water level gauge with data
logger located inside the control room.

Access
Christie Lake Dam can be accessed from Crooks Hollow Road off Highway 8.
The travel time is approximately a 10 minute drive from the HCA office (838

Mineral Spring Road, Ancaster, Ontario).

The location plan of the Christie Lake Dam is shown in Figure 1.2.
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Figure 1.1. Spencer Creek Watershed
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Figure 1.2. Christie Lake Dam Location Plan
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Hazard Potential

There are three types of hazards that can occur at the dam:
1) Non-Dam Failure During An Extreme Flood Event

2) Dam Failure During A Non-Flood Event

3) Dam Failure During A Flood Event

Non-dam failure during an extreme flood event is the most common type of
hazard that would generally occur at this type of structure.

Failure during a non-flood event is also known as a dry weather/sunny day break.
Because there is no warning with this type of failure, the potential hazard for loss
of life is the highest.

A dam failure during a flood event will produce maximum upstream and
downstream flood elevations, thereby increasing the potential for loss of life and
property damage.

Upstream Hazard

The upstream hazard would be related to a non-dam failure during an extreme
flood event and a dam failure during a non-flood event.

The non-dam failure during an extreme flood event could cause property damage
to the surrounding conservation area from the reservoir overflow. The flood
elevations along the shorelines of the reservoir are as follows (Christie Lake Dam
Safety Review, 2013):

Flood Event Flood Elevation
(m)
PMF 236.79

A dam failure during a non-flood event will release the minimum flood wave at
the dam and may pose a danger to those individuals that would be in close
proximity of the dam. These parties may include boaters and/or fishermen
immediately upstream of the dam and HCA staff.

Downstream Hazard
The downstream hazard can be related to all three types of dam failure.
The non-dam failure during an extreme flood event would require the release of

high flows through the control structure that could cause downstream
environmental and property damage. There is also potential for loss of life.
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A dam failure during a non-flood event will release the minimum flood wave from
the dam site and will pose a danger to those individuals that would be in close
proximity of the dam. These persons may include HCA staff. There will be some
downstream environmental and property damages.

Similarly, a dam failure during a flood event would produce the largest flood wave
release from the dam site and will pose a threat to life for those individuals that
would be in close proximity of the dam. There would definitely be downstream
environmental and property damages.
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Responsibilities

HCA Staff

HCA staff is responsible for:

Ensuring that the equipment for communication, etc. are well maintained and
in working condition, and supplies and materials needed in an emergency
situation are sufficient and put in the appropriate place or are readily available
from local suppliers.

Ensuring that access to the site is maintained.
Ensuring the safe operation of the dam if required.
Performing routine surveillance of the dam.

Making routine inspections of the dam for potential problems (e.g. dam body,
concrete conditions, spillway, foundations, seepage and sign of failure, etc.).

Reporting to the Manager of Water Resources Engineering of any dam
deficiencies whenever they are observed.

Identifying emergency conditions and taking appropriate action.

Notifying the Flood Warning Coordinator for any emergency condition that is
occurring or has occurred.

Taking appropriate actions to mitigate the damages resulting from such
emergency conditions.

Notifying anyone immediately downstream of the dam that may be in
immediate danger.

Principal Conservation Authority

As several Conservation Authorities may manage watercourses within the
jurisdiction of an individual Regional / Municipal Government, a principal
Conservation Authority has been assigned to streamline and coordinate
communication with local agencies. The responsibilities of the principal
Conservation Authority are:

Coordinate communications with their assigned Municipal or Regional
emergency preparedness staff and assess the need to begin the emergency
response process and whether the need exists for a Regional / Municipal
Emergency Operations Centre (EOC) group to assemble.

Coordinate the assemblage and forwarding of all appropriate Conservation
Authority (both Principal and Secondary) communications (flood messages)
to the Regional / Municipal Emergency staff and to the Regional / Municipal
EOC when opened.
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e Coordinate with surrounding secondary Conservation Authorities to develop
and schedule telephone conferences or discussions to ascertain specific flood
related information, as well as updated weather forecast information.

e Consolidate flooding and weather information into a briefing note which will be
forwarded to the representative at the Regional / Municipal EOC.

e |f the Regional EOC is opened, participate at the Regional EOC and through
it, assist in communicating to the Municipal EOCs.

Flood Warning Coordinator

During a flood emergency, the Flood Warning Coordinator is responsible for:
e Setting up a base of operation at the HCA Office;
e Coordination of communication with the following:

— Local Response Coordinators at the District Offices of the Ministry of
Natural Resources

— Chief Administrative Officer of the HCA

— Chair and / or Vice Chair of the HCA

— Flood Emergency Coordinator of each Municipality
— HCA Flood Patrol Officers

— News Media

e Requesting provincial assistance through the Provincial/Local Response
Coordinator of the Ministry of Natural Resources, when requested by the
municipality, if area and regional action is insufficient to meet a flood
emergency.

The Flood Warning Coordinator will be assisted by HCA Flood Patrol Officers
and the Telephone Operator.

Flood Patrol Officers

During an emergency situation, HCA staff members having a detailed knowledge
of certain watercourses will be assigned to specific areas to assess situations
and will report problems or possible problem areas to the base of operation.
Municipality

Municipalities have the primary responsibility for response to flood emergencies,

and also for the welfare of residents and protection of property. Upon receiving a
Flood Advisory or Flood Warning, municipalities shall:
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Notify appropriate municipal officials, departments and agencies in
accordance with their municipal emergency plan.

Determine the appropriate response and if warranted, deploy municipal
resources.

If required, declare a flood emergency and implement their Emergency
Procedures Plan.

Request provincial assistance if municipal resources are inadequate.

Communicate with Conservation Authority Flood Coordinators.

Local Response Coordinator

The local Response Coordinator is the District Manager of the Ministry of Natural
Resources. The local Response Coordinator is responsible for:

Alerting HCA regarding general provincial alerts.

Alerting key MNR personnel and other Government Ministries which may be
required for assistance.

Assessing the flood situation, in conjunction with HCA and adjacent
Conservation Authorities.

Responding to a request by a municipality for provincial assistance should the
total resources of the municipality be committed or inadequate and the
municipality has declared an emergency situation.

Coordinating the delivery of the provincial response in a declared emergency.
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Emergency Condition Identification and Evaluation
Emergency conditions that might occur are described as follows:
Flood Event Without Dam Failure

HCA staff shall follow the requirements of the Operation, Maintenance,
Surveillance and Safety (OMSS) Manual until all of the actions to control flows
have been exhausted. If the water level in the lake is rising, or is forecast to rise,
above 237.81m (overflow spillway concrete walkway elevation), the operator
should follow the procedures described herein for imminent dam failure.

Imminent Dam Failure

Dam failure results in a sudden release of impounded water. The resulting flood
hydrograph peak due to the dam failure may be very high, leading to flood
damages. The amount of warning time available in the event of an unexpected
failure of the concrete structures or earth embankment is difficult to quantify. For
example, it is unlikely a slight overtopping of the structure would result in a
catastrophic failure event. Therefore, it is not possible to use water level as a
warning indication. It is more likely that failure would occur as a result of
structural or foundation problems. Such failures typically occur very rapidly, often
in a matter of minutes. Dam failures are often preceded by warning signs such as
increasing leakage or cracking. Therefore, routine monitoring will significantly
reduce the risk of an unexpected failure.

A dam failure is usually preceded by warning signs that indicate the dam, the
foundation, or the control structure is deteriorating. For Christie Lake Dam, which
consists of an earth embankment and a concrete structure, such signs which
may occur include:

¢ Increased seepage.

e Whirlpool development in the reservoir.

e Appearance of new springs or boils downstream of the dam.

e Appearance of new cracks or extension of existing cracks.

e Visible signs of distress, such as movement of a part of a dam or slumping.

During regular site inspections, HCA staff is responsible for identifying any such
warning signs and notifying the Manager of Water Resources Engineering and, if
an emergency appears imminent, the Flood Warning Coordinator. If during an
inspection, HCA staff discovers something unusual that he/she is not familiar
with, the Manager of Water Resources Engineering should be contacted
immediately for advice. An emergency should not be ruled out unless it can be
determined that it is not an emergency.
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Dam Failure

Should Christie Lake Dam fail, the downstream consequences would be:
e Potential loss of life at the residences located downstream of the dam.

e Damage to the CNR embankment, the roads, and the respective culverts and
bridges.

e Environmental damage along Spencer Creek downstream of the dam.
e Residential and property damage downstream of the dam.

e Flooding of agricultural and park lands.

Non-dam Failure Emergency

These might include:

e Boating accident

e Swimming accident
e Personal injury

In such a case, HCA staff may contact the local emergency medical response
authorities (telephone 911), and the Manager of Water Resources Engineering.

For specific problems, evaluation and notification procedures, data to record and
actions to follow are indicated in the Emergency Action Table (EAT).
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Problem How to Evaluate Notification Data to Record Action
Flooding Water level exceeds Flood Warning e Water discharge, Follow Operation, Maintenance,
237.45m Coordinator HCA headwater, tailwater Surveillance & Safety (OMSS)
elevations and rate of manual procedures to open all
change outlets until water level begins to
e Weather conditions recede. If water level continues to
¢ Photographs rise after all outlets are open, follow
e Dam condition procedure for imminent dam failure.
Water level exceeds Flood Warning o Water discharge, Follow OMSS manual procedures to
top of dam at Coordinator HCA headwater, tailwater open outlets to maximum safe
elevation 237.81m . elevations and rate of capacity to lower water levels.
Warn anyone in : . .
immediate area change N In coqsultatlon with FIoo_c! Warmn_g
o Weather conditions Coordinator, create additional spill
e Photographs capacity by controlled breach of
e Dam condition dam. Follow procedures for
Imminent Dam Failure.
Imminent Excessive Seepage Flood Warning e Water discharge, Restrict Access
Dam Whirlpool in Coordinator HCA headwater, tailwater Follow OMSS manual procedures to
Failure Headpond . Warn anyone in elevations and rate of open outlets to maximum safe
e Extensive Cracking immediate area change capacity to lower water levels.
Boils or Springs o Weather conditions Plug boils or springs with any
Downstream o Photographs available materials.
o Discharge of Fines e Dam condition Stabilize dam by placing soil in toe
e Movement of Dam area.
Dam Dam Breached Flood Warning e Water discharge, Restrict Access
Failure Coordinator HCA headwater, tailwater
. elevations and rate of
Warn anyone in
immediate area change
o Weather conditions
o Photographs
e Description and location
of dam breach
Non-dam Swimming Emergency Medical | e Nature of Problem Follow standard procedures for First
Emergency Emergency Response Team 911 | « Photographs Aid
Boating Acgldent Director of e Names .
e Personal Injury Engineering and e Cause(s) qf accident
Technical Services ¢ Length of time for
HCA response

Christie Lake Dam

m Hamilton _
Conservation Authority Emergency Action Table

—
Healthy Streams...Healthy Communities!
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Notification Procedures

In the event that an emergency situation is identified, HCA staff must inform the
Flood Warning Coordinator.

The Flood Warning Coordinator will be responsible for notifying the Local
Response Coordinator of the MNR and all other agencies required. The Flood
Warning Coordinator and the Local Response Coordinator will assess the level of
the emergency condition and the appropriate actions that should be taken to
mitigate the potential damages.

Depending on the type of emergency or emergency conditions, other contacts
and actions may be required.

Warning Procedure

e For a flood event where the water level is lower than 236.79m, no flood
warning is required.

e For a flood event where the water level is higher than 236.79m, a warning
should be issued by the Flood Warning Coordinator.

e For a dam failure event, the dam operator should issue an immediate warning
to downstream residents and any residents in the immediate vicinity of the
dam.

The Flood Warning Coordinator will be responsible for issuing a flood emergency
warning through the news media. Immediate warnings to the public can be
initiated with the assistance of the OPP.

Evacuation Procedure

During an extreme flood and/or a dam failure event, evacuation in the potential
inundation area downstream along the Spencer Creek may be necessary. An
evacuation order should be coordinated through the OPP by the Flood Warning
Coordinator.

Restricting Access

In the event of an emergency, restricting access to the flooded area may be
required for public safety. This can be accomplished by closing the access road
to the dam and any other downstream local roads. This should also be
coordinated through the OPP.
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All reports or journal entries should include the following information:

Current water levels.

Rate of water level change.
Actions that have been taken.
Who has been informed.
Estimated dam discharge.

Date, time and weather conditions.
Author of the report.

Photographic record.

HCA Flood Contingency Plan

This Christie Lake Dam EPP is to be carried out in concert with the HCA Flood
Contingency Plan (FCP).

The HCA FCP contains detailed procedures to be followed by various parties in
the event of extreme weather with flooding potential. The HCA FCP also contains
additional contact numbers for use by the Flood Warning Coordinator.

Emergency Contact Numbers

1.

2.

Water Resources Engineering:

Manager of Water Resources
Engineering:

269

Jonathan Bastien

Hazel Breton

BUS: 905-525-2181
Ext. 138

FAX: 905-648-4622
CEL:

RES:

BUS: 905-525-2181
Ext. 137

FAX: 905-648-4622
CEL:

RES:



6.

7.

Chief Administrative Officer:

Regional Engineer Mark Stephen
Southern Region, MNR:

Area Supervisor,
Guelph District, MNR:

Provincial Response Centre:

Ontario Provincial Police:

Medical Emergencies:

4-4

BUS: 905-525-2181
Ext.

FAX: 905-648-4622
CEL.:

RES:

BUS: 705-755-3200

BUS:

RES:

BUS: 705-945-5750
FAX: 705-945-5785

TEL: 888-310-1122

TEL: 911

Refer to the HCA Flood Contingency Plan for additional emergency contact
numbers.
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4.7 Downstream Occupants (within 0.5 km of the dam)

4-5

ID
No.

NAME

ADDRESS

TELEPHONE

HCA Staff to confirm annually

Note:

1) Blue ID numbers indicate a permanent residence

2) Green ID numbers indicate a recreational property

Insert a map showing the location of the downstream properties. HCA staff to
label with identification numbers that would link the properties to the information

in Section 4.7.
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Figure 4.1. Location of Downstream Properties
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Preparedness Actions
Communications

Communication equipment must be kept in working order and ready to be used
at any time during flood season. There is telephone communication at the
Conservation Area office. HCA staff has access to portable radios and cellular
phones to be used for regular duties and for emergencies.

Surveillance

The surveillance procedure described in the OMSS manual should be followed.

Access to the Site
The dam can be accessed from Crooks Hollow Road off Highway 8.
Response During Darkness

HCA staff will require battery-operated lights. They should be well maintained,
kept in working condition and routinely checked. If an emergency situation occurs
during periods of darkness, HCA staff should follow the same procedures that
are described in the Emergency Action Table.

Response During Adverse Weather

The response to emergency conditions during adverse weather could include
extremes of cold, snow, ice and storms. Special precautions when responding to
an emergency under these conditions would include:

e Tools to clear structure access of ice and snow
e Sand for a slippery deck

e Extra dry clothes

e Knowledge of symptoms of hypothermia

e Personal safety/floatation devices

Emergency Supplies and Resources

In the event of an emergency, supplies (such as rock fill), equipment (such as
backhoes and bulldozers) and personnel may be required. Locations and contact
numbers are provided in the HCA FCP.

No life rings are available on-site.
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A first-aid kit is located in every HCA vehicle.
Preventive Actions

Preventive actions include, but are not limited to, the installation of equipment
and/or the establishment of procedures for one or more of the following
purposes:

e Preventing emergency conditions from developing, if possible, or warning of
the development of emergency situations.

¢ Facilitating emergency measures at the dam to limit impacts in an emergency
situation.

e Minimizing the extent of damage resulting from any emergency situation that
does develop.

Every emergency situation is unique or has unique features, just as every dam
has unique characteristics and conditions. Therefore, there are no preventive
actions that can be prescribed for all cases. However, the following are some
examples of actions that may help alleviate certain failure scenarios. These
examples are generic in nature and are by no means all-inclusive.

Potential Overtopping of Dam by Flood Waters:

1) Open the radial gates and the low flow gates to maximum capacity and
remove as many stop logs as possible, as well as the flashboards.

2) Place sandbags along the crest to increase freeboard and force more water
through the outlet.

3) Create additional spillway capacity by making a controlled breach in a low
embankment section where the foundation materials are erosion resistant.
CAUTION: Use only as a last resort.

Reduction in Freeboard and/or Loss of Dam Crest Width:

1) Lower the water level to an elevation below the damaged area through
opening the radial gates and the low flow gates and removing stop logs.

2) Place additional riprap or sandbags in damaged areas to prevent further
erosion.

3) Restore freeboard with sandbags or earth and rockfill.

4) Continue close inspection of the damaged area until the storm is over.
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A Slide on the Upstream or Downstream Slope of the Embankment:

1) Lower the water level at a rate and to an elevation that is considered safe
given the slide condition. If the discharge outlets are damaged or blocked,
pumping, siphoning, or controlled breach may be required.

2) Restore lost freeboard if required by placing sandbags or filling in the top of
the slide.

3) Stabilize slides on the downstream slope by weighing the toe area with
additional soil, rock or gravel.

Erosion, Seepage or Leakage (Piping) through the Embankment,
Foundation or Abutments:

1) Identify extent of erosion or area(s) of seepage and color of effluent.

2) Lower the water level by whatever means possible (e.g. open the radial gates
and the low flow gates, remove stop logs, pumping, etc.) until the flow
decreases to a non-erosive velocity or until it stops.

3) Plug the flow with whatever material is available (e.g. hay bales, bentonite or
plastic sheeting if the entrance to the leak is in the reservoir).

4) Place a blanket filter (i.e. a protective sand and gravel filter) over the exit area
to hold material in place.

5) Continue lowering the water level until a safe elevation is reached.

6) Continue operating at a reduced level until repairs are made. Never leave the
site unattended until the situation is under control.

A Failure of an Appurtenant Structure such as an Outlet or Spillway:

1) Implement temporary measures to protect the damaged structure, such as
closing an outlet or providing temporary protection for a damaged spillway.

2) Employ experienced professional divers if necessary to assess the problem
and possibly implement repairs.

3) Lower the water level to a safe elevation. If the outlets are inoperable,
pumping, siphoning or a controlled breach may be required.

A Mass Movement of the Dam on its Foundation (Spreading or Mass
Sliding Failure):

1) Immediately lower the water level by whatever means possible until excessive
movement stops.

2) Continue lowering the water level until a safe level is reached.

3) Continue operation at a reduced level until repairs are made.
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Inundation Maps

Determination of the Hazard Potential Classification (HPC) of a dam requires an
incremental hazard assessment. The assessment assists in the determination of
the Inflow Design Flood (IDF). As a by-product of the assessment, inundation
maps are prepared to illustrate the extent of flooding under various dam break
scenarios and the IDF.

A dam break analysis was undertaken, in which the Christie Lake Dam HPC was
determined to be VERY HIGH and the IDF was selected as the Probable
Maximum Flood (PMF). Flood inundation maps for the Sunny Day and IDF
failures were prepared and are attached in Appendix B.
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1 Introduction

Valens Dam is owned and operated by the Hamilton Conservation Authority. The dam
is located in the Valens Conservation Area, at the headwaters of the Spencer Creek
watershed, and is situated on Lot 24, Concession IX in Beverley Township, City of
Hamilton.

As part of an overall dam safety program that is being implemented by the Hamilton
Conservation Authority (HCA) and Ministry of Natural Resources (MNR), this
Emergency Preparedness Plan (EPP) is prepared for Valens Dam on the basis of the
results of the various analyses performed and the requirements of the Canadian Dam
Association (CDA) Dam Safety Guidelines (2007). From time to time, this plan may be
updated. Details of the various revisions to the plan and the holders of this document
are contained in the inside cover of the document.

This document is site specific for Valens Dam and makes reference to the HCA'’s Flood
Emergency Manual (FEM), which is the master emergency response document of the
Conservation Authority.

1.1 Purpose

According to the requirements of the CDA Dam Safety Guidelines (2007):

“In the EPP, the dam owner describes the hazards, the associated notifications to be
issued, and in general terms the actions expected of other responders.”

For the normal day to day operation of the dam, the dam operator would refer to the
Valens Dam - Operation, Maintenance, Surveillance and Safety (OMSS) Manual (exp,
2013).

A comprehensive EPP is necessary to ensure that all parties responsible for water
control along the watershed are involved in an action plan to ensure the safety of the
public in the event of a dam emergency.

The purpose of the EPP report is to describe the procedures that should be followed
and the actions that should be taken when an emergency situation is identified at the
Valens Dam site.

Specifically, this plan is intended to allow the dam operator (or other designated staff) to
clearly identify what constitutes an emergency situation (Section 3) and details:

o HCA staff responsibilities for notification in the event of an emergency (Section
4);

e Any additional responsibilities of staff for warning or evacuating people within the
immediate vicinity of the dam (Section 4);

1-1
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e Locations of equipment suppliers and materials available to staff to assist in
mitigating the effects of an emergency (Section 5); and

e Drawings showing the characteristics of the dam and the inundation maps
(Appendix A and B respectively).

Characteristics of the dam and surrounding area, details of access to the site and
details of the potential for flooding in the event of a dam failure are described in this
section.

1.2 Authority

Under the Emergency Management Act, each Ministry must develop a Provincial
Emergency Response Plan (ERP) for their assigned area of special responsibility.
MNR has been designated as the lead for flood, fire, drought, dam failures, oil and gas,
and landslides/subsidence/unstable slopes.

Each MNR district office has its own local ERP that ties into the MNR Provincial Plan.

This Emergency Preparedness Plan for Valens Dam is developed in accordance with
the CDA Dam Safety Guidelines (2007) and will form part of the HCA’s Flood
Emergency Manual. It is the responsibility of the Conservation Authority to operate a
flood forecasting and warning system.

1.3 Valens Dam

The dam is located on Lot 24, Concession IX in Beverley Township, City of Hamilton, on
Spencer Creek. The coordinates of the dam are 43° 22’ 58” N latitude and 80° 8 2" W
longitude, or 4803693 Northing and 580159 Easting UTM Zone 17.

The dam is an earth embankment with a concrete control structure that is 121.9m long,
6.3m high, with a crest width of approximately 4.5m. The concrete control structure
consists of a drop inlet structure controlled by four 2.9m long stop log bays and a low
flow valve. There are nine 76mm high, 254mm wide stop logs in each bay. The low flow
valve diameter is 0.36m.
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Outflow from Valens Dam flows into Beverly Swamp, through which Spencer Creek
flows. Spencer Creek ultimately discharges into Lake Ontario through Hamilton
Harbour.

The Spencer Creek drainage area that is controlled by the Valens Dam (Figure 1.1) is
approximately 12.4 km?.

The drawings of the dam are provided in Appendix A. Appendix A also includes the
Valens Dam Data Sheet which summarizes the main characteristics of the dam, such
as storage volumes at key reservoir levels and key elevations.

1.4 General Seasonal Operating Procedures

Under normal conditions, significant changes to the stop log, and low flow valve settings
are required approximately 2 times a year, once during the Spring (when all 8 stoplogs
are placed in each bay to achieve the summer target water level) and once during the
Fall (when all stoplogs are removed from each bay and the low flow valve is opened to
achieve the winter target water level). In addition, water levels are routinely adjusted
during and after snowmelt and rainfall events by operating the low flow valve. The
purpose of the operations is to maintain the reservoir water levels at or near the target
water level for the different seasons. A year can be divided into ‘Fall’, ‘Winter’, ‘Spring’
and ‘Summer’ seasons. Each period has different target water levels and hence the
dam needs to be operated accordingly.

The target water levels at the Valens Dam are as follows:

Table 1-1: Target Operating Water Levels by Season

Season Date Target Water Level (Gauge Reading)
m GSC
Summer June 1 — Sept 15 275.25
Fall-Winter Nov 15 — March 15 273.72

Please refer to Section 6 of the Valens Dam - Operation, Maintenance, Surveillance and
Safety (OMSS) Manual (exp, 2013) for further details regarding the seasonal operating
procedures.

1.5 Available Gauges

A staff gauge is installed at Valens Dam, which is mounted on the east wall of the
concrete control structure on the upstream side. The gauge is correlated to its Canadian
Geodetic Datum elevation.

In addition to the staff gauge, there is an automatic water level gauge with data logger
located on the upstream side of the dam at the north end.
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Please refer to Section 10 of the Valens Dam - Operation, Maintenance, Surveillance
and Safety (OMSS) Manual (exp, 2013) for further details regarding the available
gauges.

1.6 Access

Valens Dam can be accessed via Regional Road 97. The north side can be accessed
through private property from Valens Road and the south side through Valens
Conservation Area. The travel time is approximately a 30 minute drive from the HCA
office (838 Mineral Spring Road, Ancaster, Ontario).

The location plan of the Valens Dam is shown in Figure 1.2.
1.7 Hazard Potential

A dam break analysis was previously completed (“Dam Break Analysis — Valens Dam
(exp, 2012)). Under the Lakes and Rivers Improvement Act (LRIA) 2011 Technical
Bulletin, Classification and Inflow Design Flood Criteria, the Hazard Potential
Classification (HPC) of the Valens Dam was determined as VERY HIGH and the inflow
design flood (IDF) was selected to be the flood 2/3 between the 1:1000 year flood and
the PMF. The HPC was selected as VERY HIGH due to the potential loss of life
between 11 to 100 persons as a result of a dam failure under both sunny day (normal)
and inflow design flood conditions.

There are three primary types of hazards that can occur at the dam:

1. Non-Dam Failure During An Extreme Flood Event
2. Dam Failure During A Non-Flood Event
3. Dam Failure During A Flood Event

Non-dam failure during an extreme flood event is the most common type of hazard that
would generally occur at this type of structure.

Failure during a non-flood event is also known as a dry weather/sunny day break.
Because there is no warning with this type of failure, the potential hazard for loss of life
is the highest.

A dam failure during a flood event will produce maximum downstream flood elevations
thereby increasing the potential for loss of life and property damage.
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Figure 1.2. Valens Dam Location Plan

orrnity
enlrd L

Vale ﬁ%:’

}
T

+ 95000 m N

Produced under licenees grarted by Her higjestythe Queen in ight of Canada, rep d by the O of Matural R , and by Sothiap Technologies Inc. am 1250 m 2500

Scale1 :50 000

1-6
Hamilton Conservation Authority

293



Valens Dams Emergency Preparedness Plan
August 2013

1.7.1 Upstream Hazard

The upstream hazard would be related to a non-dam failure during an extreme flood
event and a dam failure during a non-flood event.

The non-dam failure during an extreme flood event could cause property damage to the
surrounding conservation area and campground from the reservoir overflow. The flood
elevations along the shorelines of the reservoir are as follows in Table 1-2 (as per
Valens Dam — Dam Break Analysis, exp 2012):

Table 1-2: Reservoir flood elevations for a non-dam failure during an extreme flood
event

Flood Event Flood Elevation
(m)
2/3 between 1000-yr Flood and PMF 276.35
PMF 276.65

A dam failure during a non-flood event will release the minimum flood wave at the dam
and may pose a danger to those individuals that would be in close proximity of the dam.
These parties may include boaters and/or fishermen immediately upstream of the dam
and HCA staff.

1.7.2 Downstream Hazard
The downstream hazard can be related to all three types of dam failure.

The non-dam failure during an extreme flood event would require the release of high
flows through the control structure that could cause downstream environmental and
property damage. There is also potential for loss of life.

A dam failure during a non-flood event will release a minimal flood wave from the dam
site and will pose a danger to those individuals that would be in close proximity of the
dam. These persons may include HCA staff. There may be some downstream
environmental and property damages.

Similarly, a dam failure during a flood event would produce the largest flood wave
release from the dam site and could pose a threat to life for those individuals that would
be in close proximity of the dam. Downstream environmental and property damages
would be expected.
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2 Responsibilities
2.1 HCA Staff Responsible for Dam Operation

HCA staff are responsible for:

e Ensuring that the equipment for communication, etc. are well maintained and in
working condition, and supplies and materials needed in an emergency situation
are sufficient and put in the appropriate place or are readily available from local
suppliers;

e Ensuring that access to the site is maintained;
e Ensuring the safe operation of the dam;

e Performing routine visual and special inspections of the dam for potential
problems (e.g. dam, concrete conditions, inlet drop structure and low flow valve
conditions, foundations, seepage and sign of failure, etc.). Please refer to Section
8 of the Valens Dam - Operation, Maintenance, Surveillance and Safety (OMSS)
Manual (exp, 2013) for further details;

e Reporting to the Manager of Water Resources Engineering of any dam
deficiencies whenever they are observed;

¢ |dentifying emergency conditions;

e Notifying the Flood Warning Coordinator, or alternate, for any emergency
condition that is occurring or has occurred;

e Taking appropriate actions to mitigate the damages resulting from such
emergency conditions, under the direction of the Flood Warning Coordinator, or
alternate; and,

¢ Notifying anyone immediately downstream of the dam that may be in immediate
danger.

2.2 HCA Duty Officer

The HCA currently operates a Duty Officer system to ensure that, at all times, one
member of the Duty Officer’'s Team are available and alert to potential problems that
may arise in the watershed. The Duty Officer is an HCA staff member available for
immediate contact in the event of an emergency. The Duty Officer is responsible for
contacting the appropriate personnel in the event of an existing or impending major
emergency situation, including the Flood Warning Coordinator, or alternate.
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2.3 Flood Warning Coordinator

The Flood Warning Coordinator, or alternate, is an HCA staff member who is
responsible for flood warning and dam operation. Presently, the Flood Warning
Coordinator duties are fulfilled by the Manager of Water Resources Engineering. The
alternate Flood Warning Coordinator is to be the Water Resources Engineer. The Flood
Warning Coordinator will be assisted by HCA Flood Patrol Officers

During flooding and flood emergencies, the Flood Warning Coordinator, or alternate, is
responsible for:

e Allocate HCA resources;

e Monitor watershed and weather conditions, and operate a flood forecasting
system in order to provide warning of anticipated or actual flood conditions;

e Issue Watershed Conditions Statements, Flood Watch and Flood Warning
bulletins to advise of potential flooding, to the following:

e City of Hamilton staff, including the emergency preparedness coordinator(s)
o HCA staff

e Adjacent Conservation Authorities

e Surface Water Monitoring Centre of the Ministry of Natural Resources

e Local Response Coordinators at the District Offices of the Ministry of Natural
Resources

e Regional police
e School Boards
e News Media
e Operate HCA dams to reduce the effects of flooding;

e Communicate with the City of Hamilton to assess the need to begin the
emergency response process and assembly of an Emergency Operations Centre
(EOC), including a HCA Flood Control Centre;

e During a declared flood emergency (as declared by the City of Hamilton):

e Maintain communications with the City of Hamilton, City of Hamilton EOC,
and the Surface Water Monitoring Centre of the Ministry of Natural
Resources. This may include updated flood bulletins, additional flooding and
weather information as well as advice to prevent or reduce the effects of
flooding.
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e Set up a 24 hour operational Flood Control Centre at the City of Hamilton
EOC. Refer to Section 4.2 for additional details.

Provide technical information and advice for request by the City of Hamilton for
provincial assistance through the Local Response Coordinator of the Ministry of
Natural Resources, when requested by the City of Hamilton if actions are
insufficient to meet a flood emergency.

Flood Patrol Officers

During an emergency situation, HCA staff members having a detailed knowledge of
certain watercourses will be assigned to specific areas to assess situations and will
report problems or possible problem areas to the base of operation.

2.5

Municipality

The City of Hamilton has the primary responsibility for response to flooding and flood
emergencies, and also for the welfare of residents and protection of property. Upon
receiving a Flood Watch or Flood Warning, the City of Hamilton shall:

Notify appropriate municipal officials, departments and agencies in accordance
with their municipal emergency plan;

Determine the appropriate response and if warranted, deploy municipal
resources;

If required, declare a flood emergency and implement their Emergency
Procedures Plan. The decision to assemble the Municipal Emergency Control
Group and Municipal EOC is determined by the City of Hamilton emergency
preparedness staff, and will be based upon the level and degree of flood threat
which may be affecting the municipality;

Request provincial assistance through the Local Response Coordinator of the
Ministry of Natural Resources, if municipal resources are inadequate; and,

Maintain liaison with the HCA Flood Coordinator.
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2.6 Local Response Coordinator

The Local Response Coordinator is the District Manager (Guelph) of the Ministry of
Natural Resources. The local Response Coordinator is responsible for:

e Alerting HCA regarding general provincial alerts;

e Alerting key MNR personnel and other Government Ministries which may be
required for assistance;

e Assessing the flood situation, in conjunction with HCA and adjacent Conservation
Authorities;

e Responding to a request by the City of Hamilton for provincial assistance,
through the Provincial Flood Contingency Plan, should the total resources of the
City of Hamilton be committed or inadequate and the municipality has declared
an emergency situation. The Minister of Natural Resources is responsible for
declaring a Provincial flood emergency. Declaration of a Provincial flood
emergency may include the assembly of a Provincial Emergency Control Group
and Provincial EOC; and,

e Coordinating the delivery of the provincial response in a declared emergency.
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Emergency Condition Identification and Evaluation

Potential downstream consequences of a Valens Dam failure could include:

Potential loss of life at the residences located immediately downstream of the
dam;

Damage to Regional Road 97 and the respective culverts;
Environmental damage along Spencer Creek downstream of the dam;
Residential and property damage downstream of dam; and

Flooding of agricultural and park lands.

Potential dam emergency conditions that are subject to the Valens Dam EPP are
summarized in the following sections. Potential dam emergency conditions have been
categorized by the following Response Levels:

Flood event without dam failure;

Potential dam failure developing;

Dam failure or imminent dam failure; and,

Certain emergencies not involving a dam failure or flood event (Major Spills and
Ear