902-420-9287
. 450 Cowie Hill Road
({({ HallfaX P.0O. Box 8388 RPO CSC
Halifax, Nova Scotia
Wate r Canada B3K 5M1
June 6, 2022

Becky Kent, B.A., Chair
Halifax Water
Halifax, NS

The regular meeting of the Halifax Water Board will be held virtually on Thursday, June 23, 2022,
beginning at 9:00 a.m. Visit www.halifaxwater.ca to register to attend the public portion of the

meeting.
AGENDA

1C  Approval of Minutes of the In-Camera Meeting held on Thursday, March 24, 2022
Motion: That the Halifax Water Board approve the In-Camera minutes of March 25, 2021.

2C  Business Arising from Minutes
a)
3C  Governance Matter (10 Minutes)

4C  Enterprise Risk management (20 Minutes)
‘ Motion: The the Halifax Water Board approve the attached corporate risk register for 2022/23. ‘

5C  Personnel Matter (10 minutes)
‘ Information Item (Verbal) ‘

6C-1 Legal Matter (5 minutes)
‘ Information Item (Verbal) ‘

7C-1 Regulatory Matter (10 minutes)

Information Item (Verbal
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Regular Reports

1. a) Ratification of In-Camera motions (2 minutes)
Motion: That the Halifax Water Board ratify the In-Camera Motions.

b) Approval of the order of business and approval of additions and deletions (2 minutes)

Motion: That the Halifax Water Board approve the order of business and approve additions and deletions.

2. Approval of minutes of the Regular meeting held on Thursday, March 24, 2022 (2 minutes)
Motion: That the Halifax Water Board approve the minutes of the March 24, 2022, Regular meeting.

3. Business arising from minutes

| m
—

Financial

4.1 Audited Financial Statements for the year ended March 31, 2022 (20 minutes) LAM/AS

Motion: That the Halifax Water Board approve the audited financial statements for the Plan for the year ended
March 30, 2022.

4.2 Audited Pension Statements for the year ended December 31, 2021 (20 minutes) LAM/AC

Motion: That the Halifax Water Board approve the audited financial statements of the HRWC Employees’ Pension
Plan (the Plan) for the year ended December 31, 2021.

4.3 Actuarial Valuation (20 minutes) LdM/CO

Capital approvals

5.1 Bissett Lake Pump Station Component Upgrade (5 minutes)
5.2 Churchill Transmission Main Project (5 minutes)

5.3 First Lake Pumping Station Rehabilitation Project (5 minutes)

Motion: That the Halifax Water Board approve Captial Project Items 5.1-5.3 as described in the Board
Reports at a total cost of $18,621,000..
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Other Business

6.

Corporate Balanced Scorecard — 2022/23 Program and Year-End Results (25 minutes)

Motion: That the Halifax Water Board approve:

1. Corporate Balanced Scorecard targets for the 2022/23 fiscal year as detailed in the attached Corporate
Balanced Scorecard summary.

2. The Organizational Award Program for 22/23 tied to the outcomes of 12 Organizational Indicators as
detailed in the attached presentation.

Diversity, Equity and Inclusion Policy (10 min)

Motion: That the Halifax Water Board endorse the Diversity, Equity and Inclusion framework goals for 2022/23
—2024/25 as set out in the report dated March 15, 2022.

Stormwater Infrastructure Cost Sharing Memorandum of Understanding with HRM (10 min)

Motion: It is recommended that the Halifax Water Board approve the memorandum of understanding between
HRM and Halifax Water for the funding of stormwater projects as is provided in Appendix A of this report.

Asset Management Policy (10 minutes)

| Motion: It is recommended that the Halifax Water Board approve the Asset Management Policy.

The items in this section are the reports ordered to be filed by Halifax Water with the Nova Scotia Utility and
Review Board by June 30, 2022. These reports are being provided for information purposes.

10.
11.
12.
13.
14.
15.

Cost Containment Report

Lead Service Line Renewal Program

Stormwater Credit Program

RDC Stakeholder Engagement

RDC Financial Status Report

Capital Cost Contribution Financial Status Report for the Year Ended March 31, 2022.
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Information Reports

I-I Operational Performance Information Report

2-1 Capital Expenditures for the Eleven Months ended May 31, 2022

3-1 Halifax Water Compliance Statement — Quarterly Certification

4-1 Halifax Regional Water Commission Employees’ Pension Plan Financial Report, First Quarter,
2022

5-1 2022/2023 Communications Plan and Approach

6-1 HRM Master Trust Investment Performance, Fourth Quarter 2021

7-1 .HRM Master Trust Investment Performance, First Quarter 2022

Digitally signed by L
Lorna Skgi;n:e)r/sgne y Lorna
H Date: 2022.06.17
PP Skinner 15:24:04 0300
Heidi Schedler. Q.C.
Secretary
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Halifax Water Board
11 Water
June 23, 2022

TO: Becky Kent, B.A., Chair and Members of the Halifax Regional Water

Commission Board

H Digitally signed by Louis
LOUIS de de Montbrun

Montbrun 252755

SUBMITTED BY:
Louis de Montbrun, CPA, CA
Director, Corporate Services/CFO
Cath |e gi'gris)l:i signed by Cathie
APPROVED: O'Toole 2052 0300
Cathie O’Toole, MBA, FCPA, FCGA, ICD.D
General Manager
DATE: June 17,2022
SUBJECT: Financial Statements for the year ended March 31, 2022
ORIGIN

Operational and Regulatory Requirement.

RECOMMENDATION

It is recommended the Halifax Regional Water Commission Board approve the financial statements of the
Halifax Regional Water Commission for the year ended March 31, 2022 as recommended by the Halifax
Regional Water Commission Audit and Finance Committee.

BACKGROUND

Halifax Regional Water Commission (Halifax Water) is required to submit audited financial statements,
approved by the Halifax Water Board, to the Halifax Regional Municipality (HRM) by June 30, 2022, and
the Nova Scotia Utility and Review Board (NSUARB) within 180 days of the fiscal year end.

DISCUSSION

Attached are the financial statements for Halifax Water for the year ended March 31, 2022, with
comparative figures for March 31, 2021. The auditor has indicated that they are prepared to issue an
unqualified Auditor’s Report.

Halifax Water is a fully regulated government business enterprise, falling under the jurisdiction of the
NSUARB. The NSUARB requires that Halifax Water file financial statements and rate applications with
them based on the NSUARB Water Utility Accounting and Reporting Handbook (NSUARB Handbook).
The Accounting Standards Board (AcSB) requires rate regulated entities to conform to International
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Financial Reporting Standards (IFRS). Halifax Water maintains the financial records in IFRS for the
purposes of the annual audit and consolidation of the financial statements with those of HRM.

The following discussion of the operating results reflect direct operating costs by department and
allocations among water, wastewater and stormwater for common costs shared across all the services
provided by Halifax Water. The Schedules to the financial statements are prepared in accordance with the

NSUARB Handbook.

Statement of Financial Position — Page 3 of financial statements (IFRS)

Key indicators and balances from the Statement of Financial Position are provided in the following tables.

Table 1: Assets

From Prior Year

March 31 (in thousands) Notes 2022 2021 $ Change % Change
Assets
Current
Cash and cash equivalents A 65,586 $ 48,228 17,358 36.0%
Receivables
Customers charges and contractual B 15,900 17,155 (1,255) (7.3%)
Unbilled senice revenues C 18,838 18,246 592 3.2%
Halifax Regional Municipality D 851 2,711 (1,860) (68.6%)
Inventory 2,042 2,003 39 1.9%
Prepaids E 2,408 1,570 838 53.4%
105,625 89,913 15,712 17.5%
Intangible assets G 20,805 20,588 217 1.1%
Capital work in progress F 51,013 30,908 20,105 65.0%
Utility plant in senice G 1,277,360 1,280,283 (2,923) (0.2%)
Total assets 1,454,803 1,421,692 33,111 2.3%
Regulatory deferral account 2,428 2,620 (192) (7.3%)
Total assets and regulatory deferral account 1,457,231 $ 1,424,312 32,919 2.3%

Notes related to Table 1:

A) Cash and cash equivalents consist of cash on hand and balances held within financial
institutions reduced by outstanding cheques. They have increased $17.4 million from the
prior year due to new debt of $20 million in May 2021 and net receipts of Regional
Development Charges (RDC) of $22.0 million, reduced by debt repayments of $20.6
million and spend on capital. The total balance of the RDC reserves are $67.1 million

B) Customer charges and contractual receivables have decreased $1.3 million from the
prior year. The change in receivables is driven by the timing of billing cycles, down $0.3
million from prior year, and an accrual for funding on transmission main projects of $1.0
million accrued in the prior year and received in current year.
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Customer charges and contractual
2022 2021
'000 '000 $ Change % Change
Trade receivables $ 15,954 16,309 $ (355) (2.2%)
Other receivables 3,177 4,099 (922) (22.5%)
Allowance for doubtful accounts (3,231) (3,253) 22 (0.7%)
$ 15,900 $ 17,155  § (1,255) (7.3%)
Aging of Trade Receivables (in thousands)
Current 31 to 60 61 to 120 120+ Grand Total
2022 7,967 2,492 681 4,814 15,954
2021 9,057 1,096 830 5,326 16,309
$ Change (1,090) 1,396 (149) (512) (355)
% Change (12.0%) 127.4% (18.0%) (9.6%) (2.2%)
Number of customers with receivables in each category*
2022 29,216 11,871 4,593 10,531 56,211
2021 33,662 5,865 5,148 13,801 58,476
Change (4,446) 6,006 (555) (3,270) (2,265)

* Customers may have receivable balances in multiple aging categories.

C) Unbilled service revenues have increased $0.6 million due to the timing of billing cycles
and the increase in rates for wastewater services.

D) Halifax Regional Municipality (HRM) receivable has decreased from the prior year by
$1.9 million. This relates to receipt of payment for holdbacks related to the Fall River
Water servicing project, Lucasville Road and Wanda Lane cost sharing invoices offset
by an increase in the RDC. The increase in RDC is related to an increase of $0.7 million
in deferrals for charges greater than $0.1 million, which is dependent on development

activity.
HRM Receivables and Payables

2022 2021

'000 '000 $ Change % Change
Receivables $ 401 $ 2,953 § (2,552) (86.4%)
RDC 4,262 3,597 665 18.5%
Payables (3,812) (3,839) 27 (0.7%)

$ 851 §$ 2,711 §$ (1,860) (68.6%)

E) The increase in prepaids of $0.8 million is a result of new software licenses, including
the new payroll system, in addition to software licenses being paid prior to March 31 in
the current year. Also contributing to the increase is the annual insurance premiums
invoice, which in previous years was invoiced monthly.

F) The $20.1 million increase in capital work in progress relates to expenditures during the

year of $61.7 million compared to $56.5 million in prior year. The top five projects
remaining in capital work in progress of March 31, 2022 are detailed below:
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Capital Work in Progress
Cumulative
'000
Bedford South Resenvoir $ 5,865
ERP Replacement Project 5,600
Russell Lake Pumping Station 1,560
Morris Lake Pump Station 1,533
Bedford To Halifax Trunk Sewer Upgrade 1,422
15,980
All other projects:

Water 16,394
Wastewater 16,184
Stormwater 2,455
35,033
Capital work in progress $ 51,013

G) Utility plant in service assets total $1.3 billion and intangible assets $20.8 million, a
combined decrease of $2.7 million from the prior year. The decrease is a result of
additions at year end of $48.9 million offset by disposals of $0.7 million, less
depreciation expense of $50.9 million. The top five projects capitalized during the year
are outlined in the following table:

Additions to Utility Plant in Service and Intangibles
Cumulative
'000
Wastewater System Trenchless Rehabilitation $ 4,870
Romans and Federal Avenues Sewer
Separation 2,862
Ellenvale Run Retaining Wall Phase 4 2,123
Ellenvale Run Retaining Wall Phase 5 2,236
Pump Station Control Panel/Electrical
Replacement 1,745
13,836
All other projects:
Water 16,560
Wastewater 13,026
Stormwater 5,485
35,071
Total additions $ 48,907
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Table 2: Liabilities and Equity

From Prior Year

March 31 (in thousands) Notes 2022 2021 $ Change % Change
Liabilities
Current
Payables and accruals
Trade A 23,255 12,644 10,611 83.9%
Non-trade B 5,060 6,192 (1,132) (18.3%)
Interest on long term debt 2,038 2,065 27) (1.3%)
Contractor and customer deposits C 2,705 2,115 590 27.9%
Current portion of deferred contributed capital 14,614 14,580 34 0.2%
Current portion of long term debt D 46,272 20,559 25,713 125.1%
Unearned revenue 80 105 (25) (23.8%)
94,024 58,260 35,764 61.4%
Deferred contributed capital E 893,975 884,372 9,603 1.1%
Long term debt F 177,910 204,106 (26,196) (12.8%)
Employee benefit obligation G 41,950 73,796 (31,846) (43.2%)
Total liabilities 1,207,859 1,220,534 (12,675) (1.0%)
Equity
Accumulated other comprehensive loss 11,225 (29,682) 40,907 (137.8%)
Accumulated surplus 238,147 233,460 4,687 2.0%
Total equity 249,372 203,778 45,594 22.4%
Total liabilities and equity $ 1,457,231 $ 1,424,312 $ 32,919 2.3%

Notes related to Table 2:

A) Trade payables and accruals have increased $10.6 million from the prior year. Trade
payables have increased $4.9 million due to holdbacks for capital projects of $1.7 million
and invoicing for capital projects. Trade accrued payables also increased $5.5 million
relating to accruals for capital projects for which invoices were not received as of year-

end.

Payables and Accruals

2022 2021

'000 '000 $ Change % Change

Trade payable $ 10,536 $ 5,602 $ 4,934 88.1%
Trade accrued payables 11,276 5,763 5,513 95.7%
Accrued wastewater rebate 1,443 1,279 164 12.8%
$ 23,255 § 12,644 $ 10,611 83.9%

Aging of Accounts Payable (in thousands)

Current 31 to 60 61 to 120 120+ Grand Total
2022 7,502 464 1,173 1,397 10,536
2021 4,833 295 248 226 5,602
$ Change 2,669 169 925 1,171 4,934

% Change 55.2% 57.3% 373.0% 518.1% 88.1%

B) Non-trade payables and accruals have decreased $1.1 million due to timing of
remittances for payroll as well as a decrease in accrued salaries and wages payable due

to the timing of pay cycles.
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0

D)

E)

F)

G)

Contractor and customer deposits have increased $0.6 million primarily due to the
reallocation of credit balances from receivables.

Current portion of long term debt has increased $25.7 million due to balloon payments
required for debt in May and November 2022 expected to be refinanced.

Deferred contributed capital increased $9.6 million due to contributed asset additions of $7.3
million, collection of capital cost contributions (CCCs), RDCs and interest earned on RDC
balances of $21.0 million, offset by amortization of $18.6 million.

Long term debt has decreased $26.2 million as $27.3 million has been reallocated to
current. New debt of $20.0 million was issued in May 2021. Long term debt repayments
have been $20.6 million.

Long Term Debt

Total Water Wastewater Stormwater
Opening debt $ 225591 $ 74,648 $ 129,520 $ 21,423
New long term debt 20,000 10,000 6,000 4,000
Long term debt repayments (20,558) (5,361) (13,906) (1,291)
Less debt issue costs (851) (361) (365) (125)
Total long term debt 224,182 78,926 121,249 24,007
Less current portion (46,272) (11,079) (33,702) (1,491)
Closing long term debt $ 177,910 $ 67,847 $ 87,547 $ 22,516

The employee benefit obligation decreased $31.8 million due to the following:
a. Improvement of the fair market value of the pension plan assets;
b. Increase in the discount rate used to measure the employee benefit obligation;
c. Additional information, including the actuarial assumptions adopted in
measuring the employee benefit obligation, is described in Note 4 of the financial
statements.

Debt servicing ratio is a function of total interest and principal payments (including accrued amounts) plus
the amortization of debt issue costs divided by total operating revenue per service. Debt servicing ratio by
service as of March 31, 2022, is as follows:

Debt Servicing Ratio by Service
2021/22 2020/21
Water 13.79% 13.12%
Wastewater 21.63% 25.08%
Stormwater 26.94% 27.57%
Combined 18.98% 20.29%

The debt servicing ratio for each service, except wastewater, has increased from the prior year as a result
of the issuance of new debt. The wastewater debt servicing ratio has decreased from the prior year due to
higher revenues than the prior year as a result of an increase to the wastewater discharge rate.
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The combined debt servicing ratio of 18.98% is below the maximum 35.00% ratio allowed under the blanket
guarantee agreement with HRM.

Statement of Earnings and Comprehensive Earnings — Page 4 of financial statements (IFRS)

Table 3: Summarized Statement of Comprehensive Earnings (IFRS)

Summarized Comprehensive Earnings
2021/22 2020/21
Notes '000 '000 $ Change % Change

Operating revenues A $ 150,502 $ 136,569 $ 13,933 10.2%
Operating expenditures B 151,548 141,973 9,575 6.7%
Loss from operations before financial

and other revenues and expenditures (1,046) (5,404) 4,358 (80.6%)
Financial and other revenues C 19,607 21,254 (1,647) (7.7%)
Financial and other expenditures D 13,682 13,348 334 2.5%
Earnings for the year before regulatory deferral

account depreciation 4,879 2,502 2,377 95.0%
Regulatory deferral account depreciation (192) (192) - 0.0%
Earnings for the year 4,687 2,310 2,377 102.9%
Other comprehensive earnings (loss) E 40,907 (3,229) 44,136 (1366.9%)
Total comprehensive earnings (loss) for the year $ 45,594 $ (919) $ 46,513 (5061.3%)

Notes related to Table 3:

A) The total comprehensive earnings for the year are $45.6 million, an increase of $46.5 million
over the prior year loss. The following is a discussion of factors influencing the change.

Table 4: Operating Revenues:

Operating Revenues
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 '000 $ Change % Change _$ Remaining % Remaining _$ Change % Change

Consumption revenue B $ 96,526 $ 97,073 $ 96,497 $ 84,538 $ 11,959 14.15% $ (576) (0.59%) $ 547 0.57%
Base charge revenue [ 34,003 34,180 33,635 33,544 91 0.27% (545) (1.59%) 177 0.52%
Wastewater rebate D (1,488) (1,350) (1,297) (846) (451) 53.31% 53 (3.93%) 138 (9.27%)
Metered sales total 129,041 129,903 128,835 117,236 11,599 9.89% (1,068) (0.82%) 862 0.67%
Stormwater site generated charge E 6,051 6,537 6,294 5127 1,167 22.76% (243) (3.72%) 486 8.03%
Stormwater right of way 3,835 3,835 3,835 3,835 - 0.00% - 0.00% - 0.00%
Public fire protection F 7,628 7,628 7,628 7,336 292 3.98% - 0.00% - 0.00%
Private fire protection F 1,312 1,335 1,270 1,001 269 26.87% (65) (4.87%) 23 1.75%
Other operating revenue G 2,600 2,549 2,640 2,034 606 29.79% 91 3.57% (51) (1.96%)
Operating revenue total A $ 150,467 $ 151,787 $ 150,502 $ 136,569 §$ 13,933 10.20% $ (1,285) (0.85%) $ 1,320 0.88%

Notes related to Table 4:

Operating revenues are presented above, broken down by type:

A) Operating revenues have increased $13.9 million as compared to the previous year and were
within budget.
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B)

&)

D)

E)

F)

G)

Consumption has increased 1.2% on a volumetric basis compared to the prior year and is
within budget. The other factor influencing the increase in consumption revenue of $12.0
million over the prior year is the rate increase for wastewater discharge effective April 1,
2021 from $1.753 per cubic meter to $2.073 per cubic meter.

Consumption by Customer Class (m3)

2021/22 2020/21 m3 Change % Change
Commercial 5,995,586 5,692,124 303,462 5.3%
Industrial 1,962,919 1,847,687 115,232 6.2%
Institutional 3,813,783 3,449,739 364,044 10.6%
Multi-residential 7,697,436 7,322,493 374,943 5.1%
Residential 13,054,490 13,817,627 (763,137) (5.5%)

32,524,214 32,129,670 394,544 1.2%

Base charges have remained similar to the prior year. Base charges were less than budget by
$0.4 million as the number of customers increased less than expected.

Wastewater rebate is $0.5 million more than prior year due to new customers in the current
year and existing customers increasing their discharge into our system due to operational
requirements post COVID-19. The forecast had decreased $0.1 million compared to budget
as annual wastewater rebate requests had been processed for lesser volumes of wastewater
discharged, but still more than the prior year.

Stormwater site generated charge revenue (SGC) is $1.2 million more than the prior year
due to the impervious area satellite imagery update. It had been forecast to be $0.5 million
more than budget due to the update. Overall, SGC is $0.2 million less than forecast due to
billing adjustments for appeals and revisions to impervious areas.

Public and private fire protection revenues have increased by a combined $0.6 million from
the prior year due to an approved rate increase effective October 1, 2020.

Other operating revenue has increased $0.6 million over the prior year due to late payment
and interest charges being waived in the prior year as a COVID-19 relief measure, the
introduction of a new meter reading charge to recoup the cost of manual meter reads for non-
AMI meters effective October 1, 2020, the introduction of a new hydrant flow test charge
effective April 1, 2021, and an increase in drawing review fees which are dependent upon
the level of development activity. Actuals were within $0.1 million of budget and forecast.
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Table 5: Operating expenditures:
Operating Expenditures
Budget Forecast Actual Actual
2021/22 2020/21 2021/22 2020721 From Prior Year Actual to Forecast Budget to Forecast

Notes '000 '000 '000 '000 $ Change % Change _$ Remaining % Remaining _$ Change % Change
Water supply and treatment B $ 10,778 $ 10,723 § 10,760 $ 9,987 § 773 7.74% $ 37 0.35% $ (55) (0.51%),
Water transmission and distribution Cc 11,876 11,862 11,316 10,960 356 3.25% (546) (4.60%) (14) (0.12%)
Wastewater collection D 12,604 12,348 12,988 12,710 278 2.19% 640 5.18% (256) (2.03%)|
Stormwater collection E 5,885 5,037 4,566 4,700 (134) (2.85%) (471) (9.35%) (848) (14.41%)
Wastewater treatment F 22,071 21,378 21,774 20,623 1,151 5.58% 396 1.85% (693) (3.14%)|

Engineering and technology senices G 12,931 13,421 13,719 11,171 2,548 22.81% 298 2.22% 490 3.79%
Regulatory senices H 4,472 4,312 4,392 3,981 411 10.32% 80 1.86% (160) (3.58%)),
Customer senices 1 5,837 4,996 4,811 5,081 (270) (5.31%) (185) (3.70%) (841) (14.41%)

Corporate senices J 2,863 2,878 3,062 - 3,062 0.00% 184 6.39% 15 0.52%
Administration senices J 5,189 4,995 5,359 7,067 (1,708) (24.17%) 364 7.29% (194) (3.74%)|

Pension senices K 8,837 8,837 9,229 7,086 2,143 30.24% 392 4.44% - 0.00%
Depreciation and amortization L 48,737 47,775 49,764 48,799 965 1.98% 1,989 4.16% (962) (1.97%)
A $ 152,080 $ 148,562 $ 151,740 $ 142,165 § 9,575 6.74% $ 3,178 2.14% $ (3,518) (2.31%)|

Notes related to Table 5:
A) Operating expenditures of $151.7 million are $9.6 million higher than the prior year.

B) Water supply and treatment expenditures are within forecast and budget. They have
increased $0.8 million from prior year due to:

o Increase in salaries and benefits $111k relating to new positions and wage rate
increases.

o Increase in treatment chemicals $555k, mostly alum and phosphates relating to the
increased dosage for the Lake Major clarifier project.

o Increase in consulting $147k for a Dalhousie University project for the JD Kline
water quality master plan.

o Increases are offset by a decrease in equipment repairs ($182k) due in part to a pump
failure in prior year and materials and supplies purchases ($73k) due to timing of
required materials.

C) Water transmission and distribution has increased $0.4 million from the prior year due to:

o Lead service line replacement costs increased $700k due to the new program to pay
for the private portion of service line replacements in the current year offset by a
decrease of ($130k) for the lead service rebates.

o Traffic control costs increased $171k due to an increase in activity over the prior
year resulting from COVID-19 delays.

o Road and street repairs increased $146k relating to several significant watermain
breaks in the current year.

o Increases are offset by a decrease in salaries and benefits ($291k), a decrease in
personal protective equipment ($51k), and a decrease in vehicle cost allocations
($184k).

o Water transmission and distribution was $0.5 million less than forecast due to the
following:

= Contract services were ($287k) less than forecast.
= Lead service rebates were $63k less than forecast.
= Lower salaries and benefits $55k and training and development $55k.

D) Wastewater collection has increased $0.3 million from prior year due to:
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o Increase in vehicle cost allocations $400k, which is dependent upon usage, and an
increase in traffic control costs $75k due to an increase in activity over the prior year
resulting from COVID-19 delays. The increases have been offset by a decrease in
salaries and benefits ($50k) based on the allocation of time between wastewater and
stormwater services, and a decrease in materials and supplies purchases ($153k) due
to timing of required purchases.

o Wastewater collection was forecast to decrease $0.3 million due mainly to vacancies
during the year, particularly in the West region, which also resulted in lower costs
associated with materials and supplies. Expenditures ended up being $0.6 million
more than forecast due to the allocation of resources between wastewater and
stormwater collections.

E) Stormwater collection has decreased $0.1 million from prior year due to:

o Decrease in contract services ($313k) relating mainly to emergency repairs for the
Pier A combined sewer overflow (CSO) in the prior year ($150k).

o Decreases were offset by an increase in salaries and benefits $132k partially due to
the allocation of resources between wastewater and stormwater services.

o Stormwater collection was forecast to decrease $0.8 million from budget based on
reduced costs being experienced in expenditure categories such as contract services
and traffic control, and associated reduction in wages and overtime. Expenditures
ended up being $0.5 million less than forecast due to the allocation of resources
between wastewater and stormwater collections.

F) Wastewater treatment has increased $1.2 million from prior year due to:

o Increases in salaries and benefits $503k relating to new positions and wage rate
increases.

o Increases in chemicals of $446k, mostly caustic soda and polymer due to price
increases and sodium hypochlorite due to a dry summer requiring more use of the
chemical to reduce odors.

o Increase in heating fuel of $110k.

o Increase in consulting costs of $106k for a Dalhousie research project due to reduced
activity in prior year due to COVID-19.

o Wastewater treatment expenditures had been forecast to decrease $0.7 million from
budget partially due to lower flows being experienced at the treatment plants,
resulting in lower treatment costs and usage costs for chemicals such as alum.
Additionally, the treatment train was down at the Halifax wastewater treatment
facility longer than expected, resulting in lower biosolid treatment cost. Expenditures
were $0.4 million more than forecast due to higher chemical costs (alum and sodium
hypochlorite).

G) Engineering and technology services have increased $2.5 million from prior year due to:

o Increases in salaries and benefits $597k relating to new positions and wage rate
increases.

o New Microsoft Azure licenses of $378k which had been included in the revised
forecast and other increases in software and program licenses of $698k including the
VIP payroll system, customer portal, helpdesk licenses, Microsoft, and executive
programs.
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o Consulting costs increased for the document management system, the enterprise data
warehouse, and the cyber security program by $323k. Increases were offset by
savings from other completed programs in the prior year of ($170k).

o Engineering and technology services were $0.3 million more than forecast mainly
due to higher salaries and benefits.

H) Regulatory Services were within forecast and have increased $0.4 million from the prior year
due to increases in salaries and benefits $411k relating to wage rate increases and new staff.

I) Customer services have decreased $0.3 million from the prior year due to:

o Decreases in salaries and benefits ($30k) relating to vacant positions and a decrease
in the bad debt expense ($360k) due to improved collection activities.

o The decreases are offset by an increase in software costs of $97k.

o Customer services are $0.2 million less than forecast due to a lower bad debt expense
relating to improved collections. Budget was forecasted to decrease by $0.8 million.
This is attributed to deferring implementation of the monthly customer billing project
resulting in savings of approximately $0.7 million as well as cost savings of $0.1
million relating to salaries due to vacant positions. The decrease has been offset by
an increase in subscription costs, which were forecasted to increase $0.1 million.

I) Corporate services and administration services have increased $1.4 million from the prior
year due to:

o Increases in salaries and benefits $1.1m relating to new positions, wage rate
increases, salary adjustments for non-union compensation, and allocations between
services.

o Other increases include an increase in insurance policy premiums $200k and an
increase in merchant fees $242k.

o Corporate services and administration services are $548k higher than forecast due in
part to the merchant discount fees being $250k more than forecast and lesser
consulting. New program at HRM allows for online payment via credit card and it
was not known that the majority of payments would be made online. Administration
services were forecast to decrease $0.2 million from budget due to awards banquet
cancellation, fewer arbitrations, and low number of investigations, as well as a
decrease in consulting costs for rate and utility consulting.

K) Pension services have increased $2.1 million from the prior year as a result of higher accrued
pension expense based on actuarial valuation.

L) Depreciation and amortization have increased $1.0 million as a result of additions to utility
plant in service and intangibles. Depreciation and amortization are budgeted and forecast for
NSUARB reporting purposes, not IFRS, therefore a comparison between budget and forecast
to actual under IFRS is not realistic as the two reporting frameworks account for depreciation
differently. For NSUARB reporting purposes, actuals were within forecast.
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Table 6: Operating Expenditures by Nature:

Operating Expenditures by Nature
Budget Forecast Actual Actual
2021/22 2020/21 2021/22 2020721 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 '000 $ Change % Change $ Remaining % Remaining $ Change % Change
Salaries and benefits A$ 42831 $ 42401 $§ 43817 $ 42,007 $ 431% $ 1,416 3.34% $ (430) (1.00%)
Pension B 8,837 8,837 9,229 7,086 30.24% 392 4.44% - 0.00%
Training [ 1,126 861 432 325 32.92% (429)  (49.87%) (265)  (23.53%)
Contract senices D 15,399 14,319 13,938 13,182 5.73% (381) (2.66%) (1,080) (7.01%)
Electricity 7,156 7,134 7,160 6,868 4.26% 26 0.37% (22) (0.31%)
Operating supplies E 13,970 13,567 13,081 10,672 22.57% (486) (3.58%) (403) (2.88%)
Professional senices 5,318 5,676 5,953 5,650 5.36% 277 4.88% 358 6.73%
Chemicals F 6,793 6,623 7,046 5,973 17.97% 423 6.39% (170) (2.50%)
Depreciation on assets allocated 1,913 1,369 1,320 1,603 (17.65%) (49) (3.58%) (544) (28.44%)
Depreciation and amortization 48,737 47,775 49,572 48,607 1.99% 1,797 3.76% (962) (1.97%)
$ 152,080 $ 148,562 $ 151,548 $ 141,972 $ 6.74% 2,986 2.01% (3,518) (2.31%)

Notes related to Table 6:

Operating expenditures of $151.5 million are $9.6 million higher than the prior year.

Compared to the prior year and forecast, expenditure types with the largest changes in costs are:

A)

B)
0

D)

E)

F)

Salaries and benefits increase of $1.8 million is due to wage rate increases and new positions,
offset by several retirements. The actual increase is $1.4 million more than forecast.

Pension expense was discussed previously.

Training was $0.1 million more than the prior year due to an increase in offerings post
COVID-19. There were still delays and postponements resulting in the actuals being $0.4
million less than forecast.

Contract services increase of $0.8 million from prior year is due to an increase in traffic
control services and hired equipment relating to an increase in activity post COVID-19 along
with an increase in biosolids treatment due to higher volume being sent for processing at
third-party facility. Compared to forecast, actuals were $0.4 million lower due to factors
discussed previously.

Operating supplies increase of $2.4 million is due mainly to engineering and technology
services cost increases relating to software licenses, network costs, and equipment purchases.
Compared to forecast, actuals were $0.5 million lower mainly due to lesser computer supplies
purchases.

Chemicals increase of $1.1 million is due mainly to price increases and greater usage of
certain chemicals. Actuals were $0.4 million more than forecast due to increased usage.
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Table 7: Financial and other revenues:
Financial and other revenues
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 ‘000 $ Change % Change $ Remaining % Remaining $ Change % Change
Interest $ 173 § 163 § 178 § 215§ (37) (17.21%) $ 15 9.20% $ (10) (6.13%)
Amortization of deferred
contributed capital A 17,864 17,864 18,592 18,810 (218) (1.16%) 728 4.08% 0 0.00%
Other B 549 620 837 2,229 (1,392) (62.45%) 217 35.00% 71 12.93%
Total financial and other revenue $ 18586 $ 18,647 $ 19,607 $ 21,254 § (1,647) (7.75%) $ 960 5.15% $ 61 0.33%

Notes related to Table 7:

A) Amortization of deferred contributed capital is $0.7 million higher than forecast as
donated assets were more than expected resulting in higher amortization.

B) Other revenues include various un-regulated activities such as tower lease revenues,
energy generation revenues, consulting activities, contracted service revenues, and
gains on sale of assets. The increase in the forecast is mainly related to a new source
of revenue for the sale of wood. The decrease over the prior year of $1.3 million is
related to a large gain on the sale of property in the prior year.

Table 8: Financial and other expenditures:

Financial and other expenditures
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 '000 $ Change % Change _$ Remaining % Remaining _$ Change % Change

Interest on long term debt B$ 7,603 § 6,822 § 6,859 $ 7,118 § (259) (3.64%) $ 37 0.54% $ (781) (11.45%),
Amortization of debt discount 258 229 228 209 19 9.09% ™) (0.44%) (29) (11.24%)
Dividend/grant in lieu of taxes c 6,837 6,626 6,466 5,951 515 8.65% (160) (2.41%) (211) (3.09%)
Other 46 160 129 70 59 84.29% (31) (19.38%) 114 247.83%
Total financial and other expenditures A$ 14,744 $ 13,837 $ 13,682 $ 13,348 $ 334 2.50% $ (155) (1.12%) $ (907) (6.15%)

Notes related to Table 8:

A) Financial and other expenditures have increased $0.3 million over the prior year
mainly due to an increase in the dividend/grant in lieu of taxes due to additions to
utility plant in service and a dividend of 0.25% on wastewater and stormwater rate
based assets, effective October 1, 2020 offset by a decrease in long term debt interest.

B) Long term debt appropriation expenditures (interest and amortization) were forecast
to decrease $0.8 million due to the budgeted debt issuance for this fiscal year being
higher than actual debt acquired.

C) Dividend/grant in lieu of taxes were $0.2 million less than forecast due to lower
capital additions as at March 31, 2021 which drives the basis for the dividend.
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Results under NSUARB Handbook as compared to International Financial Reporting
Standards (IFRS)

As a rate regulated utility, the Accounting Standards Board (AcSB) requires Halifax Water, to report
financial results using IFRS. The NSUARB requires Halifax Water to report in accordance with the
NSUARB Handbook. Table 9 below reconciles the results between IFRS and the NSUARB Handbook:

Table 9: Reconciliation IFRS to NSUARB:

Reconcile IFRS to NSUARB

2021/22 2020/21

Notes '000 '000
IFRS comprehensive earnings (loss) $ 45,594 $ (919)
Add non-cash pension expense A 9,229 7,086
Subtract debt principal payments B (21,477) (20,379)
Add depreciation expense on contributed assets C 18,592 18,810
Subtract amortization of contributed capital Cc (18,592) (18,810)
Add various depreciation adjustments D 1,179 412
Add (subtract) OCI loss (gain) (40,907) 3,229

NSUARB Loss $ (6382 $ (10,571)

Notes related to Table 9:
Operating revenues are the same under both IFRS and the NSUARB Handbook.

The main differences relate to reporting requirements surrounding the recognition of various expenditures
as follows:

A) Non-cash pension expense represents the accrual of unpaid contributions to the
pension plan and is not considered an expense for NSUARB Handbook reporting
purposes.

B) The principal payments on long term debt are recognized as an expense for
NSUARB Handbook reporting purposes but are not an expense under IFRS.

C) Depreciation expense on contributed assets is not an expense for NSUARB
Handbook purposes, however, it is offset by the removal of the amortization of
contributed capital. IFRS requires contributed capital to be treated as a long term
liability and amortized, resulting in higher long term liabilities and lower equity on
the statement of financial position.

D) The various depreciation adjustments include the add back of gains on the disposal
of utility plant in service and IFRS requires componentization of assets and shorter
useful lives resulting in higher depreciation than under NSUARB Handbook
reporting.

Schedule C (pages 25 to 27) of the audited statements presents the Statement of Earnings under the
NSUARB Handbook and contain the adjustments referenced above.
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Table 10: Operating Results by Service:
Operating Results by Service
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
'000 '000 '000 '000 $ Change % Change  $ Remaining % Remaining $ Change % Change
Water $ (5,221) $ (2,598) $ (3,428) $ 493 $ (3,921) (795.33%) $ (830) 31.95% $ 2,623 (50.24%)
Wastewater (1,517) 1,490 389 (7,110) 7,499 (105.47%) (1,101) (73.89%) 3,007 (198.22%)
Stormwater (4,912) (3,579) (3,343) (3,954) 611 (15.45%) 236 (6.59%) 1,333 (27.14%)
Loss $ (11,650) $ (4,687) $ (6,382) $ (10,571) $ 4,189 (39.63%) (1,695) 36.16% $ 6,963 (59.77%)
The results in Table 10 are explained in more detail in Tables 11 to 13.
Table 11: Operating Results by Service — Water:
Operating Results by Service - Water
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 '000 $ Change % Change $ Remaining % Remaining $ Change % Change

Operating revenues AS 58,213 § 58,556 $ 58,012 § 56,645 $ 1,367 241% $ (544) (0.93%) $ 343 0.59%
Operating expenditures B 48,638 47,835 48,361 43,876 4,485 10.22% 526 1.10% (803) (1.65%)
Earnings from operations 9,575 10,721 9,651 12,769 (3,118) (24.42%) (1,070) (9.98%) 1,146 11.97%
Financial and other revenues 495 578 590 699 (109) (15.59%) 12 2.08% 83 16.77%
Financial and other expenditures C 15,291 13,897 13,669 12,975 694 5.35% (228) (1.64%) (1,394) (9.12%)
Earnings (loss) for the year $  (5221) $ (2598 S (3.428) $ 493 $  (3,921)  (795.33%) $ (830) 31.95% $ 2,623 (50.24%)

Water services loss has decreased from the prior year earnings by $3.9 million due to the following factors:
A) Operating revenues increase of $1.4 million is attributable to the following:
i. Increase in base charges and consumption by new and existing customers.
ii. Increase in fire protection revenues of $0.6 million as a result of a rate
increase effective October 1, 2020.
iii. Increase in late payment fees of $0.1 million as prior year fees were waived
for part of the year as a result of COVID-19 relief measures.
iv. Increase in miscellaneous revenues of $0.1 million mainly due to new meter
reading fee allocated between water and wastewater services.
B) Increase in operating expenditures of $4.5 million as discussed previously including
increases in salaries and benefits and depreciation.
C) Increase in financial and other expenditures of $0.7 million due to higher debt
servicing costs and the dividend/grant in lieu of taxes.

Water services loss is $0.8 million more than forecast due to the following factors:

A) Operating revenues are $0.5 million less due to fewer new customers and base
charge revenue being lower than forecast. They were within $0.2 million of budget.

B) Operating expenditures are $0.5 million more due to allocations between
administration services and engineering and technology services which saw
increases over their forecast due to factors discussed previously.

C) Financial and other expenditures are $0.2 million less due to the dividend/grant in
lieu of taxes.
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Table 12: Operating Results by Service — Wastewater:
Operating Results by Service - Wastewater
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 ‘000 $ Change % Change $ Remaining % Remaining _$ Change % Change
Operating revenues A$ 82167 $ 82682 $ 82065 $ 70,822 $ 11,243 15.88% $ (617) (0.75%) $ 515 0.63%
Operating expenditures B 64,837 62,744 63,317 59,987 3,330 5.55% 573 0.91% (2,093) (3.23%)
Earnings (loss) from operations 17,330 19,938 18,748 10,835 7,913 73.03% (1,190) (5.97%) 2,608 15.05%
Financial and other revenues 196 187 187 231 (44) (19.05%) 0.00% 9) (4.59%)
Financial and other expenditures [ 19,043 18,635 18,546 18,176 370 2.04% (89) (0.48%) (408) (2.14%)
Earnings (loss) for the year $ (1,517) $ 1,490 $ 389 § (7,110) $ 7,499 (105.47%) $ (1,101) (73.89%) $ 3,007 (198.22%)

Wastewater services earnings of $0.4 million have increased from the prior year loss by $7.5 million due

to the following factors:

A) Operating revenues increase of $11.2 million is attributable to the following:
i.  Increase in the wastewater discharge rate from $1.753 to $2.073 effective

April 1, 2021.

ii.  Increase in late payment fees of $91k as prior year fees were waived for part

of the year as a result of COVID-19 relief measures.

iii.  Increase in miscellaneous revenues of $70k mainly due to new meter reading

fee allocated between water and wastewater services.

B) Increase in operating expenditures of $3.3 million as discussed previously including
increases in salaries and benefits increases and depreciation.

C) Increase in financial and other expenditures of $0.4 million due to the first full year
for the new dividend/grant in lieu of taxes on wastewater assets which became

effective October 1, 2020.

Wastewater services earnings is $1.1 million less than forecast due to the following factors:

A) Operating revenues are $0.6 million less due to fewer new customers and base
charge revenue being lower than forecast. They were within $0.1 million of budget.

B) Operating expenditures are $0.6 million more due to higher chemical costs (alum
and sodium hypochlorite) and allocation of resources between wastewater and
stormwater collections offset by allocations between administration services which
saw increases over their forecast due to factors discussed previously.

C) Financial and other expenditures are $0.1 million less due to lower debt servicing

costs.
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Table 13: Operating Results by Service — Stormwater:
Operating Results by Service - Stormwater
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 ‘000 $ Change % Change $ Remaining % Remaining _$ Change % Change
Operating revenues A$ 10,087 $ 10,549 §$ 10,425 § 9,102 § 1,323 14.54% $ (124) (1.18%) $ 462 4.58%
Operating expenditures B 11,904 11,282 10,843 10,513 330 3.14% (439) (3.89%) (622) (5.23%)
Loss from operations (1,817) (733) (418) (1,411) 993 (70.38%) 315 (42.97%) 1,084 (59.66%)
Financial and other revenues 31 18 19 33 (14) (42.42%) 1 5.56% (13) (41.94%)|
Financial and other expenditures [+ 3,126 2,864 2,944 2,576 368 14.29% 80 2.79% (262) (8.38%)
Loss for the year $ (4,912) $ (3,579) $ (3,343) $ (3,954) $ 611 (15.45%) $ 236 (6.59%) $ 1,333 (27.14%)

Stormwater services loss of $3.3 million is $0.6 million less than the prior year. The following factors
influenced the results:

A) Increase of $1.2 million in site generated revenue due to satellite imagery update
and an increase in late payment fees of $0.1 million as prior year fees were waived
for part of the year as a result of COVID-19 relief measures.

B) Increase in operating expenditures of $0.3 million including an increase in
depreciation offset by decreases in salaries and benefits as resources are allocated
between wastewater and stormwater collection.

C) Increase in financial and other expenditures of $0.4 million due to higher debt
servicing costs and the first full year for the new dividend/grant in licu of taxes on
stormwater assets which became effective October 1, 2020.

Stormwater services loss is $0.2 million less than forecast due to the following factors:
A) Operating revenues are $0.1 million less due to due to billing adjustments for appeals
and revisions to impervious areas.
B) Operating expenditures are $0.4 million less due to allocations between allocation
of resources between wastewater and stormwater collections.
C) Financial and other expenditures are $0.1 million more due to higher debt servicing
costs.

Table 14: Summary of Depreciation by Service

Summary of Depreciation
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes '000 '000 '000 '000 $ Change % Change $ Remaining % Remaining _$ Change % Change
Water depreciation AS 12,052 $ 11,634 § 11,489 $ 10,879 $ 610 561% §$ (145) (1.25%) $ (418) (3.47%)
Wastewater depreciation B 16,775 15,909 15,882 15,019 863 5.75% ©27) (0.17%) (866) (5.16%)
Stormwater depreciation c 2,046 2,368 2,403 2,198 205 9.33% 35 1.48% 322 15.74%
$ 30,873 § 29911 $§ 29774 $ 28,096 $ 1,678 5.97% (137) (0.46%) (962) (3.12%)

Notes related to Table 14:

A) Water depreciation of $11.5 million has increased $0.6 million from the prior year as a result of
$16.6 million of utility plant in service additions during the year.

B) Wastewater depreciation of $15.9 million has increased $0.9 million from the prior year as a result
of $22.5 million of utility plant in service additions during the year.

C) Stormwater depreciation of $2.4 million has increased $0.2 million from the prior year as a result
of $9.8 million of utility plant in service additions during the year.
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Table 15: Debt Servicing by Service:
Debt Servicing by Service
2021/22 2020/21
Notes '000 '000 $ Change % Change
Water Senvices
Interest on long term debt $ 2113 $ 2,028 $ 85 4.2%
Repayment on long term debt 5,808 5,331 477 8.9%
Amortization of debt discount 81 74 7 9.5%
Total debt servicing cost - water services AS 8,002 $ 7,433 $ 569 7.7%
Wastewater Senices
Interest on long term debt $ 4,019 §$ 4,405 $ (386) (8.8%)
Repayment on long term debt 13,610 13,242 368 2.8%
Amortization of debt discount 125 117 8 6.8%
Total debt servicing cost - wastewater services B$ 17,754 $ 17,764 $ (10) (0.1%)
Stormwater Senvices
Interest on long term debt $ 727§ 685 $ 42 6.1%
Repayment on long term debt 2,059 1,806 253 14.0%
Amortization of debt discount 22 18 4 22.2%
Total debt servicing cost - stormwater services CcC$ 2,808 $ 2,509 $ 299 11.9%

Notes related to Table 15:

A) Water debt servicing costs of $8.0 million have increased $0.6 million from the prior year as
a result of $22.0 million in new debt.

B) Wastewater debt servicing costs of $17.6 million have increased $0.1 million from the prior
year as a result of $13.4 million in new debt.

C) Stormwater debt servicing costs of $2.8 million have increased $0.3 million from the prior
year as a result of $9.6 million in new debt.

Table 16: Operating Results by Activity:

Operating Results by Activity
Budget Forecast Actual Actual
2021/22 2021/22 2021/22 2020/21 From Prior Year Actual to Forecast Budget to Forecast
Notes ‘000 ‘000 '000 '000 $ Change % Change  $ Remaining % Remaining _$ Change % Change
Regulated activities AS$ (121750 $ (5124) $  (6,889) $  (11,397) $ 4,508 (39.55%) $  (1,765) 34.45% $ 7,051 (57.91%)
Unregulated activities B 525 437 507 826 (319) (38.62%) 70 16.02% (88) (16.76%)
Loss $ (11,6500 $  (4,687) $ (6,382 $  (10,571) $ 4,189 (39.63%) $  (1,695) 36.16% $ 6,963 (59.77%)

Notes related to Table 16:

A) Regulated activities loss has decreased from the prior year loss by $4.5 million due to the
factors as previously explained.

B) Unregulated activities earnings of $0.5 million have decreased $0.3 million from the prior
year due to an increase in operating costs for wastewater treatment and allocation of
administrative costs.
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Table 17: Corporate Balance Scorecard - Responsible Financial Management:

Corporate Balance Scorecard - Responsible Financial Management

Budget Actual Actual From Budget to
2021/22 2021/22 2020/21 Prior Year Actual
Notes '000 '000 '000 % Change % Change
Expense to Revenue Ratio A 81.99% 81.19% 83.45% (2.26%) (0.80%)
*(budget expenses reduced by $1.6 million)
Annual Cost per Connection - Water B $ 543.00 $ 540.00 $ 509.07 6.08% (0.55%)
*(target reduced by 3%)
Annual Cost per Connection - Wastewater cs$ 758.00 $ 741.00 $ 727.43 1.87% (2.24%)

*(target reduced by 3%)

1 - Targets calculated based on the 2021/22 Operating Budget.
2 - Operating expenses reduced by $1,600,000 to incorporate stretch goals for cost containment incentives.

3 - Targets reported above exclude pension plan accrual amounts.
4 - Connection costs are based on the budgeted customer base for March 31, 2021, with an estimated increase for the 2021/22 fiscal year.

5 - Forecast results to March 31, 2022.
6 - Customer connections as at March 31, 2022

Notes related to Table 17:

Halifax Water measures and reports annually specific indicators related to the performance of the
utility. Three of the indicators are related to the financial results of the utility, these are the expense
to revenue ratio, annual cost per connection for water services, and annual cost per connection for
wastewater services. The expense to revenue ratio is one of several gateway indicators which is
required to be met in order to qualify for the organizational award.
A) The budgeted expense to revenue ratio for the year was 81.99%. The actual as of
March 31, 2022 is higher than budget.
B) The budgeted annual cost per connection for water services for the year was
$543.00. The actual as of March 31, 2022 is less than budget.
C) The budgeted annual cost per connection for wastewater services for the year was
$758.00. The actual as of March 31, 2022 is less than budget.

Attachments

Attachment 1: Financial statements for the fiscal year ended March 31, 2022.
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Halifax Regional Water Commission
Statement of financial position

March 31 (in thousands) 2022 2021
Assets
Current
Cash and cash equivalents $ 65,586 48,228
Receivables (Note 8)
Customer charges and contractual 15,900 17,155
Unbilled service revenues 18,838 18,246
Halifax Regional Municipality 851 2,711
Inventory 2,042 2,003
Prepaids 2,408 1,570
105,625 89,913
Intangible assets (Note 10) 20,805 20,588
Capital work in progress 51,013 30,908
Utility plant in service (Note 11) 1,277,360 1,280,283
Total assets 1,454,803 1,421,692
Regulatory deferral account (Note 5) 2,428 2,620
Total assets and regulatory deferral account $ 1457231 1,424,312
Liabilities
Current
Payables and accruals
Trade $ 23,255 12,644
Non-trade 5,060 6,192
Interest on long term debt 2,038 2,065
Contractor and customer deposits 2,705 2,115
Current portion of deferred contributed capital (Note 12) 14,614 14,580
Current portion of long term debt (Note 13) 46,272 20,559
Unearned revenue 80 105
94,024 58,260
Deferred contributed capital (Note 12) 893,975 884,372
Long term debt (Note 13) 177,910 204,106
Employee benefit obligations (Note 4) 41,950 73,796
Total liabilities 1,207,859 1,220,534
Equity
Accumulated other comprehensive income (loss) 11,225 (29,682)
Accumulated surplus 238,147 233,460
Total equity 249,372 203,778
Total liabilities and equity $ 1457231 1,424.312
Contingent liabilities (Note 3)
Commitments (Note 6)
Approved by the Halifax Regional Water Commission Board
Chair Vice Chair

See accompanying notes to the financial statements.




Halifax Regional Water Commission
Statement of earnings and comprehensive earnings

Year ended March 31 (in thousands) 2022 2021
Operating revenues
Water 48,189 % 47,631
Wastewater 80,646 69,605
Stormwater 10,129 8,962
Public fire protection 7,628 7,336
Private fire protection 1,270 1,001
Other operating revenue 2,640 2,034
150,502 136,569
Operating expenditures (Note 14)
Water supply and treatment 10,760 9,987
Water transmission and distribution 11,316 10,960
Wastewater collection 12,988 12,710
Stormwater collection 4,566 4,700
Wastewater treatment 21,774 20,623
Engineering and technology services 13,719 11,171
Regulatory services 4,392 3,981
Customer services 4,811 5,081
Corporate services 3,062 -
Administration services 5,359 7,067
Pension services 9,229 7,086
Depreciation and amortization 49,572 48,607
151,548 141,973
Loss from operations before financial and other
revenues and expenditures (1,046) (5,404)
Financial and other revenues
Interest 178 215
Amortization of deferred contributed capital 18,592 18,810
Other 837 2,229
19,607 21,254
Financial and other expenditures
Interest on long term debt 6,859 7,118
Amortization of debt issue costs 228 209
Dividend/grant in lieu of taxes (Note 6) 6,466 5,951
Other 129 70
13,682 13,348
Earnings for the year before regulatory deferral account
depreciation 4,879 2,502
Regulatory deferral account depreciation (192) (192)
Earnings for the year 4,687 2,310
Other comprehensive earnings (loss)
Items that will not be reclassified subsequently to earnings:
Re-measurement on defined benefit plans 40,907 (3,229)
Total comprehensive earnings (loss) for the year 45594 $ (919)

See accompanying notes to the financial statements.



Halifax Regional Water Commission
Statement of changes in equity

Year ended March 31 (in thousands)

Balance, April 1, 2020

Earnings for the year

Other comprehensive loss

Comprehensive earnings (loss) for the year
Balance, March 31, 2021

Earnings for the year

Other comprehensive earnings
Comprehensive earnings for the year

Balance, March 31, 2022

Accumulated

other
comprehensive Accumulated
income (loss) surplus Total
$ (26,453) $ 231,150 $ 204,697
- 2,310 2,310
(3,229) - (3,229)
(3,229) 2,310 (919)
$ (29,682) $ 233,460 $ 203,778
- 4,687 4,687
40,907 - 40,907
40,907 4,687 45,594
$ 11,225 $ 238,147 $ 249,372

See accompanying notes to the financial statements.



Halifax Regional Water Commission
Statement of cash flows

Year ended March 31 (in thousands) 2022 2021
Increase (decrease) in cash and cash equivalents
Operating
Comprehensive earnings (loss) for the year $ 45594 % (919)
Depreciation and amortization 32,492 31,592
Employee benefit obligation (31,846) 10,431
Gain on disposal of utility plant in service (219) (1,481)
46,021 39,623
Change in non-cash operating working capital items
Receivables, customer charges and contractual 1,255 1,250
Receivables, unbilled service revenues (592) (879)
Receivable from Halifax Regional Municipality 1,860 957
Inventory (39) (267)
Prepaids (838) (568)
Payables and accruals, trade 10,611 (9,303)
Payables and accruals, non-trade (1,132) 808
Payables and accruals, accrued interest on long term debt 27) (74)
Contractor and customer deposits 590 493
Unearned revenue (25) (473)
11,663 (8,056)
57,684 31,567
Financing
Proceeds from issuance of long term debt 20,000 26,700
Contributed capital and interest 20,958 16,226
Amortization of debt issue costs 75 3
Principal repayment on Halifax Regional Municipality long term debt (6,500) (6,500)
Principal repayments on long term debt (14,058) (14,684)
20,475 21,745
Investing
Proceeds from sale of utility plant in service 940 1,576
Purchase of capital work in progress (34,203) (23,031)
Purchase of utility plant in service and intangible assets (27,538) (33,582)
(60,801) (55,037)
Net increase (decrease) in cash and cash equivalents 17,358 (1,725)
Cash and cash equivalents, beginning of year 48,228 49,953
Cash and cash equivalents, end of year $ 65586 $ 48,228

See accompanying notes to the financial statements.



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

1. Nature of operations

The Halifax Regional Water Commission (Halifax Water) is a public utility owned and controlled by the Halifax Regional
Municipality (HRM). Halifax Water is responsible for the supply of municipal Water, Wastewater and Stormwater Services to
the residents of HRM. Halifax Water’s principal place of business is 450 Cowie Hill Road, Halifax, Nova Scotia. Halifax Water
is exempt from income tax.

2. Summary of significant accounting policies
(&) Statement of compliance

The financial statements have been prepared in accordance with International Financial Reporting Standards (IFRS) issued by
the International Accounting Standards Board (IASB). The principal accounting policies applied in the preparation of these
financial statements are set out below. These policies have been consistently applied to all years presented, unless otherwise
stated.

The financial statements were authorized for issue by the Board of Commissioners on June 23, 2022.
(b) Basis of measurement

Halifax Water’s financial statements are prepared on the historical cost basis, except for certain financial instruments measured
at fair value. The financial statements are presented in Canadian dollars and all values are rounded to the nearest thousand.
The financial statements are presented in accordance with International Accounting Standards (IAS) 1: Presentation of Financial
Statements.

(c) Regulation

In matters of administrative policy relating to customers, rates and other charges, capital expenditures, depreciation rates and
accounting matters, Halifax Water is subject to the jurisdiction of the Nova Scotia Utility and Review Board (NSUARB). Rates
and other charges charged to and collected from customers are designed to recover the cost of providing the regulated services.
Halifax Water is required to prepare submissions in accordance with the Water Utility Accounting and Reporting Handbook (the
NSUARB Handbook) issued by the NSUARB. There are differences in the accounting treatment of certain transactions from
IFRS including the accounting of principal debt payments, employee future benefits, depreciation and amortization, gains and
losses on the disposal of utility plant in service, and accumulated surplus.

Regulatory assets represent costs incurred that have been deferred as approved by the NSUARB and will be recovered through
future rates collected from customers. These assets are described as the “regulatory deferral account” and are disclosed in
Note 5.

(d)  Utility plant in service

Utility plant in service (Note 11) is recorded at cost, being the purchase price and directly attributable cost of acquisition or
construction. Losses or gains related to assets retired, demolished or sold are charged or credited to the statement of earnings.

(e) Leased assets
Halifax Water makes use of lease arrangements for office space and equipment, and assesses whether a contract is, or contains
a lease at the inception of the contract. A lease conveys the right to direct the use and obtain substantially all of the economic

benefits of an identified asset for a period of time in exchange for consideration.

At lease commencement date, Halifax Water assess whether the recognition of a right-of-use asset and lease liability would
have a material impact on the financial statements.



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

2. Summary of significant accounting policies (continued)
(e) Leased assets (continued)

A right-of-use asset is initially measured at cost, which is comprised of the initial measurement of the lease liability, any initial
direct costs incurred, an estimate of any costs to dismantle and remove the asset at the end of the lease, and any lease
payments made in advance of the lease commencement date (net of any incentives received). A right-of-use asset is
subsequently measured at cost less any accumulated depreciation or impairment losses and adjusted for certain re-
measurements of the lease liability. A lease liability is initially measured at the present value of the lease payments that are not
paid at the commencement date, discounted using the interest rate implicit in the lease or, if that rate cannot be readily
determined, Halifax Water’s incremental borrowing rate.

Halifax Water has elected to apply the practical expedients available under IFRS 16 for short-term leases and leases for which
the underlying asset is of low value. Short-term leases and low value leases are expensed in the period incurred.

Halifax Water maintains very few lease arrangements and management will assess future leases as they arise to determine
whether the impact of the recognition of a right-of-use asset and lease liability on the statements of financial position, where
Halifax Water is acting as a lessee, is material to the financial statements. All existing leases have been assessed and
recognition in the financial statements has been deemed immaterial.

()] Deferred contributed capital

Contributions towards capital projects are treated as deferred contributed capital on the statement of financial position and
amortized over the estimated useful lives of the assets (Note 12). Deferred contributed capital is initially measured at cost,
being the value of contributions received by Halifax Water for the acquisition of utility plant in service. Contributions for capital
expenditures are amortized over the estimated useful lives of the assets and show as a reduction in the amortization of utility
plant in service.

(g) Cash and cash equivalents

Cash and cash equivalents consist of cash on hand and cash balances managed by HRM that are held within financial
institutions.

(h) Depreciation of utility plant in service
Depreciation is calculated using the straight-line method over the estimated useful lives of the assets.
The estimated useful lives for the major classifications of utility plant in service are as follows:

Office equipment and furniture and

transportation equipment
Supervisory control and data acquisition
(SCADA) equipment
Meters
Pumping equipment
Tools and work equipment
Culverts
Purification and treatment equipment
Services and laterals
Hydrants
Structures and improvements
Water, Wastewater and Stormwater mains

3to 10 years

5to 25 years
20 to 25 years
5to 30 years
5to 30 years
25 to 50 years
20 to 50 years
50 to 60 years
50 to 80 years
50 to 100 years
50 to 100 years



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

2. Summary of significant accounting policies (continued)
(h) Depreciation of utility plant in service (continued)

Depreciation commences in the year an asset is placed into service and ready for its intended use. In the year of acquisition,
depreciation is calculated at 50% of the above rates unless a project is significant, in which case depreciation is prorated for the
number of months the asset was in use. Halifax Water does not maintain a depreciation fund per regulatory reporting
requirements. Halifax Water has received NSUARB approval for exemption from establishing a depreciation fund as long as
net depreciable additions to utility plant in service exceed the depreciation expense included within the rates.

0] Inventory

Inventory is comprised of direct materials and supplies. Inventory is valued at the lower of cost and net realizable value with
cost being determined on the weighted average cost method.

()] Revenues and expenditures

Halifax Water recognizes revenue in a manner that depicts the transfer of goods or services to customers at an amount that
reflects the consideration Halifax Water is entitled to in exchange for those goods or services rendered.

All revenues and expenditures are recorded on an accrual basis. Revenues relating to supplying Water, Wastewater and
Stormwater Services are recorded based on cyclical billings and include an accrual for estimated amounts not yet billed. Fire
protection revenue is recorded based on approved rates. Other revenues are recorded at the time services are performed, the
amount can be measured reliably, and collection is reasonably assured.

(k) Longterm debt
Debt issue costs are deferred and amortized over the term of the debt to which they relate.
() Use of estimates and critical accounting judgments

In preparing Halifax Water’s financial statements, management is required to make estimates and assumptions that affect the
reported amounts of assets and liabilities, the disclosure of contingent assets and liabilities at the date of the financial statements
and reported amounts of revenue and expenditures during the period. Significant estimates and assumptions include the
following:

e Atyear end, unbilled service revenues from Water, Wastewater and Stormwater Services have been earned, but not yet
billed due to the timing of the billing cycles. Management estimates the unbilled service revenues accrual based on historic
billing trends.

e Management assumptions are used in the actuarial determination of employee benefit obligations, such as standard rates
of inflation, mortality, discount rates, and anticipation of future salary increases.

o Useful lives of utility plant in service are reviewed based on expected patterns of usage and historical information.

e Recognition and measurement of provisions and contingencies.

Actual results could differ from these estimates.
(m) Financial instruments

Recognition and derecognition

Financial assets and financial liabilities are recognized when Halifax Water becomes a party to the contractual provisions of the
financial instrument. Financial assets are derecognized when the contractual rights to the cash flows from the financial asset
expire, or when the financial asset and substantially all the risks and rewards are transferred. A financial liability is derecognized
when it is extinguished, discharged, cancelled or expired.



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

2. Summary of significant accounting policies (continued)

(m) Financial instruments (continued)

Classification and initial measurement of financial instruments

All financial instruments are initially measured at fair value and adjusted for transaction costs, where applicable. Financial
instruments are classified as: those measured at amortized cost, fair value through other comprehensive income (assets only),
or fair value through profit and loss (FVTPL).

Halifax Water has classified its financial instruments as follows:

Asset/Liability Classification

Cash and cash equivalents Amortized cost
Receivables Amortized cost
Payables and accruals Amortized cost
Long term debt Amortized cost
Contractor and customer deposits Amortized cost

The classification is determined by both the Halifax Water business model for managing the financial instrument and the
contractual cash flow characteristics of the financial instrument.

Subsequent measurement of financial assets
Financial assets are measured at amortized cost if the assets meet the following conditions, and are not designated as FVTPL:

e they are held within a business model whose objective is to hold the financial assets and collect its contractual cash
flows; and

¢ the contractual terms of the financial assets give rise to cash flows that are solely payments of principal and interest
on the principal amount outstanding.

After initial recognition, financial instruments are measured at amortized cost using the effective interest method. Discounting
is omitted where the effect of discounting is immaterial.

Impairment of financial assets
Impairment requirements use more forward-looking information to recognize expected credit losses, the expected credit loss
(ECL) model. Financial assets that are subject to the ECL model include cash and cash equivalents and receivables.

(n) Provisions

A provision is recognized in the statement of financial position when Halifax Water has a legal or constructive obligation as a
result of a past event, and it is probable that an outflow of economic benefits will be required to settle the obligation. If the effect
is material, provisions are determined by discounting the expected future cash flows at a rate that reflects current market
assessment of the time value of money and, where appropriate, the risks specific to the obligation.

(o) Impairments

At the end of each reporting period, Halifax Water reviews the carrying amounts of its tangible and intangible assets to determine
whether there is an indication of an impairment loss. If any such indication exists, the recoverable amount of the assets is
estimated in order to determine the extent of impairment loss, if any. The recoverable amount of any asset is the higher of its
fair value less costs to sell and its value in use. Where it is not possible to estimate the recoverable amount of an individual
asset, the impairment test is carried out on the asset’s cash-generating unit (CGU), which is the lowest group of assets to which
the asset belongs for which there are separately identifiable cash inflows that are largely independent of the cash inflows from
other assets. Halifax Water has three CGU’s (Water, Wastewater and Stormwater) for which impairment testing is performed.

10



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

2. Summary of significant accounting policies (continued)
(0) Impairments (continued)

If the recoverable amount of the asset is estimated to be less than its carrying amount, the carrying amount of the asset is
reduced to its recoverable amount. An impairment loss is recognized immediately in earnings. When an impairment loss is
subsequently reversed, the carrying amount of the assets is increased to the revised estimate of its recoverable amount, but so
that the increased carrying amount does not exceed the carrying amount that would have been determined had no impairment
loss been recognized for the asset in prior years.

(p) Intangible assets

Intangible assets include land rights, water removal rights, studies, and capital master plans. These are recorded at cost less
accumulated amortization. Land rights include payment for easements and right of use over land and have an indefinite useful
life. Intangibles with finite useful lives are amortized annually over the estimated useful lives. The expected useful lives are as
follows:

Intangible assets 10 to 30 years
(qQ) Employee benefit obligations
Halifax Water accrues annually, the estimated liabilities for pension and other employee benefits.

Pension benefits
Halifax Water provides employment, post-retirement and pre-retirement benefits through defined benefit plans and supplemental
retirement plans.

The cost of pension benefits for the supplemental retirement plans are expensed at the time active employees are compensated.

The defined benefit plan sponsored by Halifax Water determines the amount of pension benefits employees will receive on
retirement by reference to length of service and salary levels. Obligations associated with the defined benefit plan reside with
Halifax Water, even if plan assets for funding the plan are set aside.

The liability recognized in the statement of financial position for the defined benefit plan sponsored by Halifax Water is the present
value of the defined benefit obligation at the end of the reporting date less the fair value of plan assets.

Management estimates the defined benefit obligation annually with assistance from an independent actuary using the projected
unit credit method. The defined benefit obligation uses estimates for inflation, medical cost trends, mortality, and anticipated
salary levels. The discount factor used to present value estimated future cash flows is determined with reference to high quality
corporate bonds that have terms to maturity approximating the terms of the related pension liability.

Gains and losses resulting from re-measurements of the net defined benefit liability are charged to other comprehensive income
in the period in which they arise. Service costs are recognized immediately into earnings.

Net interest cost related to pension obligations and returns on plan assets are included in salary and benefits on the statement
of earnings.

Halifax Water is responsible for funding the employer share of contributions to the HRM pension plan for certain employees that
transferred from HRM as of August 1, 2007. HRM administers this defined benefit pension plan and Halifax Water reimburses
HRM for the pension costs related to Halifax Water’s proportionate share of the employees covered under the plan. Due to the
nature of the plan, Halifax Water does not have sufficient information to account for the plan as a defined benefit pension plan;
therefore, the multi-employer defined benefit plan is accounted for in the same manner as the supplemental retirement plans.
An expense is recorded in the period when Halifax Water is obligated to make contributions for services rendered by the
employee.

11



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

2. Summary of significant accounting policies (continued)
(@) Employee benefit obligations (continued)

Short-term employee benefits

Short-term employee benefit obligations that are due to be settled wholly within twelve months after the end of the annual
reporting period in which the employees rendered the related service are measured on an undiscounted basis and are expensed
as the related service is provided.

() Regulatory deferral account

The regulatory deferral account is recognized and measured at historical cost less depreciation. Management continually
assesses the likelihood of recovery of regulatory assets. If recovery through future rates is no longer considered probable, the
amounts would be charged to the results of operations in the period that the assessment is made.

3. Contingent liabilities

As a condition of sale in 2004 of a property, Halifax Water indemnified the purchaser from claims or actions resulting from
migration of halocarbons. The environmental risk is assessed to be low and the likelihood of any related liability is not
determinable.

Halifax Water is currently reviewing environmental risk factors at other owned properties to determine whether there is an
obligation for reclamation. As of the date of issue of the financial statements the likelihood of any related liability is not
determinable.

Halifax Water has been named in lawsuits that are ongoing and a liability has been accrued for legal fees and the insurance
deductible.

There are other active claims against Halifax Water; however, the likelihood of actual liability is not determinable at this time. If
Halifax Water's defence of active claims is unsuccessful, the potential exposure would be $1,000 - $2,000.

4, Employee benefit obligations

Retirement benefit plan — employees transferred from HRM

For employees that transferred from HRM, Halifax Water records an expense for the employer share of the contributions to the
Halifax Regional Municipality Pension Plan (HRM Pension Plan) in the period when Halifax Water is obligated to make
contributions for services rendered by the employee. During 2022, Halifax Water funded $532 (2021 — $543) in contributions to
the HRM Pension Plan. The number of employees included in this plan is 53 (2021 — 55) and this number is reducing over time.
As former HRM employees retire, they are replaced with employees in the Halifax Regional Water Commission Employee
Pension Plan (the Plan).

Supplemental retirement plans sponsored by Halifax Water

For employees who participate in the supplemental retirement plans, the cost of pension benefits are expensed at the time active
employees are compensated. During 2022, Halifax Water funded $23 (2021 — $23) in contributions to these plans. The number
of employees included in these plans is 6 (2021 — 7).

Defined benefit plan sponsored by Halifax Water and other long term employment benefits

For all other employees, Halifax Water maintains a defined benefit pension plan and offers post-retirement health and insurance
benefits. The defined benefit pension plan provides pensions based upon length of service and best seven consecutive years’
earnings. The defined benefit pension plan is funded by employer and employee contributions with employees contributing
9.60% of pensionable employee earnings (10.34% to December 31, 2021), and Halifax Water matching employee contributions.
The defined benefit pension plan assets are managed by the HRM Pension Committee.

12



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

4, Employee benefit obligations (continued)

Employees, who retired prior to July 1, 1998, have extended health benefits coverage for life and drug coverage until age 65.
Employees, who retired after July 1, 1998 and before December 31, 2008, have coverage for drug, extended health, dental and
life insurance until age 65 on a 50/50 cost shared basis and a 100% basis for employees who retired after December 31, 2008.
Extended health coverage for these retirees and their spouses after the age of 65 is available on an optional basis at 100%
retiree cost and drug coverage is available through the provincially managed drug program.

Halifax Water has a non-funded pre-retirement benefit that is accrued annually, and is payable on retirement, termination or
death of the employee. For individuals who elected to defer receipt of their benefit until the time which they leave employment,
their individual benefit equates to approximately three days’ pay for each year of completed service. Completed service for
unionized employees was frozen as at June 7, 2019, and June 20, 2019 for non-union employees, for the purposes of
determining their pre-retirement benefit. Pre-retirement benefits accrue to a maximum of six months’ salary and can be taken
as a lump sum payment at the time of retirement in lieu of pre-retirement leave.

Information about Halifax Water’s plans, based on an actuarial extrapolation of the defined benefit pension plan, and an actuarial
valuation of the pre-retirement benefits and the post-retirement benefits as at March 31, 2022, is as follows:

Defined benefit pension plan Post-retirement benefits Pre-retirement benefits Total
2022 2021 2022 2021 2022 2021 2022 2021
Change in accrued benefit obligation

Balance, April 1 $ 227572 $ 195904 $ 395 % 460 $ 1,718 $ 1,536 $ 229,685 $197,900
Current service cost 13,648 11,036 - - 100 91 13,748 11,127
Interest cost 7,877 7,549 10 15 52 57 7,939 7,621
Benefit payments (5,433) (5,514) (53) (53) (92) (106) (5,578) (5,673)

Re-measurements — actuarial (gains)/

losses from changes in

financial/experience assumptions (35,037) 18,597 (42) (27) (141) 140 (35,220) 18,710
Balance, March 31 208,627 227,572 310 395 1,637 1,718 210,574 229,685

Change in fair value of plan assets
Balance, April 1 155,889 134,535 - - - - 155,889 134,535
Investment income 5,326 5,129 - 5,326 5,129
Administrative expenses (80) (69) - - - (80) (69)
Actual return on plan assets 5,869 15,362 - - - - 5,869 15,362
Benefit payments (5,433) (5,514) (53) (53) (92) (106) (5,433) (5,673)
Contributions: Employee 3,581 3,287 - - - - 3,581 3,287
Employer 3472 3,159 53 53 92 106 3472 3,318
Balance, March 31 168,624 155,889 - - - 168,624 155,889
Accrued benefit liability, March 31 $ 40,003 $ 71683 $ 310 $ 395 1637 $ 1718 $ 41950 $ 73,796
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Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

4. Employee benefit obligations (continued)
Included in the statement of earnings and comprehensive earnings is pension expense of $13,066 (2021 - $10,903).

The significant actuarial assumptions adopted in measuring Halifax Water’s accrued benefit obligations are as follows:

2022 2021 2022 2021 2022 2021

Defined Defined
benefit benefit Post- Post- Pre- Pre-
pension Pension  retirement retirement  retirement retirement
plan plan benefits benefits benefit benefit
Discount rate 4.00% 3.40% 3.70% 2.75% 3.90% 2.90%
Expected return on plan assets 4.00% 3.40% N/A N/A N/A N/A
Rate of compensation increase 3.75% 3.75% N/A N/A 3.75% 3.75%
Expenses for life benefits as a % of claims N/A N/A 9.36% 9.36% N/A N/A
Health benefit trending per year N/A N/A 6.18% 6.26% N/A N/A
Dental benefit trending per year N/A N/A 4.00% 4.00% N/A N/A

The measurement date used to determine the plan assets and the accrued benefit obligation was March 31, 2022. The most
recent actuarial valuation for the defined benefit pension plan was January 1, 2022, with the next going concern extrapolation
scheduled for January 1, 2023.

The estimated employer contributions expected to be paid to the pension plans for the next fiscal year are $3,831.
5. Regulatory deferral account

In 2011, the NSUARB granted Halifax Water approval to defer depreciation charges on certain assets transferred in 2010 from
HRM relating to the Halifax Harbour Solutions Project (HHSP). Depreciation of $2,078 was deferred in each of fiscal 2011 and
2012. As aresult, Halifax Water recognized a $4,156 regulatory deferral account. In absence of rate regulation, this regulatory
deferral account would have been expensed as depreciation in fiscal 2011 and 2012. In 2012, the NSUARB granted approval
of the depreciation of this deferral account over the remaining useful lives of the underlying assets, beginning in 2014. The
expense recognized in 2022 is $192 (2021 - $192).

2022 2021
Balance, April 1 $ 2,620 $ 2,812
Depreciation (192) (192)
Balance, March 31 $ 2428 $ 2,620

6. Commitments

An agreement with HRM for the dividend/grant in lieu of taxes (dividend) for fiscal years 2020/21 to 2022/23 was signed in the
prior fiscal year. Dividend payments are approved as part of revenue requirements by the NSUARB. For the Water System,
the dividend is equal to 1.56% of Halifax Water’s rate base assets allocated to the Water System at March 31 of the previous
fiscal year. For the Wastewater System and Stormwater System, the dividends are equal to 0.25% of Halifax Water's rate base
assets allocated to the Wastewater System at March 31 of the previous fiscal year, plus 0.25% of Halifax Water's rate base
assets allocated to the Stormwater System at March 31 of the previous fiscal year.

For 2021/22, the dividends have been capped at 1% more than the dividend amounts for 2020/21 that would have been payable
had the dividend amounts for 2020/21 been for a full year. The dividends paid in 2020/21 were prorated from the effective date
of the agreement of October 1, 2020. The dividends payable for 2022/23 will be capped at 1% more than the dividends payable
in the preceding fiscal year.
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Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

7. Capital management

Halifax Water's objective when managing capital is to ensure sufficient liquidity to support its financial obligations and execute
its operating and capital plans. Halifax Water monitors and adjusts its capital structure through additional borrowings of long
term debt which are used to finance capital projects.

Halifax Water considers its total capitalization to include all long term debt and total equity. The calculation is set out as follows:

2022 2021
Long term debt $ 224,182 % 224,665
Equity 249,372 203,778
Capital under management $ 473554 % 428,443

Halifax Water has obtained regulatory approval for all borrowings during the fiscal year. Halifax Water is not subject to financial
borrowing covenants other than as outlined in Note 9.

8. Financial instruments and risk management

Halifax Water applies a three-tier hierarchy framework for disclosing fair value of financial instruments, based on whether the
inputs into the various valuation techniques are observable or unobservable. Observable techniques reflect market data
obtained from independent sources, while unobservable inputs reflect management assumptions. Changes in valuation
techniques of financial instruments may result in transfers of assigned levels. The hierarchy of input is as follows:

Level | Quoted prices in active markets for identical assets or liabilities;
Level Il Inputs other than quoted prices included in Level | that are observable, either directly or indirectly; and
Level Il Inputs that are not based on observable market data.

The carrying values of current assets and current liabilities approximate their fair value due to the relatively short period to
maturity of these financial instruments. The fair value of fixed rate long-term debt is assumed to approximate its carrying value
given the limitations where Halifax Water can obtain long-term debt.

There were no transfers between classes of the fair value hierarchy during the year.
Halifax Water is exposed to risks as a result of holding financial instruments. Management considers and evaluates those risks

on an on-going basis to ensure that the risks are appropriately managed. These potential risks include credit risk, interest risk,
market risk and liquidity risk.
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Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

8. Financial instruments and risk management (continued)

Credit risk

Credit risk arises from the possibility that Halifax Water's customers may experience financial difficulty and be unable to fulfill
their obligations. Halifax Water's maximum exposure to credit risk corresponds to customer charges and contractual
receivables. However, Halifax Water's customers are numerous and diverse, which reduces the concentration of credit risk.

Halifax Water makes use of a simplified approach in accounting for receivables and records the loss allowance as lifetime ECL.
These are the expected shortfalls in contractual cash flows, considering the potential for default at any point during the life of
the financial instrument. In calculating, Halifax Water uses its historical experience, external indicators and forward-looking
information to calculate the ECL using a provision matrix. Halifax Water includes 75% of the balance of closed accounts in the
allowance and 1% of active accounts. Halifax Water assesses impairment of receivables on a collective basis. As receivables
possess shared credit risk characteristics, receivables have been grouped based on the days past due.

An analysis of Halifax Water’s receivables and continuity of Halifax Water’s provision for impairment losses on receivables is
as follows:

2022 2021

Receivables
Customer charges, contractual, and unbilled service revenues $ 37,969 $ 38,654
Less: allowance for doubtful accounts (3,231) (3,253)

$ 34738 $ 35,401

The credit quality of financial assets that are neither past due nor impaired are assessed with reference to historical information
and includes the following considerations; new customers, existing customers and payment pattern history.

Interest risk

Interest risk arises from the possibility that changes in interest rates will cause fluctuations in expenses and/or cash flows
associated with Halifax Water’s long term debt. Halifax Water’s long term debt has been acquired with a variety of fixed rates
and has staggered maturity dates which mitigates the interest rate risk.

Market risk

Market risk arises from the possibility that the value of an investment will fluctuate as a result of changes in market prices.
These changes could affect the market value of the investments in Halifax Water’s Plan and consequently the Plan’s surplus.
The risk is mitigated by the Plan diversifying the types of investments in its portfolio.

Liquidity risk
Liquidity risk arises from the possibility of Halifax Water not being able to meet its cash requirements in a timely and cost-

effective manner. Halifax Water manages this risk by closely monitoring the cash on hand in comparison to upcoming cash
commitments.

16



Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

9. Related party transactions
The immediate parent and ultimate controlling party of Halifax Water is HRM.

Halifax Water is obligated to make payments on debt, held in the name of HRM, associated with Wastewater and Stormwater
assets which were transferred to Halifax Water in 2007 and subsequent years.

Amounts receivable from HRM have normal credit terms.

Halifax Water had the following related party transactions with HRM:

2022 2021
Revenue for provision of Water, Wastewater and Stormwater Services $ 4987  $ 4,808
Public fire protection revenue 7,628 7,336
Dividend (6,466) (5,951)
Operating expenditures (1,537) (1,694)
Net revenue and expenditures $ 4612 % 4,499

The debt issued by Halifax Water was covered by a blanket guarantee from HRM subject to Halifax Water maintaining a debt
service ratio of less than 35%. The debt service ratio at March 31, 2022 is 18.98% (2021 — 20.29%).

Compensation of key management personnel
Members of the Board of Commissioners and Executive Management team are deemed to be key management personnel. It
is the Board of Commissioners and Executive Management team who have the responsibility for planning, directing and

controlling the activities of Halifax Water.

The following is compensation expense for key management personnel;

2022 2021
Regular compensation and benefits $ 1,370  $ 1,428
Post-employment benefits 132 163
Total compensation $ 1502 $ 1,591

17



Halifax Regional Water Commission
Notes to the financial statements

March 31, 2022 (in thousands)

10. Intangible assets 2022 2021
Cost
Balance, April 1 $ 29498 $ 25,933
Additions 2,469 3,565
Balance, March 31 31,967 29,498
Accumulated amortization
Balance, April 1 8,910 6,982
Amortization 2,252 1,928
Balance, March 31 11,162 8,910
Net book value, March 31 $ 20805 $ 20,588
11. Utility plant in service
Structures Treatment Distribution Tools
and and network and collection and work
Land improvements equipment network equipment Total
Cost
Balance, April 1, 2021 25989 $ 268236 $ 276330 $ 958,673 $ 33,492 $1,562,720
Additions - 4,731 6,523 32,137 3,047 46,438
Disposals (218) (332) (218) (162) (985) (1,915)
Balance, March 31, 2022 25,771 276,635 282.635 990,648 35,554 1,607,243
Accumulated depreciation
Balance, April 1, 2021 - % 72,724 % 86,766 $ 112,483 $ 10,464 $ 282,437
Depreciation - 9,111 15,536 18,222 5,771 48,640
Depreciation retired - (54) (149) (11) (980) (1,194)
Balance, March 31, 2022 - 81,781 102,153 130,694 15,255 329,883
Net book value, March 31, 2022 25771 $ 190854 $ 180482 $ 859954 $ 20,299 $1.277.360
Structures Treatment Distribution Tools
and and network and collection and work
Land improvements equipment network equipment Total
Cost
Balance, April 1, 2020 21603 $ 263,360 $ 271,047 $ 934692 $ 33,892 $1,524,594
Additions 4,386 4,925 5,477 23,981 8,881 47,650
Disposals - (49) (194) - (9,281) (9,524)
Balance, March 31, 2021 25,989 268,236 276,330 958,673 33,492 1,562,720
Accumulated depreciation
Balance, April 1, 2020 - % 62,646 $ 71,773  $ 94691 $ 14,474 $ 243584
Depreciation - 10,120 15,104 17,792 5,266 48,282
Depreciation retired - (42) (111) - (9,276) (9,429)
Balance, March 31, 2021 - 72,724 86,766 112,483 10,464 282,437
Net book value, March 31, 2021 25989 $ 195512 $ 189564 $ 846,190 $ 23,028 $1,280,283
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Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

12. Deferred contributed capital

Balance, April 1
Assets contributed during the year
Contributions and interest
Amortization

Balance, March 31

Less: current portion

2022 2021

$ 898,952 $ 894,130

7,271 7,406

20,958 16,226
(18,592) (18,810)

908,589 898,952
(14.614) (14,580)

$ 893,975 $ 884,372

Deferred contributed capital is comprised of contributions received by Halifax Water for the acquisition of utility plant in service.

Contributions for capital expenditures are amortized over the estimated useful lives of the assets.

13. Long-term debt

Payable to Municipal Finance Corporation (MFC)
Water
HHSP
Wastewater
Stormwater

Payable to Halifax Regional Municipality
Wastewater/Stormwater

Less: debt issue costs

Less: amount payable within one year

Interest rates

0.400% to 4.221%
2.015% to 2.561%
0.400% to 3.614%
0.400% to 3.614%

1.200% to 5.940%

2022 2021

$ 79,286 $ 74,648
5,200 5,850

96,915 97,670

24,132 21,423
205,533 199,591
19,500 26,000
225,033 225,591
(851) (926)

224,182 224,665
(46,272) (20,559)

$ 177910 $ 204,106

During the year Halifax Water acquired $20,000 in new debt with a ten year term and twenty year amortization period.

The debentures are repayable in fixed annual principal instalments plus interest payable semi-annually. Interest paid during the
year was $6,859 (2021 - $7,118). Principal instalments for the next five years are as follows:

2022/23 $ 46,272
2023/24 $ 42,951
2024/25 $ 33,065
2025/26 $ 23,417
2026/27 $ 9,999
Thereafter $ 69,329
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Halifax Regional Water Commission

Notes to the financial statements
March 31, 2022 (in thousands)

14. Operating expenditures by nature

Salaries and benefits

Pension

Training

Contract services

Electricity

Operating supplies

Professional services

Chemicals

Depreciation on assets allocated to departments
Depreciation and amortization

15. Subsequent event

2022 2021

$ 43,817 % 42,007
9,229 7,086

432 325

13,938 13,182

7,160 6,868

13,081 10,672

5,953 5,650

7,046 5,973

1,320 1,603

49,572 48,607

$ 151548 $ 141,973

On April 13, 2022, the NSUARB approved the Stormwater Service Expansion application filed on October 13, 2021. With that
approval, Halifax Water will assume responsibilty for Stormwater infrastructure in several new areas effective June 1, 2022 from
HRM. A comprehensive assessment of the existing infrastructure will be required to determine the value of assets acquired in
order to recognize the assets within the financial statements. Halifax Water will not compensate HRM for the transfer of these
assets. In addition, an assessment of properties will be required to determine which are connected to the Stormwater system

and will receive services.

16. Comparative figures

Certain of the comparative figures have been reclassified to conform to the financial statement presentation adopted for the

current fiscal year.
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Halifax Regional Water Commission

Schedule of utility plant in service

Year ended March 31, 2022 (in thousands)

Schedule A

Water
Transmission
Structures and Tools and
and Pumping Purification SCADA distribution Aerotech and work
Land improvements equipment equipment equipment mains Services Meters Hydrants small systems equipment Total
Cost
Balance, April 1, 2021
Cost $ 18,433 $ 121564 $ 10,745  $ 28232 % 11,371 $ 411,533 43,158 19,147 21990 $ 10,048 $ 32,162 $ 728,383
Additions - 1,593 33 1,179 19 7,086 1,894 208 457 - 3,514 15,983
Disposals (218) (332) - - 97 (154) - (121) - - (545) (1,467)
Balance, March 31, 2022 18,215 122,825 10,778 29,411 11,293 418,465 45,052 19,234 22,447 10,048 35,131 742,899
Accumulated depreciation
Balance, April 1, 2021 - 33,572 8,167 19,863 4,931 100,002 9,081 5,874 5,216 3,963 16,695 207,364
Depreciation - 2,125 301 1,206 536 5,287 769 900 365 333 3,340 15,162
Depreciation retired - (32 - - (92) (10) - (57) - - (545) (736)
Total accumulated depreciation,
March 31, 2022 - 35,665 8,468 21,069 5,375 105,279 9,850 6,717 5,581 4,296 19,490 221,790
Net book value, March 31, 2022 $ 18215  $ 87,160 $ 2310 $ 8342 % 5918 $ 313,186 35,202 12,517 16,866 $ 5752 $ 15641 $ 521,109
Cost
Balance, April 1, 2020
Cost $ 16,240 $ 118,167 $ 10686 $ 271775 $ 10,996 $ 399,537 41,546 18,799 21,497 % 10,054 $ 33,048 $ 708,345
Additions 2,193 3,546 59 474 375 11,996 1,612 542 493 - 5,712 27,002
Disposals - (149) - 17 - - - (194) - (6) (6,598) (6,964)
Balance, March 31, 2021 18,433 121,564 10,745 28,232 11,371 411,533 43,158 19,147 21,990 10,048 32,162 728,383
Accumulated depreciation
Balance, April 1, 2020 - 31,504 7,869 18,699 4,405 94,804 8,347 5,082 4,860 3,627 20,393 199,590
Depreciation - 2,082 298 1,166 526 5,198 734 895 356 337 2,856 14,448
Depreciation retired - (14) - (2 - - - (103) - D) (6,554) (6,674)
Total accumulated depreciation,
March 31, 2021 - 33,572 8,167 19,863 4,931 100,002 9,081 5,874 5,216 3,963 16,695 207,364
Net book value, March 31, 2021 $ 18433  $ 87,992 $ 2578  $ 8369 $ 6,440 $ 311,531 34,077 13,273 16,774 $ 6,085 $ 15467 $ 521,019

Schedule A is presented in accordance with the NSUARB Water Utility Accounting and Reporting Handbook (NSUARB Handbook).

Utility plant in service under IFRS differs from the NSUARB Handbook due to exclusion of intangible assets, componentization of certain assets and differences in useful lives for depreciation.
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Halifax Regional Water Commission Schedule A

Schedule of utility plant in service
Year ended March 31, 2022 (in thousands)

Wastewater
Structures Tools and
and Pumping Treatment SCADA Collection Aerotech and work
Land _improvements equipment equipment equipment system Laterals Meters small systems equipment Total
Cost
Balance, April 1, 2021
Cost $ 7083 $ 196408 $ 23273 $ 176639 $ 15954 $ 336514 $ 31,433 $ 8,763 $ 12,784  $ 45,649 $ 854,500
Additions - 3,089 2,869 1,549 - 12,637 846 208 - 1,691 22,889
Disposals - - - - - - - - - (440) (440)
Balance, March 31, 2022 7,083 199,497 26,142 178,188 15,954 349,151 32,279 8,971 12,784 46,900 876,949
Accumulated depreciation
Balance, April 1, 2021 - 68,574 9,814 81,043 4,222 75,282 3,581 963 4,815 20,604 268,898
Depreciation - 4,430 1,020 9,079 924 4,744 646 444 394 3,958 25,639
Depreciation retired - - - - - - - - - (435) (435)
Total accumulated depreciation,
March 31, 2022 - 73,004 10,834 90,122 5,146 80,026 4,227 1,407 5,209 24,127 294,102
Net book value, March 31, 2022 $ 7083 $ 126493 % 15,308  $ 88,066 $ 10,808 $ 269,125 $ 28,052 $ 7564 $ 7575 $ 22,773 $ 582,847
Cost
Balance, April 1, 2020
Cost $ 5329 $ 194939 $ 22,110 $ 174761 $ 15761 $ 332994 % 29,258  $ 8,440 $ 12,784 % 42,137 $ 838,513
Additions 1,754 1,599 1,340 1,991 193 3,930 2,175 323 - 6,023 19,328
Disposals - (130) (177) (113) - (410) - - - (2,511) (3,341)
Balance, March 31, 2021 7,083 196,408 23,273 176,639 15,954 336,514 31,433 8,763 12,784 45,649 854,500
Accumulated depreciation
Balance, April 1, 2020 - 64,252 8,947 72,195 3,298 70,660 2,966 532 4,402 19,458 246,710
Depreciation - 4,383 897 8,879 924 4,639 615 431 413 3,650 24,831
Depreciation retired - (61) (30) (31) - (17) - - - (2,504) (2,643)
Total accumulated depreciation,
March 31, 2021 - 68,574 9,814 81,043 4,222 75,282 3,581 963 4,815 20,604 268,898
Net book value, March 31, 2021 $ 7,083 $ 127834 $ 13459 % 9559  $ 11,732 $ 261232  $ 27,852 $ 7,800 $ 7969 % 25045 $ 585,602

Schedule A is presented in accordance with the NSUARB Handbook.

Utility plant in service under IFRS differs from the NSUARB Handbook due to exclusion of intangible assets, componentization of certain assets and differences in useful lives for depreciation.
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Halifax Regional Water Commission
Schedule of utility plant in service

Year ended March 31, 2022 (in thousands)

Schedule A

Stormwater
Structures
and Collection Aerotech and
Land improvements system Laterals small systems Total

Cost
Balance, April 1, 2021
Cost $ 473 $ 12,683 270,385 $ 5,374 $ 6,076 $294,991
Additions - 49 9,523 151 312 10,035
Disposals - - (8) - - (8)
Balance, March 31, 2022 473 12,732 279,900 5,525 6,388 305,018
Accumulated depreciation
Balance, April 1, 2021 - 2,208 61,212 703 2,970 67,093
Depreciation - 236 6,655 109 721 7,721
Depreciation retired - - (2) - - (2)
Total accumulated depreciation,

March 31, 2022 - 2,444 67,865 812 3,691 74,812
Net book value, March 31, 2022 $ 473 $ 10,288 212,035 $ 4,713 $ 2,697 $230,206
Cost
Balance, April 1, 2020
Cost $ 34 $ 12,672 265,896 $ 5,190 $ 5,537 $289,329
Additions 439 11 4,779 184 769 6,182
Disposals - - (290) - (230) (520)
Balance, March 31, 2021 473 12,683 270,385 5,374 6,076 294,991
Accumulated depreciation
Balance, April 1, 2020 - 1,972 54,702 597 2,469 59,740
Depreciation - 236 6,520 106 731 7,593
Depreciation retired - - (10) - (230) (240)
Total accumulated depreciation,

March 31, 2021 - 2,208 61,212 703 2,970 67,093
Net book value, March 31, 2021 $ 473 $ 10,475 209,173 $ 4,671 $ 3,106 $227,898
Cumulative utility plantin service Water Wastewater Stormwater Total
Net book value, March 31, 2022 $ 521,109 $ 582,847 $ 230,206 $ 1,334,162
Net book value, March 31, 2021 $ 521,019 $ 585,602 $ 227,898 $ 1,334,519

Schedule A is presented in accordance with the NSUARB Handbook.

Utility plant in service under IFRS differs from the NSUARB Handbook due to exclusion of intangible assets, componentization of certain assets and differences in useful lives for depreciation.
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Halifax Regional Water Commission

Schedule of long term debt
Year ended March 31, 2022 (in thousands)

Schedule B

Interest rate
Payable to Municipal Finance Corporation
Water

Debenture 31 A1
Debenture 32 A 1
Debenture 32 C 1
Debenture 33 A 1
Debenture 33 B 1
Debenture 34 B 1
Debenture 35 A 1
Debenture 36 A 1
Debenture 36 B 1
Debenture 37 A 1
Debenture 38 A 1
Debenture 38 B 1
Debenture 39 A 1
Debenture 40 A 1
Debenture 40 B 1

Wastewater

Debenture 32 A 1
Debenture 32 B 1
Debenture 32 C 1
Debenture 33 A 1
Debenture 33 B 1
Debenture 34 A 1
Debenture 34 B 1
Debenture 35 A 1
Debenture 36 B 1
Debenture 37 A 1
Debenture 38 B 1
Debenture 39 A 1
Debenture 40 A 1
Debenture 40 B 1

HHSP

Debenture 39 A 1

Stormwater

Debenture 33 A 1
Debenture 33 B 1
Debenture 34 B 1
Debenture 35 A 1
Debenture 36 B 1
Debenture 37 A 1
Debenture 38 B 1
Debenture 39 A 1
Debenture 40 A 1
Debenture 40 B 1

Payable to Halifax Regional Municipality
Wastewater/Stormwater

Debenture 24 B 1
Debenture 34 B 1

Less: debt issue costs

Less: amount payable within one year

1.630% to 4.221%
1.636% to 3.480%
1.510% to 3.160%
1.330% to 2.979%
1.285% to 3.614%
1.200% to 3.190%
1.040% to 2.894%
1.150% to 2.925%
1.150% to 2.506%
1.734% to 3.073%
2.060% to 3.295%
2.490% to 3.389%
2.015% to 2.561%
0.678% to 1.879%
0.400% to 2.376%

1.636% to 3.480%
1.380% to 3.156%
1.510% to 3.160%
1.330% to 2.979%
1.285% to 3.614%
1.245% to 3.347%
1.200% to 3.190%
1.040% to 2.894%
1.150% to 2.506%
1.734% to 3.073%
2.490% to 3.389%
2.015% to 2.561%
0.678% to 1.879%
0.400% to 2.376%

2.015% to 2.561%

1.330% to 2.979%
1.285% to 3.614%
1.200% to 3.190%
1.040% to 2.894%
1.150% to 2.506%
1.734% to 3.073%
2.490% to 3.389%
2.015% to 2.561%
0.678% to 1.879%
0.400% to 2.376%

2.840% to 5.940%
1.200% to 3.190%

Final Maturity

2021
2022
2022
2023
2023
2024
2025
2026
2026
2027
2028
2028
2029
2030
2031

2022
2022
2022
2023
2023
2024
2024
2025
2026
2027
2028
2029
2030
2031

2029

2023
2023
2024
2025
2026
2027
2028
2029
2030
2031

2024
2024

Balance Remaining

2022 2021
- $ 150
200 400
5,904 6,440
6,067 6,573
4,447 4,818
8,887 9,571
9,427 10,100
1,000 1,200
3,254 3,471
2,800 2,975
900 1,100
5,100 5,400
9,900 10,450
11,400 12,000
10,000 -
1,318 1,438
17,600 19,200
2,527 2,757
10,116 10,959
6,536 7,080
3,620 3,898
5,581 6,010
9,877 10,583
1,360 1,450
4,880 5,185
5,440 5,760
13,500 14,250
8,560 9,100
6,000 -
5,200 5,850
324 351
1,584 1,715
3,837 4,132
2,261 2,423
676 722
320 340
2,210 2,340
3,600 3,800
5,320 5,600
4,000 -
205,533 199,591
16,500 22,000
3,000 4,000
19,500 26,000
225,033 225,591
(851) (926)
224,182 224,665
(46,272) (20,559)
177,910 $ 204,106
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Halifax Regional Water Commission Schedule C
Schedule of earnings
Year ended March 31, 2022 (in thousands)
Water
2022 2021

Operating revenues

Water

Public fire protection

Private fire protection

Other operating revenue
Bulk water stations
Late payment and connection fees
Miscellaneous

Operating expenditures
Water supply and treatment
Water transmission and distribution
Engineering and technology services
Regulatory services
Customer services
Corporate services
Administration services
Depreciation and amortization

Earnings from operations before financial and other
revenues and expenditures

Financial and other revenues
Interest
Other

Financial and other expenditures
Interest on long term debt
Repayment of long term debt
Amortization of debt issue costs
Dividend/grant in lieu of taxes
Other

Earnings (loss) for the year

Schedule C is presented in accordance with the NSUARB Handbook.

48,189 % 47,631

7,628 7,336
1,270 1,001
317 318
275 155
333 204
58,012 56,645
10,760 9,987
11,316 10,960
6,188 4,725
1,220 1,091
2,505 2,614
1,454 -
3,429 3,620
11,489 10,879
48,361 43,876
9,651 12,769
123 127
467 572
590 699
2,113 2,028
5,808 5,331
81 74
5,553 5,498
114 44
13,669 12975
(3428) % 493
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Halifax Regional Water Commission

Schedule of earnings
Year ended March 31, 2022 (in thousands)

Schedule C

Wastewater

Operating revenues

Wastewater

Other operating revenue
Leachate and other contract revenue
Septage tipping fees
Over strength surcharge
Airplane effluent
Late payment and connection fees
Miscellaneous

Operating expenditures
Wastewater collection
Wastewater treatment
Engineering and technology services
Regulatory services
Customer services
Corporate services
Administration services
Depreciation and amortization

Earnings from operations before financial and other
revenues and expenditures

Financial and other revenues
Interest
Other

Financial and other expenditures
Interest on long term debt
Repayment of long term debt
Amortization of debt issue costs
Dividend/grant in lieu of taxes
Other

Earnings (loss) for the year

Schedule C is presented in accordance with the NSUARB Handbook.

2022 2021

80,646 $ 69,605

483 416
490 486
- 1
3 33
209 118
234 163
82,065 70,822
12,988 12,710
21,774 20,623
6,014 5,096
1,584 1,385
2,032 2,189
1,383 -
1,660 2,965
15,882 15,019
63,317 59,987
18,748 10,835
36 55
151 176
187 231
4,019 4,405
13,610 13,242
125 117
777 386
15 26
18,546 18,176
389 ¢ (7,110)
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Halifax Regional Water Commission Schedule C

Schedule of earnings
Year ended March 31, 2022 (in thousands)

Stormwater
2022 2021
Operating revenues
Stormwater site generated service $ 6,294 % 5,127
Stormwater right-of-way service 3,835 3,835
Other operating revenue
Late payment and connection fees 170 38
Miscellaneous 126 102
10,425 9,102
Operating expenditures
Stormwater collection 4,566 4,700
Engineering and technology services 1,517 1,288
Regulatory services 1,588 1,350
Customer services 274 278
Corporate services 225 -
Administration services 270 482
Depreciation and amortization 2,403 2,198
10,843 10,513
Loss from operations before financial and other
revenue and expenditures (418) (1,411)
Financial and other revenues
Interest 19 33
Financial and other expenditures
Interest on long term debt 727 685
Repayment of long term debt 2,059 1,806
Amortization of debt issue costs 22 18
Dividend/grant in lieu of taxes 136 67
2,944 2,576
Loss for the year $ (3343) $ (3.954)

In 2017, the NSUARB approved the inclusion of a percentage of depreciation on contributed Stormwater assets within expenditures. This
depreciation was not previously reported within Schedules C and D, although reported for IFRS purposes. The current fiscal year includes
depreciation of $0.7 and the comparative figures have been restated to include the prior year amount of $0.7.

Schedule C is presented in accordance with the NSUARB Handbook.
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Halifax Regional Water Commission Schedule D
Schedule of earnings
Year ended March 31, 2022 (in thousands)
Regulated activities
2022 2021

Operating revenues
Water
Wastewater
Stormwater
Public fire protection
Private fire protection services
Other operating revenue

Operating expenditures
Water supply and treatment
Water transmission and distribution
Wastewater collection
Stormwater collection
Wastewater treatment
Engineering and technology services
Regulatory services
Customer services
Corporate services
Administration services
Depreciation and amortization

Earnings from operations before financial and other
revenues and expenditures

Financial and other revenues
Interest
Other

Financial and other expenditures
Interest on long term debt
Repayment of long term debt
Amortization of debt issue costs
Dividend/grant in lieu of taxes

Loss for the year

Schedule D is presented in accordance with the NSUARB Handbook.

48,189 % 47,631

80,646 69,605
10,129 8,962
7,628 7,336
1,270 1,001
1,625 1,061
149,487 135,596
10,720 9,970
11,316 10,960
12,965 12,664
4,566 4,700
21,053 20,060
13,719 11,171
4,392 3,981
4,777 5,026
3,044 -
5,244 7,029
29,756 28,078
121,552 113,639
27,935 21,957
178 215

28 88

206 303
6,859 7,118
21,477 20,379
228 209
6,466 5,951
35,030 33,657

(6,889) $ (11,397)
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Halifax Regional Water Commission Schedule D
Schedule of earnings
Year ended March 31, 2022 (in thousands)
Unregulated activities
2022 2021
Operating revenues
Septage tipping fees 490 $ 486
Leachate treatment and contract revenue 483 416
Airplane effluent 3 33
Other operating revenue 39 38
1,015 973
Operating expenditures
Water supply and treatment 40 17
Wastewater treatment 721 563
Wastewater collection 23 46
Customer services 34 55
Corporate services 18 -
Administration services 115 38
Depreciation and amortization 18 18
969 737
Earnings from operations before financial and other
revenues and expenditures 46 236
Financial and other revenues
Other 590 660
Financial and other expenditures
Other 129 70
Earnings for the year 507 % 826

Schedule D is presented in accordance with the NSUARB Handbook.
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Halifax Regional Water Commission Schedule E

Nova Scotia Utility and Review Board information
Year ended March 31, 2022 (in thousands)

Return on rate base 2022 2021
Rate of return on rate base for Water Service 1.13% 1.99%
Rate of return on rate base for Wastewater Service 577% 3.09%
Rate of return on rate base for Stormwater Service 0.24% 0.09%

Return on rate base is calculated based on earnings from operations before financial and other revenues and expenditures
divided by the net book value of funded utility plant in service.

Special purpose reserves

Regional Regional
Wastewater Development Development
and Charge Charge Other
Stormwater Water  Wastewater Capital 2022 2021
Reserves Reserve Reserve Reserves Total Total
Reserve, April 1 $ 1,964 $ 3,125 $ 48,359 $ 608 $ 54,056 $ 46,001
Contributions and interest - 3,609 18,732 271 22,612 15,466
Expenditures - (3,729) (2,978) - (6,707) (7,411)
Reserve, March 31 $ 1964 $ 3,005 $§ 64113 $ 879 $ 69,961 $ 54,056
Summarized consolidated operating results 2022 2021
Operating revenues $ 150,502 % 136,569
Operating expenditures 122,521 114,376
Earnings from operations before financial and other

revenues and expenditures 27,981 22,193
Financial and other revenues 796 963
Financial and other expenditures 35,159 33,727
Loss for the year $ (6382) $ (10,571)

Schedule E is presented in accordance with the NSUARB Handbook.
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TO: Becky Kent, B.A., Chair and Members of the Halifax Regional Water
Commission Board, as Trustees of the Halifax Regional Water
Commission Employees’ Pension Plan
Louis de  Saniemesio
SUBMITTED BY: Montbrun  Z5508002
Louis de Montbrun, CPA, CA
Director, Corporate Services / CFO
Cath |e cD)ilgl_itallly signed by Cathie
APPROVED: O'Toole 204510 0300
Cathie O’Toole, MBA, FCPA, FCGA, ICD.D, General Manager
DATE: June 9, 2022
SUBJECT: Halifax Regional Water Commission Employees’ Pension Plan
Financial Statements for the Year Ended December 31, 2021
ORIGIN

The Halifax Regional Water Commission Board (the “Board”), as Trustees of the Halifax
Regional Water Commission Employees’ Pension Plan (the “Plan”), approves the audited
financial statements for the Plan annually.

RECOMMENDATION

It is recommended the Board approve the audited financial statements for the Plan for the year
ended December 31, 2021.

BACKGROUND

Annually, the Plan’s financial statements are prepared by staff and audited by the
Commission’s auditors, currently Grant Thornton LLP.

The Audit and Finance Committee of Halifax Water, in its meeting of June 9, 2022, approved

the following motion:

“The Audit and Finance Committee recommend that the Halifax Regional Water
Commission Board approve the financial statements for the Halifax Regional Water
Commission Employees’ Pension Plan for the year ended December 31, 2021.”
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DISCUSSION

Attached are the audited financial statements of the Plan for the year ended December 31, 2021,
with comparative figures for 2020.

The auditor has indicated that they are prepared to issue an unqualified auditor’s report. The
auditor’s report, on Page 1, indicates that the financial statements present fairly, in all material
respects, the financial position of the Plan as at December 31, 2021, the changes in net assets
available for benefits, and changes in pension obligations in accordance with Canadian
accounting standards for pension plans.

The statement of financial position for the Plan is reported on page 3 of the financial statements,
and the highlights are summarized in Table 1 below. The surplus as at December 31, 2021 of
$30.0 million compares favourably to the surplus reported the prior year of $13.2 million,
representing an increase of $16.8 million. This is the result of higher reported values at year-
end for net assets available for benefits relative to the increase in pension obligations. Net assets
available for benefits as at December 31, 2021 amounted to $174.6 million compared to $155.0
million the prior year, an increase of $19.7 million or 12.7%. Pension obligations increased
$2.8 million or 2.0% to $144.6 million as at December 31, 2021, up from $141.8 million in
2020.

Table 1:
Statement of financial position
December 31
Change
2021 2020 $ %
Net assets available for benefits $174,636,362 $154,956,157 $ 19,680,205 12.7%
Pension obligations 144,611,949 141,762,849 2,849,100 2.0%
Surplus $ 30,024,414 $ 13,193,308 $ 16,831,106 127.6%

The statement of changes in net assets available for benefits are reported on page 4 of the
financial statements, with highlights summarized in Table 2 below. As stated previously, net
assets available for benefits as at December 31, 2020 are reported as $174.6 million, compared
to $155.0 million the previous year, representing an increase of $19.7 million or 12.7%.
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Table 2:
Statement of changes in net assets available for benefits
December 31
Change
2021 2020 $ %
Revenue $ 18,771,312 $ 12,199,235 $ 6,572,077 53.9%
Expenses 5,783,777 5,363,136 420,641 7.8%
ncrease in Net Revenue 12,987,535 6,836,099 6,151,436 90.0%
Contributions 6,692,670 6,540,244 152,426 2.3%
hcrease in net assets available for benefits  $ 19,680,206 $ 13,376,343 $ 6,303,863 47.1%

Of the $19.7 million increase in net assets available for benefits in the current year, net
revenue accounted for $13.0 million, with contributions of $6.7 million representing the
remaining balance. Revenue consists of changes in the fair value of investment assets of
$15.4 million, and net investment income of $3.4 million. Compared to 2020, the change
in the fair value of investment assets was higher by $6.8 million, and net investment
income decreased $0.2 million. Assets of the Plan are invested as part of the Halifax
Regional Municipality Master Trust, and represent 6.5% (2019, 6.4%) of the Master
Trust’s assets. The Plan’s gross fund rate for 2021 was 11.7% (2020, 7.7%), and the net
fund rate after expenses was 11.4% (2020, 7.4%).

Contributions also factor into the increase in net assets available for benefits. Combined
contributions from employees and Halifax Water are reported at $6.7 million in 2021,
representing a net increase of $0.2 million or 2.3% compared to 2020. The increase is
reflective of new hires, as well as associated increases in remuneration of existing
employees, either through normal pay increases or movements within individual bands.
Required contributions for employees in 2021 and 2020 were 10.34% of pensionable
earnings, with Halifax Water matching employees’ contributions. Further details with
respect to contributions can be found in Note 7 (page 14) of the financial statements.

Expenses reduce net assets available for benefits, with retirement benefit payments being
the main driver, representing $4.7 million of the $5.8 million reported in 2021. Retirement
benefit payments increased $0.2 million compared to 2020, and is attributed to 9 (2020,
3) new retirements in 2021, in addition to increases with respect to annual indexing.
Termination benefit payments are also included in expenses and represent $0.8 million
of reported expenses in 2021, representing an increase of $0.1 million compared to 2020.
Termination benefits were paid in 2021 to 12 former employees (2020, 17). Termination
benefits vary year-over- year, with changes not only related to staff turnover levels, but
also the pensionable service of terminating employees.

The statement of changes in pension obligations is reported on page 5 of the financial

Page 3 of 5
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statements and summarized in Table 3 below. The valuation of pension obligations as at
December 31, 2021 was the result of an actuarial valuation performed January 1, 2022.

Table 3:
Statement of changes in pension obligations
December 31
Change
2021 2020 b %
Pension obligations, beginning of year $141,762,849 $132,840,559 $ 8922290 6.7%
Changes in pension abligations
Changes in actuarial assumptions ($6,142,473) - (6,142,473)
Miscellaneous sources of decrease (320,600) - (320,600) -
hterest accrued on benefits 8,252,800 7,738,600 514,200 6.6%
Benefits accrued 6,646,900 6,413,400 233,500 3.6%
Benefits paid (5,587,527) (5,229,710) (357.817) 6.8%
2,849,100 8,922,290 (6,073,190) (68 1%)
Pension obligations, end of year $144,611,949 $141,762.849 $ 2,849,100 2.0%

Pension obligations increased to $144.6 million in 2021 compared to $141.8 million the
prior year, an increase of $2.8 million or 2.0%. Increases to pension obligations came
from two (2) sources, benefits accrued of $6.6 million and interest on accrued benefits of
$8.3 million. Reductions to pension obligations totaled $12.1 million, with $5.6 million
related to retirement and termination benefit payments in 2021, and $6.5 million resulting
from the actuarial valuation. Further details with respect to pension obligations including
assumptions can be found in Note 5 (page 13) of the financial statements.

Solvency funding is not required as the Plan received a solvency funding exemption
effective June 1, 2015. Currently the ratio of solvency assets to solvency liabilities is
greater than the “solvency concerns” threshold of 85%, under Nova Scotia pension
legislation. Under legislative effective April 1, 2020, should the solvency ratio fall
below the 85% threshold, a full actuarial valuation report would be required every 3
years, and a cost certificate annually. The Superintendent may require a valuation sooner
than the 3 years if deemed warranted. The actuarial valuation as at January 1, 2022
reported a solvency ratio of 105.0%.

After December 31, 2021, there have been several factors around the world that have been
affecting economic activity and causing material disruptions to businesses and significant
volatility and weakness in the global equity markets. As a result, Note 13 (page 18)
Subsequent Event has been added to provide information on the impact on the Plan’s
investments. As at April 30, 2022, the fair value of the Plan’s investments declined by
4.61%, or approximately $7,970,000 since December 31, 2021. Currently the Plan does
not foresee a significant impact to future operations or its ability in continuing to make
benefit payments.

Page 4 of 5
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BUDGET IMPLICATIONS

There are no budget implications associated with the audited financial statements of
the Plan for 2021. Budget implications arise from actuarial valuations.

ALTERNATIVES

None

ATTACHMENT

1. Halifax Regional Water Commission Employees’ Pension Plan Financial
Statements as at December 31, 2021.

2. Report to the Audit and Finance Committee by Grant Thornton.

Digitally signed by Allan

Campbell
Report Prepared by: Jﬁ%@ﬁlﬁ\, Date: 2022.06.14

14:47:58 -03'00'
Allan Campbell, B. Comm, CPA, CMA
Manager, Finance (902) 266-8655
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Employees’ Pension Plan

Statement of financial position

December 31 2021 2020
Assets
Investment assets $ 174,426,797 $ 154,762,753
Contributions receivable 269,675 223,912
174,696,472 154,986,665

Liabilities
Payables and accruals

Trade 60,109 30,508
Net assets available for benefits (note 4) 174,636,363 154,956,157
Pension obligations 144,611,949 141,762,849
Surplus $ 30,024,414 $ 13,193,308

On behalf of the Board of Trustees

Trustee

Trustee

See accompanying notes to the financial statements.



Halifax Regional Water Commission

Employees’ Pension Plan

Statement of changes in net assets available for benefits

Year Ended December 31 2021 2020
Revenue
Net investment income (note 6) $ 3,356,629 $ 3,568,646
Changes in the fair value of investment assets 15,414,684 8,630,589
18,771,313 12,199,235
Contributions (note 7)
Participants 3,391,324 3,310,113
Sponsor 3,301,346 3,230,131
6,692,670 6,540,244
Expenses
Benefit payments (note 8) 5,587,527 5,229,710
Administrative (note 9) 196,250 133,426
5,783,777 5,363,136
Increase in net assets available for benefits $ 19,680,206 $ 13,376,343

Net assets available for benefits, beginning of year
Increase in net assets available for benefits

Net assets available for benefits, end of year

$ 154,956,157

19,680,206

$ 141,579,814

13,376,343

$ 174,636,363

$ 154,956,157

See accompanying notes to the financial statements.



Halifax Regional Water Commission
Employees’ Pension Plan

Statement of changes in pension obligations
Year Ended December 31 2021 2020

Pension obligations, beginning of year $ 141,762,849 $ 132,840,559

Change in pension obligations

Changes in actuarial assumptions (note 5) (6,142,473) -
Miscellaneous sources of decrease (320,600) -
Interest accrued on benefits 8,252,800 7,738,600
Benefits accrued 6,646,900 6,413,400
Benefits paid (note 8) (5,587,527) (5,229,710)
2,849,100 8,922,290

Pension obligations, end of year $ 144,611,949 $ 141,762,849

See accompanying notes to the financial statements.



Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

1. Description of the Plan

The Halifax Regional Water Commission Employees’ Pension Plan (the “Plan”) is registered
under the Pension Benefits Act of Nova Scotia (Registration Number 0344614). The following
description of the Plan is a summary only. For more complete information, reference should be
made to the Plan agreement restated as at January 1, 2021 as amended and consolidated.

(@) General

The Halifax Regional Water Commission maintains a contributory defined benefit pension plan
for all employees, and participation in the Plan is compulsory for full-time and part-time
employees. The pension plan provides pensions based upon length of service and best seven
consecutive years’ earnings.

The employees who transferred to the Halifax Regional Water Commission on August 1, 2007
with the transfer of the wastewater/stormwater operations have remained members of the
Halifax Regional Municipality Pension Plan. The Halifax Regional Water Commission is
responsible for funding the employer share of the contributions for these employees. All new
employees hired after August 1, 2007 join the Plan.

(b) Funding policy

Employees’ required contributions in 2021 were 10.34% (2020 — 10.34%) of pensionable
earnings with the Halifax Regional Water Commission matching employee contributions. Basic
contributions from employers and members due to the Plan at the end of the year are recorded
on an accrual basis. Pensionable earnings are capped temporarily to a maximum of $140,945
through 2023 and will be indexed at a rate of 1% per annum thereafter.

In addition, the Plan and the Pension Benefits Act of Nova Scotia require that the Halifax
Regional Water Commission, from time to time, make contributions to the Plan of such amounts
which are required as special payments in accordance with the provisions of the Plan as
determined by the actuary (see note 5).

Effective April 1, 2020, new funding Regulations require a “Provision for Adverse Deviation”
(PfAD), which is an explicit level of conservatism added to the going concern liabilities of the
Plan. The PfAD is based on the riskiness of the asset mix of the Plan, and for the actuarial
valuation of January 1, 2022, the PfAD is reported at 7%. As a result, total liabilities are required
to be increased 7% in the determination of the Plan’s surplus (unfunded liability/deficit) position.
With the implementation of the PfAD, the Plan was able to remove its implicit margin of
conservatism included in the interest rate assumption adopted in previous actuarial valuations
(see note 5).



Halifax Regional Water Commission
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Notes to the financial statements
December 31, 2021

1. Description of the Plan (continued)
(c) Retirement benefits

Employees are entitled to annual pension benefits of an amount equal to 2.0% of their best
earnings averaged over the best seven consecutive years’ earnings for each year of credited
service up to the maximum permitted by the Canada Revenue Agency. For credited service
prior to January 1, 2016, the best average earnings cannot be less than the best average five
consecutive years of earnings paid to an employee prior to 2016.

Benefits are adjusted each year. Adjustments are based on the increase in the Consumer Price
Index over the previous calendar year to a maximum of 2% for benefits earned prior to
January 1, 2016, and to a maximum of 1% for benefits earned after December 31, 2015.

(d) Disability pensions

Disabled employees continue to accrue credited service without having to continue their
contributions. The employer and employees fund the actuarial cost of the pensions for disabled
employees annually. Disabled employees are eligible for a pension if they meet the following
criteria:

a) they have completed 10 years of continuous participation in the Plan;

b) they are not in receipt of a salary continuance benefit under an insured plan to which
the Halifax Regional Water Commission contributes; and

c) they are totally and permanently disabled as certified by a medical practitioner.
(e) Death benefits

In the event a pensioner died after the commencement of their pension payments, the death
benefit will be in accordance with the normal or optional form of pension elected at the time of
retirement.

In the event a member died before their retirement date, a survivor pension is payable to the
member’s surviving spouse at the rate of 60% of the member’s pension credits accrued prior to
June 1, 1998. The beneficiary of a single employee who died before retirement will be entitled to
the member’'s contributions and interest up to the month preceding death during that same
period. In respect of pension credits accrued after June 1, 1998, the commuted value of the
normal retirement benefits shall be paid to the member’s surviving spouse, beneficiary or estate.
For pension credits accrued between January 1, 1988 and May 31, 1998 whereby a survivor
pension payable to the member’s surviving spouse is calculated as the greater of: 1) 60% of the
survivor pension, or 2) the commuted value of the normal retirement benefits. The beneficiary or
estate of a single employee who died during this same period, January 1, 1988 and May 31,
1998, would be entitled to the commuted value of the normal retirement benefits.
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Notes to the financial statements
December 31, 2021

1. Description of the Plan (continued)
(f)  Termination of employment

Subject to any statutory limitations, Plan members become vested immediately upon joining the
Plan. Vesting previously occurred after two years of Plan membership. Members may elect to
receive one of the following options upon termination:

a) a paid-up deferred vested pension commencing on the member’s normal retirement
date in an amount equal to benefits accrued to date of termination; or

b) transfer the commuted value of the deferred vested pension benefit to the member’s
new employer's pension plan, a Retirement Savings Plan, or purchase a deferred
annuity.

(g) Voluntary contributions

Members of the Plan may make additional voluntary contributions up to the deductible limit
provided under the Income Tax Act of $600 per annum. The non locked-in additional voluntary
contributions may be withdrawn from the Plan by a member prior to termination or retirement,
either in the form of a lump sum cash payment or transferred directly to the member's
Retirement Savings Plan.

Members of the Plan may transfer non locked-in or locked-in benefits from a previous employer.
Non locked-in benefits are administered as outlined in the previous paragraph. Locked-in
benefits can be withdrawn within ten years of the normal retirement date. Upon retirement, the
locked-in and non locked-in contributions may be used to purchase an annuity.

(h) Income taxes

The Plan is not subject to income taxes since it is a Registered Pension Trust as defined by the
Income Tax Act.

(i)  Surplus

Where the Plan is continuing and there is a surplus resulting from an actuarial review, the Halifax
Regional Water Commission may decide how the surplus is to be treated. Pursuant to the
Memorandum of Understanding-Pensions between the Halifax Regional Water Commission and
each of the two union groups dated June 7, 2019, indexing to a maximum of 2% would be
reinstated once the going concern special payments made by the Halifax Regional Water
Commission related to any unfunded liability have been recouped by the Halifax Regional Water
Commission, and subject to the Plan having a going concern funded ratio of 108% (or above),
no solvency deficit, and so long as the implementation can be affected while maintaining a going
concern funded ratio of 108%. However, no amounts can be paid out of the fund to the employer
without prior approval of the Superintendent of Pensions.

A surplus resulting from the wind-up of the Plan will be used to increase the benefits to the living
Members of the Plan (including pensioners) and their beneficiaries to the extent permitted by the
Income Tax Act and Regulations. Any balance remaining will be returned to the Halifax Regional
Water Commission however, no amounts can be paid out of the fund to the employer without
prior approval of the Superintendent of Pensions.



Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

2. Statement of compliance with Canadian accounting standards
for pension plans and summary of significant accounting policies

The financial statements are presented in accordance with Canadian accounting standards for
pension plans in Part IV of the Chartered Professional Accountants of Canada (CPA)
Handbook, Section 4600 — Pension Plans. Section 4600 provides specific accounting
guidance on pension obligations and investments, with investments complying with
international financial reporting standards (“IFRS”) in Part | of the CPA Canada Handbook. For
accounting policies that do not relate to either investments or pension obligations, the plan must
consistently comply with either IFRS or Canadian accounting standards for private enterprises
(“ASPE”) in Part Il of the CPA Canada Handbook. The Plan has elected to comply on a
consistent basis with ASPE. To the extent that ASPE is inconsistent with Section 4600,
Section 4600 takes precedence.

(@) Financial instruments

Financial assets and financial liabilities are recognized when the Plan becomes a party to the
contractual provisions of the financial instrument.

Financial assets are derecognized when the contractual rights to the cash flows from the
financial assets expire, or when the financial asset and all substantial risks and rewards are
transferred.

A financial liability is derecognized when it is extinguished, discharged, cancelled, or expires.

All financial assets and financial liabilities are initially measured at fair value. Fair value is an
estimate of the amount of consideration that would be agreed upon in an arm’s length
transaction between knowledgeable, willing parties who are under no compulsion to act.

Financial assets and liabilities are subsequently measured as described below:

Investment assets

All investment assets are measured at fair value at the date of the statement of financial
position in accordance with IFRS 13: Fair Value Measurement Part | of the CPA Canada
Handbook. Fair values of investment assets are determined as follows:

e Pooled funds are valued at the unit value supplied by the Master Trust administrator, and
which represent the Plan’s proportionate share of underlying net assets at fair value
determined using closing bid prices.

Transaction costs are not included in the fair value of investment assets either on initial
recognition or on subsequent re-measurement. Transaction costs are included in the statement
of changes in net assets available for benefits as part of expenses incurred in the period.

Investment income, excluding changes in the fair value of investment assets, is presented in
the statement of changes in net assets available for benefits.
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Notes to the financial statements
December 31, 2021

2. Statement of compliance with Canadian accounting standards
for pension plans and summary of significant accounting policies (continued)

(@) Financial instruments (continued)

Financial liabilities
Financial liabilities are measured subsequently at amortized cost using the effective interest
method.

(b) Pension obligations

The Plan is a defined benefit plan established for members. The pension obligations
recognized in the statements of financial position are the actuarial present value of accrued
pension benefits determined by applying best estimate assumptions and the projected benefit
method prorated on services.

(c) Netinvestment income

Income from investments is recognized on an accrual basis and includes dividend income
(recognized on ex-dividend date), interest income, and is net of investment manager fees.

(d) Changes in the fair value of investment assets and liabilities

This includes both realized gains or losses on sale of investments and unrealized gains or
losses on investments.

Realized gains or losses on sale of investments are the difference between the proceeds
received and the average cost of investments sold.

Unrealized gains or losses on investments represent the difference between the carrying value
at the year end and the carrying value at the previous year end or purchase value during the
year, less the reversal of previously recognized unrealized gains and losses in respect of
disposals during the year.

(e) Contributions

Required employee and employer contributions are recorded the month following when the
payroll deductions are made. Employee and employer contributions, as well as special
payments due to the Plan at the end of the year are recorded on an accrual basis. Cash
received from pension plan transfers or members for service purchases are recorded when
received.
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Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

2. Statement of compliance with Canadian accounting standards
for pension plans and summary of significant accounting policies (continued)

(f)  Benefits

Benefit payments to retired members, commuted value payments and refunds to former
members are recorded in the period paid. Accrued benefits are recorded as part of the accrued
pension benefit obligation.

(9) Estimation uncertainty

When preparing the financial statements, management undertakes a number of judgements,
estimates and assumptions about recognition and measurement of assets, liabilities, revenue,
and expenses. The actual results are likely to differ from the judgments, estimates and
assumptions made by management and will seldom equal the estimated results. Information
about the significant judgments, estimates and assumptions that have the most significant
effect on the recognition and measurement of assets, liabilities, revenue, and expenses are
discussed below:

Fair value of financial instruments

Management uses valuation techniques in measuring the fair value of financial instruments,
where active market quotes are not available. Details of the assumptions used are given in the
notes regarding financial assets and liabilities. In applying the valuation techniques,
management makes maximum use of market inputs, and uses estimates and assumptions that
are, as far as possible, consistent with observable data that market participants would use in
pricing the instrument. Where applicable data is not observable, management uses its best
estimate about the assumptions that market participants would make. These estimates may
vary from the actual prices that would be achieved in an arm’s length transaction at the
reporting date.

Pension obligations

Management estimates the pension obligations annually with the assistance of an independent
actuary; however, the actual outcome may vary due to estimation uncertainties. The estimate
of the pension obligation of $144,611,949 (2020 - $141,762,849) is based on assumed rates of
retirement, mortality, breaks in service and contributory hours. Discount factors are determined
at or near year-end to reflect the long-term expectation of investment returns that are
denominated in the currency in which the benefits will be paid and that have terms to maturity
approximating the terms of the related pension obligation.
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

3. Investment assets

The investment in the Halifax Regional Municipality Master Trust (the “HRM Master Trust”) is
recorded at its fair value. The Plan’s interest in the HRM Master Trust represents 6.50%
(December 31, 2020 — 6.39%) of the HRM Master Trust units. The remaining units are held by
the Halifax Regional Municipality (‘HRM”). The co-mingling of investments does not affect the
actuarial liabilities or the net assets available for benefits of the Plan.

The fair value of the investment in the HRM Master Trust is determined as at the date of the
statements of financial position as described in note 2(a). The fair value of the investment in
the HRM Master Trust is categorized as a Level 2 investment under fair value hierarchy
measurement.

Section 67 (3) of the Pension Benefits Act Regulations requires disclosure of each investment
asset that has a fair value greater than two percent (2%) of the fair value of all the investment
assets of the Plan. The following schedule reports all investments having a fair value greater
than 2% of the fair value of all investment assets of the Plan.

Investment Asset Class Market Value
BlackRock Canadian World Index Fund Global Equities $ 9,807,858
Wellington Management Global Total Return Foreign Bonds 8,860,366
Fund
BlackRock Alpha Advantage Global Fund Global Equities 7,960,498
BlackRock Active Canadian Equity Fund Canadian Equities 6,619,310
Mawer International Equity Pooled Fund International Equities 5,613,572
Marathon International Equity Fund International Equities 5,259,916
UBS (UK) Real Estate Funds Selection Global Real Estate-Limited 4,450,695
Ex Canada, L.P. Partnership
Minto Multi-Residential Income Partners I, L.P. Real Estate-Limited 4,241,308
Partnership
Wellington Emerging Markets Local Equity Fund ~ Emerging Market 3,916,894
Equities
Trinetra Emerging Markets Growth Fund Emerging Market Equities 3,571,810
$ 60,302,227
4, Net assets available for benefits 2020 2021

To pension plan
To extra voluntary contribution benefits
To individual locked in amounts

$ 173,777,663
589,577
269,123

$ 154,221,503
469,448
265,206

$ 174,636,363

$ 154,956,157
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

5. Pension obligations

An actuarial valuation of the Halifax Regional Water Commission Employees’ Pension Plan
was performed as at January 1, 2022.

The actuarial value of accrued benefits, determined periodically by the Plan’s actuary, is the
amount that results from applying actuarial assumptions to adjust the Plan benefits to reflect the
time value of money between the valuation date and the expected date of payment. The
significant actuarial assumptions used include:

a) 40% of members will retire at the age of 65, and 60% will retire at the earliest date of
eligibility for an unreduced pension;

b) interest rate assumption of 6.35% per annum (2019 — 5.80%);
c) salary scale assumption of 3.90% per annum (2019 — 3.90%); and

d) life expectancy of participants based upon the CPM-2014 Combined mortality table,
with Scale CPM-B (post retirement), no mortality in pre-retirement.

The 2019 interest rate assumption of 5.80% referenced above included an implicit margin for
conservatism of 0.60% as determined by the Plan. As a result of the new funding Regulations
effective April 1, 2020, the Plan’s implicit margin for conservatism has been removed for the
actuarial valuation of January 1, 2022, as an explicit level of conservatism has been added
through legislation (see note 1(b)).

As a result of the January 1, 2022 actuarial valuation, special payments in respect of going
concern liabilities are no longer required. The next actuarial valuation for the Plan is required to
be performed no later than January 1, 2025.

6. Netinvestmentincome 2021 2020
Income from investment funds $ 3,657,805 $ 3,763,614
Investment manager fees (301,176) (194,968)

$ 3,356,629 $ 3,568,646
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

7. Contributions

2021 2020
Participants’ contributions
Required $ 3,301,346 $ 3,230,131
Voluntary 89,978 79,982
$ 3,391,324 $ 3,310,113
Sponsor’s contributions
Required $ 3,301,346 $ 3,230,131
8. Benefit payments 2020 2019
Retirement benefit payments $ 4,739,794 $ 4,552,474
Termination benefit payments 783,885 677,236
Death benefit payment 63,848 -
$ 5,587,527 $ 5,229,710

During 2021, there were 13 termination benefit payments (2020 — 17) and 1 death benefit
payment (2020 — 0). Termination benefits are paid out as described in note 1(f).

9. Administrative expenses

Actuarial and consulting fees $
Audit and accounting fees

Bank custodian fees

Insurance

Miscellaneous

Professional fees

Registration fees

021 2020

83,773 $ 42,143

10,027 8,648

27,576 30,479

10,600 9,636

18,083 16,724

43,529 23,151

2,662 2,645

$ 196,250 $ 133,426

10. Related party transactions

The Halifax Regional Water Commission, the Plan’s sponsor, collects the Plan’s contributions
and pays certain expenses on behalf of the Plan. These items are then credited or charged

back to the Plan.
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

11. Financial instruments

Financial instruments risk exposure and management

The Plan is exposed to various risks in relation to its investment in the HRM Master Trust,
consisting of investment assets. The Plan’s financial assets are categorized in Level 2. The
main types of risks are market risk, credit risk and liquidity risk.

The Plan’s risk management policy is derived from the HRM Master Trust in which the Plan
holds units. The HRM Master Trust has formal policies and procedures placed upon it that
establish an asset mix among equity and fixed income investments, required diversification of
investments within categories, a set limit on the size of exposure to individual investments, and
a requirement to use A-rated counterparties.

The Plan does not actively engage in the trading of financial assets for speculative purposes,
nor does it write options. The most significant financial risks to which the Plan is exposed are
described below:

(@) Market risks

Market risk is the risk that the fair value or future cash flows of a financial instrument will
fluctuate because of changes in market prices. For purposes of this disclosure, the Plan
segregates market risk into three categories: interest rate risk, currency risk and other price
risk.

i.  Interest rate risk
Interest rate risk refers to the fact that the value of the Plan’s assets is affected by
changes in nominal interest rates and equity markets.

ii.  Currency risk
The Plan’s functional currency is Canadian dollars, and all the Plan’s transactions are
carried out in Canadian dollars.

iii. ~ Other price risk
Other price risk is the risk that the fair value or future cash flows of financial instruments
will fluctuate because of changes in market prices, other than those arising from interest
rate risk or currency risk, whether those changes are caused by factors specific to the
individual investment or factors affecting all securities traded in the market.

All investments have a risk of loss of capital. The maximum risk resulting from the
investments is determined by the fair value of the instruments, which total $174,426,797
at December 31, 2021 (2020 - $154,762,753). A one percent change (1%) in market risk
(holding all variables constant) will impact the fair value of these instruments by
approximately $1,744,000 (2020 - $1,548,000).
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

11. Financial instruments (continued)
(b)  Credit risk

Credit risk on financial instruments is the risk of financial loss occurring because of default or
insolvency of a counterparty on its obligations to the Plan. The Plan’s credit risk is primarily
attributable to the underlying assets of the HRM Master Trust. Credit risk is mitigated through
the management of the HRM Master Trust assets with generally accepted parameters of safety
and prudence, using a diversified investment program. Investments in the HRM Master Trust
must adhere to specific limitations as outlined in the Halifax Regional Municipality’s Statement
of Investment Policies and Procedures for the Defined Benefit Pension Plan (“the Statement of
Investment Policies and Procedures”).

(c) Liquidity risk

Liquidity risk is the risk of not being able to meet the Plan’s cash requirements in a timely and
cost-effective manner. Liquidity requirements are managed through income generated from
investments and monthly contributions made by members and the employer. The sources of
funds are used to pay pension benefits, make additional investments, and fund operating
expenses. The Plan’s primary future liabilities include the accrued benefit obligation of the
Plan. The Plan’s main asset, the investment in the HRM Master Trust, is liquid as cash is
available to make required payments.

The following are the contractual maturities of financial liabilities:

Payments due year ending December 31, 2021

Less than 1-3 After 5
Total 1 year years 4 - 5 years years
Payables and
accruals $ 60,109 $ 60,109 $ $ $

Payments due year ending December 31, 2020

Less than 1-3 After 5
Total 1 year years 4 - 5years years
Payables and
accruals $ 30,508 $ 30,508 $ $ $
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

11. Financial instruments (continued)

Fair value disclosure

The financial instruments recognized at fair value on the statement of financial position must be
classified as one of three fair value hierarchy levels. This hierarchy groups financial assets and
liabilities into three levels based on the significance of inputs used in measuring the fair value of
the financial assets and liabilities. The fair value hierarchy has the following levels:

Level 1: quoted prices (unadjusted) in active markets for identical assets or liabilities;
Level 2: inputs other than quoted prices included within Level 1 that are observable for
the asset or liability, either directly or indirectly (i.e., as prices) or indirectly (i.e.,

derived from prices); and

Level 3: inputs for the asset or liability that are not based on observable market data
(unobservable inputs).

The level within which the financial asset or liability is classified is determined based on the
lowest level of significant input to the fair value measurement. The financial assets and
liabilities measured at fair value in the statement of financial position are grouped into the fair
value hierarchy as follows:

Financial assets at fair value as at December 31, 2021

Level 1 Level 2 Level 3 Total

Assets
Pooled fund $ $ 174,426,797 $ $ 174,426,797

Financial assets at fair value as at December 31, 2020

Level 1 Level 2 Level 3 Total

Assets
Pooled fund $ $ 154,762,753 $ $ 154,762,753

There were no transfers between the three levels between December 31, 2020 and
December 31, 2021.

The methods and valuation techniques used for the purpose of measuring fair value are
unchanged compared to the previous reporting period.
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Halifax Regional Water Commission
Employees’ Pension Plan

Notes to the financial statements
December 31, 2021

12. Capital management

The Plan defines its capital as the surplus of the Plan, as determined annually based on the fair
value of net assets and actuarial liabilities, provided by the actuarial valuation prepared by the
Plan’s independent actuary (note 5).

The overall objectives in investing the assets of the Plan are to ensure sufficient liquidity to
support its financial obligations, to continue to provide benefits in the best interest of its
members, to remain financially self-sufficient and to preserve and enhance the value of capital
through adequate diversification in high quality investments and achieve the highest investment
return that can be obtained with the assumption of an acceptable degree of risk. The Plan
holds units with the HRM Master Trust which has formal policies and procedures that establish
asset mix, require diversification within different categories, set a limit on the exposure to
individual investments and provides a requirement to use A-rated counterparties.

13. Subsequent event

Since December 31, 2021, there have been a number of factors affecting economic activity
including the lingering effects of COVID-19, increased inflation, rising interest rates, and the
Russia-Ukraine conflict, which are causing material disruptions to businesses around the world
and significant volatility and weakness in the global equity markets.

As at April 30, 2022, the fair value of the Plan’s investments declined by 4.61%, or

approximately $7,970,000 since December 31, 2021. Currently the Plan does not foresee a
significant impact to future operations or its ability in continuing to make benefit payments.
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TO: Becky Kent, B.A., Chair, and Members of the Halifax Regional
Water Commission Board, as Trustees of the Halifax Regional
Water Commission Employees’ Pension Plan

Louisde  venonn
SUBMITTED BY: Montorun 2557550,

Louis de Montbrun, CPA, CA

Director, Corporate Services / CFO

Cathie gi‘?_iéilllz signed by Cathie
APPROVED: O'Toole V25418 0300

Cathie O’Toole

General Manager

DATE: June 16, 2022

SUBJECT: Halifax Regional Water Commission Employees’ Pension Plan
- Actuarial Valuation, January 1, 2022

ORIGIN

Nova Scotia Pension Benefits Act (the “Act”), and pursuant to the motion by the Halifax
Regional Water Commission Board (the “Board”) January 27, 2022, as follows:

“That the Halifax Water Board approve the attached actuarial valuation

assumptions, to be used in conducting the January 1, 2022 actuarial valuation of
the Halifax Regional Water Commission Employees’ Pension Plan (the “Plan™).”

RECOMMENDATION

It is recommended the Board approve the recommendations contained in the “Report on
Actuarial Valuation (hereinafter called the “Valuation”) as at January 1, 20227,
including:

1. Changing the employer and employees’ rate of pension current service
contributions effective immediately, upon updating the payroll software to

accommodate, made retroactive to January 1, 2022,

and
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Halifax Water Board
June 23, 2022

2. Endorse the release the Actuarial Report to the Pension and Benefits Committee, and to
all employee groups.

BACKGROUND

Section 53(1) of the Pension Benefits Regulations requires defined benefit pension plans
to file an actuarial valuation report a minimum of every three years.

DISCUSSION

At the January 27, 2022, meeting of the Board was asked to approve the assumptions to be
used in the January 1, 2022 Valuation for the Halifax Regional Water Commission
Employees’ Pension Plan (the “Plan”). A major change with respect to economic
assumptions compared to the January 1, 2019 Valuation was the increase in the interest
(discount) rate from 5.80% to 6.35%, which saw the removal of a 0.60% implicit margin
for conservatism incorporated in the previous Valuation. This action was made available
due to new funding Regulations within the Act, now requiring defined benefit plans to add
an explicit level of conservatism or “Provision for Adverse Deviation” (PfAD) to the going
concern liabilities of the Plan. The PfAD is based on the riskiness of the asset mix of the
Plan, and for the January 1, 2022 Valuation, the PfAD is reported at 7%. The Board
approved the assumptions to be used in the January 1, 2022 Valuation.

The Halifax Water Pension & Benefit Committee met with the Plan’s actuary Eckler Ltd
at a meeting on May 11, 2022, and reviewed the preliminary results of the Actuarial
Valuation as at January 1, 2022.

On June 16, 2022, the Plan’s actuary, Eckler Ltd., released its “Report on the Actuarial
Valuation as at January 1, 2022 (see attached). A summary of the financial results can be
found immediately following the Table of Contents of the full report, the highlights of
which are outlined below:

Going Concern Financial Position:

As outlined in Table 1 below, the Plan has seen a significant improvement from the last
Valuation, having gone from a surplus position of $2.1 million in 2019 to a surplus of $28.4
million in 2022 2019, resulting in a funded ration on a going concern basis of 119.6%. The
surplus reported in 2019 was the first for the Plan since 2000, and improvements to the
Plan are directly attributed to the Plan re-designed in January 2016 with the intent to
improve the Plan’s financial position and sustainability over the long-term. Another
contributing factor is the improved investment performance of the Halifax Regional
Municipality Pension Plan Master Trust, in which the Plan’s funds are co-mingled.
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Table 1

Going Concern Financial Position January 1, 2019 January 1, 2022
Going concern value of assets $126,429,100 $172,968,400
Going concern liability (124,371,400) (135,206,900)
Provision for adverse deviations (“PfAD”) N/A (9,405,000)
Going concern excess / (unfunded liability) $2,057,700 $28,356,500
Required PfAD N/A 7.0%

Solvency Financial Position:

The Plan received a solvency funding exemption effective June 1, 2015, however the
calculation of the solvency ratio is still relevant. Under the Act, should the solvency ratio
fall below the 85% threshold, the Plan would be required to file an annual cost certificate
in addition to a Valuation every three (3) years. As reported in Table 2 below, the solvency
ratio for the Plan as at January 1, 2022 is 105.0%, therefore the next Valuation is not
required until January 1, 2025.

Table 2
Solvency Financial Position January 1, 2019 January 1, 2022
Market value of assets $126,429,100 $172,968,400
Estimated wind-up expenses (250,000) (350,000)
Solvency assets $126,179,100 $172,618,400
Solvency liabilities x %* for measuring solvency deficiency (129,681,300) (140,056,500)
Solvency excess / (deficiency) ($3,502,200) $32,561,900
Solvency concerns ratio 0.975 1.050

* 85% atJanuary 1, 2022, 100% at previous valuations

Funding Requirements:
Funding requirements resulting from the January 1, 2022 Valuation are described below,
and summarized in Table 3 below.

e Current Service Contributions
The combined current service rates will decrease to 19.20% from 20.68%, which
includes a margin of 7.0% representing the PfAD. Employees’ contributions in
2022 will be 9.60% of pensionable earnings, which will be matched by the Halifax
Water. Prior to January 1, 2022, employees’ and Halifax Water each contributed
10.34% of pensionable earnings.

e As a result of the Plan reporting an actuarial surplus on a going concern basis,

unfunded liability special payments are not required over the next three (3) year
period.
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Table 3
Funding Requirements (annualized) January 1, 2022
% of Payroll $
Estimated contributory payroll for 2022 service $34,166,800
Total value of benefits for active Members 19.20% $6,558,600
Employee contributions (from active Members) 9.60% $3,279,300
Matching employer contributions 9.60% $3,279,300
Minimum special payments in 2022 towards amortization of 50
unfunded actuarial liabilities
Total employer cost in 2022 $3,279,300
Communications:

The communication strategy with respect to the Plan (and Valuation) will include the
release of the Valuation to the Pension and Benefits Committee, and to all employee
groups. This will be supplemented with scheduled Plan information sessions, schedule
virtually or in-person, at various Halifax Water facilities in August and September 2022.
The purpose of the information sessions is to provide an overview of the Plan and the
pension promise to its members, an update on the financial position of the Plan, and inform
of any upcoming changes to pension legislation in Nova Scotia affecting the Plan.

ATTACHMENT

Report on the Actuarial Valuation as at January 1, 2022

Digitally signed by Allan

Campbell
Report Prepared by: /V /&%@74‘/‘” Dater 202205 17

12:15:29 -03'00"

Allan Campbell, B.Comm, CPA, CMA
Manager, Finance, 902-266-8655
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SUMMARY OF RESULTS

Going Concern Financial Position January 1, 2019 January 1, 2022
Going concern value of assets $126,429,100 $172,968,400
Going concern liability (124,371,400) (135,206,900)
Provision for adverse deviations (‘PfAD") N/A (9,405,000)
Going concern excess / (unfunded liability) $2,057,700 $28,356,500
Required PfAD N/A 7.0%
Solvency Financial Position January 1, 2019 January 1, 2022
Market value of assets $126,429,100 $172,968,400
Estimated wind-up expenses (250,000) (350,000)
Solvency assets $126,179,100 $172,618,400
Solvency liabilities x %* for measuring solvency deficiency (129,681,300) (140,056,500)
Solvency excess / (deficiency) ($3,502,200) $32,561,900
Solvency concerns ratio 0.975 1.050

* 85% at January 1, 2022, 100% at previous valuations

Wind-up Financial Position January 1, 2019 January 1, 2022
Market value of assets $126,429,100 $172,968,400
Estimated Wind-up expenses (250,000) (350,000)
Wind-up assets $126,179,100 $172,618,400
Total wind-up liabilities (177,459,700) (222,913,200)
Wind-up surplus / (deficiency) ($51,280,600) ($50,294,800)
Transfer ratio 71.2% 77.6%
Funding Requirements (annualized) January 1, 2022
% of Payroll $
Estimated contributory payroll for 2022 service $34,166,800
Total value of benefits for active Members 19.20% $6,558,600
Employee contributions (from active Members) 9.60% $3,279,300
Matching employer contributions 9.60% $3,279,300

Minimum special payments in 2022 towards amortization of
unfunded actuarial liabilities

$0

Total employer cost in 2022 $3,279,300
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SECTION | INTRODUCTION AND PURPOSE OF VALUATION

At the request of the Halifax Regional Water Commission, we have completed an actuarial valuation of the Halifax
Regional Water Commission Employees’ Pension Plan as at January 1, 2022. The last actuarial valuation was
performed as of January 1, 2019.

The purposes of this actuarial valuation are as follows:
= to determine the financial position of the Plan on going concern, solvency and hypothetical wind-up bases;
= to establish the minimum and maximum contributions to the Plan until the next valuation; and

= to meet the statutory filing requirements under the Nova Scotia Pension Benefits Act and the Income Tax Act.

In this report, we have first provided the valuation results, along with an actuarial opinion with recommended
funding levels for use until the next valuation. The data, actuarial assumptions and methodology used in valuing
both the assets and the actuarial liabilities are provided by way of appendices for ease of reference.

The intended users of this report are the Halifax Regional Water Commission, the Nova Scotia Superintendent of
Pensions and the Canada Revenue Agency. This report is not intended or necessarily suitable for purposes other
than those listed above. Any party reviewing this report for other purposes should have their own qualified
professional assist in their review to ensure that the party understands the assumptions, results and uncertainties
inherent in our estimates.

The next valuation of the Plan must be completed as at a date no later than January 1, 2025.

Reliance

We have relied on the asset information in the financial statements provided by the Plan sponsor. We have also
relied on the Plan sponsor to provide all relevant data and to confirm the pertinent Plan terms.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
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SECTION Il PLAN CHANGES AND SUBSEQUENT EVENTS

The previous valuation was prepared as at January 1, 2019. There have been no amendments or changes to the
Plan between the last actuarial valuation and this valuation effective January 1, 2022.

A detailed description of the current provisions of the Plan is contained in Appendix E, at the end of this report.

Actuarial Assumptions

There have been changes to the going concern assumptions since the last valuation. We have increased the
discount rate assumption to 6.35% p.a. from 5.80% p.a. used at the previous valuation to reflect the current
expectation of the long-term rate of return on Plan assets, and to remove the margin for adverse deviations that
was previously included. We have also changed the interest rate assumed on employee contributions from 4.0%
p.a. to 2.5% p.a., and the percentage married assumption from 100% to 85% to better reflect actual Plan
experience.

The solvency assumptions have been changed to reflect market conditions at the valuation date. We have also
increased assumed wind-up expenses from $250,000 to $350,000.

The actuarial assumptions used in the valuation are provided in Appendix B.

The Actuarial Standards Board (ASB) published amendments to the CIA Standards of Practice (Section 3500:
practice-specific standards for pension commuted values) on January 24, 2020 with an effective date of

August 1, 2020. On April 6, 2020, the ASB announced it had decided to delay the effective date of the new
Standard of Practice to be a date no earlier than December 1, 2020. The effect of this new Standard of Practice
has been incorporated into this valuation.

We are not aware of any events subsequent to the valuation date that would have a material impact on the results
of this valuation.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
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SEecTION I FINANCIAL POSITION OF THE PLAN

A. Going Concern Basis: Financial Position as at January 1, 2022

In accordance with the Regulations under the Nova Scotia Pension Benefits Act (“the Regulations”), going
concern valuations with effective dates on or after December 31, 2019 must reflect an explicit provision for
adverse deviations (“PfAD”), which is to be applied to the going concern liabilities. A PfAD of 7.0% was
determined — more information on the determination of the PfAD is provided in Appendix B of this report.

The valuation balance sheet shown below summarizes going concern liability figures and the corresponding asset
values (rounded to the nearest $100) as of January 1, 2022 and as at January 1, 2019 for comparative purposes.

FINANCIAL POSITION — GOING CONCERN BAsIs

January 1, 2019 January 1, 2022

Going concern assets

Market value of assets $126,429,100 $172,968,400
Going concern actuarial liabilities

Active Members $64,565,300 $64,894,100
LTD Members 3,947,600 4,318,300
Pensioners (i.e., retired Members receiving a pension) 50,685,100 60,390,000
Survivor pensions 3,497,600 3,899,300
Deferred pensions & benefit payments in transit 1,127,800 855,500
s ioutar comaces
Total going concern actuarial liabilities $124,371,400 $135,206,900
PfAD = 7.0% of actuarial liabilities (excluding AVCs) n/a 9,405,000
Total going concern actuarial liabilities including PfAD $124,371,400 $144,611,900
Going concern excess / (unfunded liability) $2,057,700 $28,356,500

As shown above, the January 1, 2022 actuarial valuation has revealed a going concern excess in the amount of
$28,356,500. This compares to a going concern excess at the previous valuation of $2,057,700.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
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Sensitivity Analysis

In accordance with the Canadian Institute of Actuaries’ Standards of Practice, below we show the impact on the
going concern actuarial liability as at January 1, 2022 of a one percentage point drop in the discount rate
assumption (i.e., from 6.35% per annum to 5.35% per annum) with all other assumptions unchanged.

GOING CONCERN SENSITIVITY
Impact 1% Drop
Total Going Concern Actuarial Liability (excluding PfAD) $160,040,100

The change would have the impact of increasing the plan liabilities by $24,833,200, or 18.4% as at
January 1, 2022.

Reconciliation of Going Concern Financial Position

The reconciliation provides an independent cross-check of the calculations performed, and also determines the
chief reasons leading to the change in the surplus and/or unfunded liabilities (deficiencies) that have occurred
since the previous valuation date.

Although a complete analysis down to the final dollar can be made, such an analysis requires the processing of a
considerable amount of detailed data relating to the Plan; the expense of which would not normally be justified
unless there were special circumstances. However, it is possible to make an approximate analysis along broader
lines and, under normal circumstances, this type of analysis will produce meaningful results.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA

AS AT JANUARY 1, 2022 EMPLOYEES’ PENSION PLAN ’



ECKLER

The table below summarizes the results of our reconciliation of change in financial position over the past three
years under consideration.

RECONCILIATION OF GOING CONCERN FINANCIAL POSITION

January 1, 2019 to January 1, 2022

Going concern excess / (unfunded liability) as at January 1, 2019: $2,057,700

Add:

= |nterest on going concern excess at valuation rate 379,200

= [nvestment experience 19,461,900

= Change in the discount rate (from 5.80% p.a. to 6.35% p.a.) 12,834,700

= Salary increases lower than expected under the actuarial assumptions 1,672,700

= Pension indexing less than expected under the actuarial assumptions 1,196,400

= Change in demographic assumptions (percent married) 813,200

= Pensioner mortality experience 360,300

= Miscellaneous sources of gain / (loss) 320,600

Deduct:

= Retirement experience (1,015,900)
» Termination experience (319,300)
= Addition of Provision for adverse deviations (PfAD) (9,405,000)
Going concern excess / (unfunded liability) as at January 1, 2022: $28,356,500
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B. Solvency Basis: Financial Position as at January 1, 2022

The financial position of the Plan on a solvency basis as of January 1, 2022 is as follows:

FINANCIAL POSITION — SOLVENCY BAsIS

January 1, 2019 January 1, 2022

Solvency assets

Market value of assets as at valuation date $126,429,100 $172,968,400
Estimated wind-up expenses (250,000) (350,000)
Total solvency assets $126,179,100 $172,618,400
Solvency liabilities

Active Members $65,211,900 $80,338,600
LTD Members 4,801,200 5,993,500
Pensioners (i.e., retired Members receiving a pension) 54,263,500 72,000,900
Survivor pensions 3,687,000 4,393,100
Deferred pensions & benefit payments in transit 1,169,700 1,196,500
A il 548,000 849,700
Total solvency liabilities $129,681,300 $164,772,300
5120601300 5140056500
\?;)Ilt‘::'c‘:f:ys ::g;sispla ;d"e‘Z;:ts) excluding present ($3,502,200) $32,561,900
I?re;gnt valqe of 5 years’ worth of unfunded $0 $0
liability special payments

Solvency excess / (deficiency) ($3,502,200) $32,561,900

' Under Section 9 of the Regulations under the Nova Scotia Pension Benefits Act, the applicable percentage of solvency liabilities to be

included for purposes of measuring a solvency deficiency is 85% at January 1, 2022, and 100% at January 1, 2019.

In accordance with Section 7(2) of the Regulations, the calculation of the solvency liabilities do not include the

following liabilities:

(a) indexing in relation to pension benefits accrued prior to June 1, 2015; and

(b) the entitlements of a member on wind-up of the plan related to the grow-in provisions of the Pension Benefits
Act (Section 97).

As shown above, the solvency valuation has revealed a solvency excess of $32,561,900 as at January 1, 2022.

ACTUARIAL VALUATION
AS AT JANUARY 1, 2022
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A valuation indicates solvency concerns if the ratio of solvency assets to solvency liabilities is less than 0.85, and
if 2 pension plan that is exempt from solvency funding has solvency concerns, a cost certificate (with certain
prescribed information) must be completed effective one year following the valuation date. As at January 1, 2022,
the ratio of solvency assets to solvency liabilities is 1.050 (i.e., $172,968,400 / $164,772,300). Therefore, a cost
certificate does not have to be completed as at January 1, 2023.

Sensitivity Analysis

In accordance with the Canadian Institute of Actuaries’ Standards of Practice, below we show the impact on the
solvency liability as at January 1, 2022 of a one percentage point drop in the discount rate assumption. All other
assumptions were kept unchanged.

SOLVENCY SENSITIVITY
Impact 1% Drop
Total Solvency Actuarial Liability $201,064,600

The change would have the impact of increasing the liabilities by $36,292,300 or 22.0% as at January 1, 2022.

Incremental Cost

In accordance with the Canadian Institute of Actuaries’ Standard of Practice, we have estimated the incremental
cost of the solvency liability as at January 1, 2022. This is the present value of the expected aggregate change in
solvency liability between January 1, 2022 and the next valuation date, adjusted upwards for expected benefit
payments. The next valuation is expected to be as at January 1, 2025.

in our report, we have determined the incremental cost on a solvency basis. The incremental cost was
determined as the sum of (a) and (b) minus (c):

(a) the projected solvency liability at the next valuation date for those members at the current valuation date,
allowing for expected decrements, change in membership status and service accrual between the current
valuation date and the next valuation date. No adjustment was made for new entrants between the two
valuation dates. The resulting projected solvency liability was then discounted to the current valuation date;

(b) the present value of the benefit payments expected to be paid between current valuation date and the next
valuation date, discounted to the current valuation date; and

(c) the solvency liability as at the current valuation date.

For purposes of calculating the solvency incremental cost, the expected decrements, as well as the expected
benefit payments between the current valuation date and the next valuation date, were determined using the
going concern demographic assumptions. The projected solvency liability at the next valuation date was
determined using the same methods and assumptions as disclosed in Appendix B of this report. In particular, we
have assumed that the discount rates will remain the same throughout the projection period and the Standards of
Practice for determining Pension Commuted Values in effect at the valuation date will remain unchanged, as will
the current educational guidance on the estimation of annuity purchase costs.
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The estimated incremental cost as at January 1, 2022 is $38,829,400. The estimated incremental cost does not
impact the funding requirements of the Plan under the Nova Scotia Pension Benefits Act and is for information
purposes only.

C. Transfer Ratio as at January 1, 2022

The Regulations under the Nova Scotia Pension Benefits Act also require the determination of a “transfer ratio”.
This transfer ratio is used to determine whether transfers of commuted values to terminating members can be
made in full, immediately. The transfer ratio is the ratio of:

(i) the solvency assets (at market value), minus the lesser of the previous year credit balance and the sum of the
minimum contributions required under the Regulations until the next valuation date ($172,968,400 — $0), to

(i) the sum of the solvency liabilities and the liabilities for benefits that were excluded in calculating the solvency
liabilities (i.e., the wind-up liabilities).

As at January 1, 2022 the transfer ratio was 77.6% (i.e., $172,968,400 divided by ($164,772,300 + $58,140,900)).

If the transfer ratio is less than 1 then, unless certain conditions are met, a portion of a terminated member’s
commuted value cannot be paid in a lump sum, but instead must be held back and paid with interest within

5 years. For this plan, the portion is 22.4%. The two conditions that allow full payment of the commuted value
are:

= if an additional contribution is remitted to the fund equal to the portion of the commuted value that should be
held back, or

= if the aggregate of transfer deficiencies for all transfers made since the last review date does not exceed 5%
of the assets of the plan at that time.
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D. Hypothetical Wind-up Basis: Financial Position as at January 1, 2022

The financial position of the Plan on a wind-up basis as of January 1, 2022 is as follows:

FINANCIAL POSITION — WIND-UP BASIS

January 1, 2019 January 1, 2022

Wind-up assets

Market value of assets as at valuation date $126,429,100 $172,968,400
Estimated wind-up expenses (250,000) (350,000)
Total wind-up assets $126,179,100 $172,618,400
Wind-up liabilities

Active Members $96,556,600 $117,379,000
LTD Members 6,369,000 7,540,600
Pensioners (i.e., retired Members receiving a pension) 68,163,400 90,055,400
Survivor pensions 4,392,000 5,201,900
Deferred pensions & benefit payments in transit 1,430,700 1,886,600

Additional voluntary contributions

(includes conversion accounts) 548,000 849,700
Total wind-up liabilities: $177,459,700 $222,913,200
Wind-up excess / (deficiency) ($51,280,600) ($50,294,800)

As shown above, on a wind-up basis there is a wind-up deficiency of $50,294,800 after providing for the
settlement of all accrued benefit entitlements as at January 1, 2022, and the inclusion of grow-in benefits.
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SECTION IV FUNDING REQUIREMENTS

A. Current Service Costs

The Plan’s current service cost is the value of the benefits accruing to Members in the year following the
valuation, determined on a going concern basis.

The table below summarizes the results of the Plan’s current service cost for the 12-month period following
January 1, 2022. According to the Plan Rules, this cost should be shared equally by the employer and the Plan

members.
CURRENT SERVICE COSTS

% of Payroll $
Estimated contributory payroll for 2022 service $34,166,800
Total value of benefits for active Members 17.94% $6,129,500
Total value of benefits for active Members (including 7.0% PfAD?) 19.20% $6,558,600
Employee contributions (from active Members) 9.60% $3,279,300
Employer contributions 9.60% $3,279,300

! After discussion with the Halifax Regional Water Board of Commissioners and the Pension and Benefit Committee it was decided that the
current service cost for purposes of setting contribution rates should include the PfAD.

The cost of benefits accruing (including the 7.0% PfAD) in respect of the year following the valuation date is
$6,558,600 or 19.20% of active contributory payroll. The employee and employer contributions in respect of
active Members should therefore be set at a flat rate of 9.60% of earnings. The table below summarizes the
Water Commission’s estimated current service contributions for the three years commencing January 1, 2022,
assuming pensionable earnings of $34,166,800 for 2022 and increasing by 3.90% per annum in the years
following.

Estimated Contributory Payroll Estimated Employer Current Service Cost
2022 $34,166,800 $3,279,300
2023 $35,499,300 $3,407,200
2024 $36,883,800 $3,540,100

The actual dollar amount of current service contributions for the years following the valuation date may be higher
or lower than the amounts indicated above if the actual pensionable earnings are different than assumed.
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Sensitivity Analysis

Below we show the impact on the 2022 current service cost as at January 1, 2022 of a one percentage point drop
in the discount rate assumption. All other assumptions were kept unchanged.

CURRENT SERVICE COST SENSITIVITY

Impact 1% Drop

Total Current Service Cost (Including 7.0% PfAD) $8,492,600

The change in the discount rate would have the impact of increasing the current service cost by $1,934,000 or
29.5% as at January 1, 2022. The resulting current service cost would amount to employee and employer
contributions in respect of active Members of 12.43% of earnings (for a total of 24.86% of earnings).

B. Special Payments

The valuation as at January 1, 2022 continues to reveal a going concern excess. Therefore, no going concern
special payments are required.

The Plan has a solvency funding exemption as per subsection 19(6) of the Regulations under the Nova Scotia

Pension Benefits Act, and therefore no special payments would be required to amortize the Plan’s solvency
deficiency, if it had one.
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SECTIONV ACTUARIAL OPINION

The following represent our primary conclusions as a result of our actuarial valuation as at January 1, 2022:

1. As at the valuation date there exists a Plan going concern excess of $28,356,500.

2. The Plan has a solvency excess of $32,561,900.

3. The cost of benefits accruing (including a 7.0% PfAD) in respect of the year following the valuation date is
$6,558,600, which amounts to 19.20% of active contributory payroll. Required employee and employer

contributions are each 9.60% of payroll for each of the next three years in order to cover current year cost.

4. The adequacy and appropriateness of this funding level should be reviewed at the next actuarial valuation of
this Plan, which should take place as of January 1, 2025 at the latest.

5. Ifthe Plan were to be wound up on the valuation date, the value of Plan assets would be less than the Plan's
wind-up liabilities by an amount of $50,294,800.

6. The maximum employer contribution permitted in 2022 is estimated to be $53,574,100 and is equal to the
wind-up deficit of $50,294,800 plus the expected employer current service cost of $3,279,300.

7. The transfer ratio of the Plan is 77.6%.
8. The previous year credit balance as at January 1, 2022 was $0.

9. For purposes of paragraph 147.2(2)(d) of the Income Tax Act, the excess surplus based on the going concern
valuation was nil as of January 1, 2022.

10. We are not aware of any events that occurred between the valuation date and the date this report was
completed that would have a material impact on the results of this valuation. Any investment experience
occurring between the valuation date and the report date, which differs from the assumption made, is not
reported on in this valuation report and will be reported on in a future valuation.
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11. In our opinion,

a. the data on which the valuation is based are sufficient and reliable for the purposes of the valuation as
described in Section I;

b. the assumptions described herein are appropriate for the purposes of the valuation; and

c. the methods employed in the valuation are appropriate for the purposes of the valuation.

This report has been prepared, and our opinions given, in accordance with accepted actuarial practice in Canada.
It has also been prepared in accordance with the funding and solvency standards set by the Nova Scotia Pension
Benefits Act.

Nonetheless, emerging experience, differing from the assumptions, will result in gains or losses which will be
revealed in future valuations.

Respectfully submitted,

T fyr— Lot (D

Jeff Turnbull, FSA, FCIA Mary Kate Archibald, FSA, FCIA, CFA

G:\HWC\REPORTS\2022\Valuation Report - Jan 1, 2022 (final).docx
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APPENDIX A PLAN ASSETS

The pension plan assets are structured under a master trust arrangement whereby the Plan funds are invested in
the same manner as the HRM pension fund, however, a sub-account for HRWC is tracked for administrative
purposes. Plan assets are invested in a mix of fixed income, equity, real estate, infrastructure, and private equity
assets. At January 1, 2022, the market value of the fund amounted to $172,968,351.

Reconciliation of Plan Assets

A summary of pension fund transactions for the period January 1, 2019 to December 31, 2021 is summarized

below:
RECONCILIATION OF PLAN ASSETS

2019 2020 2021
January 1 $126,429,106 $141,212,832 $153,367,627
Employee Contributions — Current Service 2,949,015 3,142,261 3,271,501
Employee Contributions — Other 500,696 104,455 96,943
Employer Contributions — Current Service 2,946,847 3,142,261 3,271,501
Employer Contributions — Other 0 24,474 6,964
Net transfers 9,048 0 0
Net Investment Income 13,565,162 10,971,055 18,545,574
Pensions Paid (4,226,855) (4,552,474) (4,744,025)
Refunds (960,187) (677,237) (847,734)
December 31 $141,212,832 $153,367,627 $172,968,351

Performance of Plan Assets

The net rate of return on the pension fund's assets over the past three years is shown below:

ANNUALIZED RATES OF RETURN

Year Ending Net of Expenses Return

December 31, 2019 10.68%

December 31, 2020 7.74%

December 31, 2021 12.05%
3-year average 10.14%

The average rate of return since the last valuation was 10.14%, net of expenses.

It should be noted that these returns do not remove the impact of the timing of cash flows. They do, however,
accurately reflect the actual rate of growth of the pension fund. Thus, there may be differences between these
returns and the time weighted rates of return reported by the fund manager.
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APPENDIX B  ACTUARIAL METHODS AND ASSUMPTIONS

A. Valuation of Assets

Going concern assets are measured on a market value basis at this valuation. The table below summarizes the
calculation of the actuarial asset value at January 1, 2022, rounded to the nearest $100:

ACTUARIAL ASSET VALUE
January 1, 2022
Market value of assets $172,968,351
Contributions in transit 0
Actuarial value of assets $172,968,351

B. Going Concern Valuation

For the purposes of a going concern valuation, we select actuarial assumptions with a long-term focus. That is,
we anticipate that the Plan will continue indefinitely into the future. Actuarial assumptions are selected giving
consideration to historical trends, future expectations and Plan specific experience, where possible. The
assumptions chosen are expected to produce a stable pattern of funding and meet the plan sponsor’s desire to
minimize potential for significant shortfalls or deficits in the future.

The purpose of this part of our analysis is to determine an appropriate method and series of assumptions to make
proper allowance for the Plan's future liabilities by way of payment of pensions and other benefits. In making
these calculations, assumptions must be made:

= as to the probability that a particular payment will be made at a certain time (for example, depending upon
whether or not the individual concerned survives to that date), and

= the expected amount of each such payment.

In order to do this, we make a series of assumptions in connection with the many factors which will have a
bearing upon the future financial operation of the Plan. These include the following:

= future rates of mortality (and the corresponding life expectancies of the Plan members and their spouses),
= future rates of employee turnover (withdrawal from the Plan),
= future rates of salary increase for members of the Plan,

= the proportion of those plan members who are married (and in respect of whom a survivor's pension would be
payable to that individual's surviving spouse in the event of the member’s death).

Finally, we give consideration to the rate of interest that will be earned on the assets of the pension fund in future
years.
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As part of our process of analysis, all of these factors have received consideration. Where applicable, we have
taken into account the actual experience of this Plan. However, it should be noted that, from a statistical point of
view, actual experience data developed from a single pension plan has limited validity uniess the number of Plan
members is very large. Therefore, it becomes necessary to take into account statistics developed from many
other larger pension plans.

Going Concern Discount Rate Assumption

We have increased the discount rate assumption from 5.80% per annum (used in the January 1, 2019 actuarial
valuation) to 6.35% per annum for the January 1, 2022 actuarial valuation. This increase reflects our latest
expectations for the long-term rate of return on the pension fund, and the removal of the margin for adverse
deviations in the determination of the discount rate.

The economic assumptions (i.e., those related to interest rates and inflation) for this valuation are based on
reasonable expectations with respect to the relationships among key economic variables over the long term, as
well as the expected impact of those economic variables on the investment performance of the pension fund
given the fund'’s investment policy.

We have taken a “best estimate” approach to the determination of the discount rate, based on the expected future
investment return on the assets of the pension plan. In particular, our approach consists of:

= determining the best estimate of long-term, expected future investment returns for the various asset classes
in which the Plan invests;

= combining these best estimate long-term, expected future investment returns to reflect the Plan’s investment
policy, thereby creating an “"expected” fund return that is a weighted average of the asset class returns;

= including an allowance for additional return due to active versus passive management, and the impact of
rebalancing and diversification, which we have considered appropriate in the circumstance as a result of
stochastic modelling specific to the Plan’s target asset mix;

= and making appropriate provision for expenses.
The result of our analysis is depicted in the following table:

DISCOUNT RATE

Development of Discount Rate

Unadjusted “best estimate” return 6.25%
Less fees! (0.30%)
Plus “rebalancing and diversification effect” 0.40%
Less margin for adverse deviation (0.00%)
Equals discount rate 6.35%

" Fees shown here represent operational and passive management fees. It is assumed that active management fees would be paid for
through added value from active management.
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Going Concern Mortality Assumption

We have retained the mortality assumption used in the previous valuation, i.e., the CPM 2014 (Combined)
mortality table projected with Scale CPM-B.

We expect to review the mortality assumption from time to time, both to reflect trends in mortality, as well as the
development of new actuarial tables and standards.

Salary Scale Assumption

The salary scale assumption used for this valuation has remained at 3.90% per annum, the same rate as that
used in the previous valuation.

Maximum Pension Increase Assumption

Pensions are capped by Income Tax Act Regulations at $3,420.00 per year of service for retirements occurring in
2022. For this Plan, this maximum applies to service accrued prior to January 1, 2016. It is expected that this
maximum will be increased in accordance with an average wage index from 2022 onward. For purposes of the
valuation, we have assumed that the maximum pension will increase after 2022 by 3.00% per annum.

For service accrued after December 31, 2015, the maximum pension under the plan is limited to $2,818.89 per
year of service for retirements occurring in years 2022 to 2023. This limit will be increased by 1% in years
thereafter.

Going Concern Actuarial Methods

The actuarial cost method used in conducting this valuation is the projected unit credit cost method. This is the
same method as was used in the previous valuation.

In using this method, as a first step, a calculation is made of the liability in respect of all benefits that have
accrued to members on account of service up to and including the valuation date. This represents the "accrued
liability". It should be noted that this calculation takes into account pro;ected future pay increases for each
member up to and including expected retirement date.

As a completely separate process, the current year cost has been calculated (using exactly the same actuarial
assumptions). This represents the additional cost of the benefits that will accrue in respect of the 12-month
period following the valuation date. This is compared with the amount of the required employee contributions
over that period. The difference represents the required employer contribution necessary in order for those
benefits to be properly funded.

For an individual member, the funding pattern produced by the projected unit credit cost method is one that
increases (both in dollar terms and as a percentage of salary) over time. However, for the group as a whole, if the
average age remains constant (which can occur through the retirement of older members and the addition of new,
younger members) and salary levels increase in accordance with the salary scale, the contribution rate
recommended under this method will remain relatively constant. If the plan's average age increases, on the other
hand, the current year cost will also increase. Such increases would be revealed in future valuations.
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Provision for Adverse Deviations (PfAD)

For actuarial valuations with an effective date on or after December 31, 2019, the Regulations under the Nova
Scotia Pension Benefits Act were amended to include a PfAD when determining the going concern financial
position of the plan. The PfAD is derived from the target investment portfolio of the Plan and Section 12B of the

Regulations under the Nova Scotia Pension Benefits Act. There are two components when determining the
PfAD:

A) Aflat 5%; plus

B) A value determined under Section 12D of the Regulations, based on the Plan’s combined target asset
allocation for non-fixed income assets as determined under Section 12C of the Regulations.
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As per Section 12B(2) of the Regulations, the value of “A” in the formula above is zero for a pension plan that is
exempt from solvency funding. The following table details the calculation of the PfAD as at January 1, 2022:

DETERMINATION OF PFAD AS PER THE REGULATIONS UNDER THE NOVA SCOTIA PENSION BENEFITS ACT

Target Asset Allocation Per Regulation 12C,

“Product"” Used to

o e Sttement | Zprceniage ol A%Se! Dotermine Valus o
and Procedures Income Assets Tiile 17 [N TIEIID) 1149
Formula M N P=MxN
Cash 3.50% 100% 3.50%
Universe federal bonds 6.50% 100% 6.50%
Corporate bonds 3.50% 100% 3.50%
High yield bonds 2.00% 50% 1.00%
EM debt 0.50% 50% 0.25%
Mortgages 2.00% 50% 1.00%
Private debt 2.50% 50% 1.25%
Private debt (IG) 2.00% 50% 1.00%
CND equity 4.00% 0% 0.00%
US equity 4.50% 0% 0.00%
International equity 6.50% 0% 0.00%
Global equity 15.00% 0% 0.00%
Small cap equity 4.00% 0% 0.00%
EM equity 6.00% 0% 0.00%
Real estate 15.25% 50% 7.63%
Infrastructure 15.25% 50% 7.63%
Private Equity 7.00% 0% 0.00%
Total 100.00%
Value of "C" under Regulation 12C 33.25%
100% - C = "Non-fixed Income Assets" under Regulation 12C(1) 66.75%

Determine Provision for Adverse Deviations (Regulation 12B)

Per Regulation 12D(1), table amount for 60% non-fixed income assets 5.00%
Per Regulation 12D(1), table amount for 70% non-fixed income assets 8.00%
Per Regulation 12D(2), linear Interpolation = 0.3325 X 5.00% + 0.6675 X 8.00% 7.00%

Therefore, the total PfAD for the Plan is equal to “A” + “B” = 0% + 7.00% = 7.00%.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
AS AT JANUARY 1, 2022 EMPLOYEES’ PENSION PLAN




ECKLER

The following table details the actuarial assumptions that have been used in the going concern valuation
(including, in each case, the source of the statistics used for this purpose):

GOING CONCERN VALUATION ACTUARIAL ASSUMPTIONS

January 1, 2022

Interest:

Retirement Age:

Withdrawals:
Salary Scale:

Maximum Pension:

Increase in Maximum Pension:

Percentage Married:

Spouse’s Age:

Interest on Employee Contributions:

Pre-retirement Mortality:
Post-retirement Mortality:
Funding Method:

C. Solvency Valuation

Pre-retirement: 6.35% per annum

Post-retirement: 4.35% per annum for service up to January 1, 2016,
5.35% per annum for service after December 31, 2015

40% at age 65
60% at age Rule of 85

None
3.90% per annum

For service up to January 1, 2016: $3,420.00 in 2022
For service after December 31, 2015: $2,818.89 in 2022

For service up to January 1, 2016: 3.00% per annum after 2022

For service after December 31, 2015: 0.00% per annum in 2022-2023
1.00% per annum thereafter

85%

1

Males 3 yrs older

2.50% per annum

None

CPM-2014 Combined, projected with Scale CPM-B
Projected Unit Credit

The Nova Scotia Pension Benefits Act prescribes a solvency valuation. A solvency valuation permits the
regulator to assess the solvency of the Plan should it terminate or wind-up effective on the valuation date. That
is, an assessment is made as to whether the assets of the pension fund would be sufficient if no further benefits
were provided and all members were paid their entitiements.

The Nova Scotia Pension Benefits Act was amended effective June 1, 2015. With the changes, plans are now
required to include the cost of escalated adjustments (i.e., indexing) in the cost of the solvency liabilities for
service accrued after the date the regulations came into force. Thus, the solvency liabilities include the cost of
indexing on benefits accrued after June 1, 2015.
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For active members not eligible for immediate retirement (i.e., those under age 55), the interest rate used for
calculating solvency liabilities was 2.30% per annum for the first 10 years and 3.40% per annum thereafter for
service prior to June 1, 2015, 0.80% per annum for the first 10 years and 1.30% per annum thereafter for service
between June 1, 2015 and December 31, 2015, and 1.30% per annum for the first 10 years and 2.30% per
annum thereafter for service after December 31, 2015. These rates were determined in accordance with Section
3500 of the Canadian Institute of Actuaries (“CIA”") Standards of Practice — Pension Commuted Values with rates
in effect for the month of December 2021. The mortality assumption used was the CPM-2014 (Combined)
mortality table projected with Scale CPM-B.

For retired lives and active members 55 or older, the solvency liabilities were calculated using an interest rate of
2.86% per annum for service prior to June 1, 2015, 0.86% per annum for service between June 1, 2015 and
December 31, 2015, and 1.86% per annum for service after December 31, 2015. The mortality assumption used
was the CPM-2014 (Combined) mortality table projected with Scale CPM-B. These assumptions represent the
estimated basis for settlement of the Plan’s obligations for retired lives by the purchase of insured annuities on the
valuation date, and are in accordance with the Canadian Institute of Actuaries Educational Note entitled
“Assumptions for Hypothetical Wind-Up and Solvency Valuations with Effective Dates on or after

December 31, 2021, and no later than December 30, 2022".

Note that the solvency valuation does not make any assumptions about future pay increases or future termination

of employment, since all members are assumed to terminate on the valuation date. The actuarial assumptions for
the solvency valuation are described in the following table:

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
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SOLVENCY VALUATION ACTUARIAL ASSUMPTIONS

January 1, 2022

Interest:

Retirement Age:

Withdrawals:
Salary Scale:

Maximum Pension:

Increase in Maximum Pension:
Percentage Married:

Spouse’s Age:

Interest on Employee Contributions:

Pre-retirement Mortality:
Post-retirement Mortality:
Funding Method:

ACTUARIAL VALUATION
AS AT JANUARY 1, 2022

HALIFAX REGIONAL WATER COMMISSION

For actives <55,

= 2.30% per annum for the first 10 years, 3.40% per annum
thereafter for service prior to June 1, 2015

®  0.80% per annum for the first 10 years, 1.30% per annum
thereafter for service between June 1, 2015 and
December 31, 2015

= 1.30% per annum for the first 10 years, 2.30% per annum
thereafter for service after December 31, 2015

For pensioners, deferred members and actives > 55,
*  2.86% per annum for service prior to June 1, 2015

* 0.86% per annum for service between June 1, 2015 and
December 31, 2015

= 1.86% per annum for service after December 31, 2015
For actives < 55, deferral to Normal Retirement Date (NRD)

For actives > 55, immediately with reductions from earlier of Rule of
85 (assuming projected age, not service) and NRD

Immediately
None

Per year of service up to January 1, 2016: $3,420.00
Per year of service after December 31, 2015: $2,818.89

n/a

85%

Males 3 yrs older

n/a

None

CPM-2014 Combined mortality, projected with Scale CPM-B

Termination

ECKLER.CA
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D. Wind-up Valuation

The wind-up valuation liability assumptions are the same as the solvency valuation with the exception of the

following:

= The wind-up valuation must account for the value of pension benefit indexing for all service.

=  The wind-up valuation must account for the grow-in provisions of the Pension Benefits Act, where grow-in
implies that on wind-up, for a member whose age plus service total more than 55, membership is assumed to
continue past the valuation date for purposes of determining early retirement benefits.

WIND-UP VALUATION ACTUARIAL ASSUMPTIONS

January 1, 2022

Interest:

Retirement Age:

Withdrawals:
Salary Scale:

Maximum Pension:

Increase in Maximum Pension:
Percentage Married:

Spouse’s Age:

Interest on Employee Contributions:

Pre-retirement Mortality:
Post-retirement Mortality:
Funding Method:

ACTUARIAL VALUATION
AS AT JANUARY 1, 2022

For actives <55:

0.80% per annum for the first 10 years, 1.30% per annum thereafter
for service prior to January 1, 2016

1.30% per annum for the first 10 years, 2.30% per annum thereafter
for service after December 31, 2015

For pensioners, deferred members and actives > 55:
0.86% per annum for service prior to January 1, 2016
1.86% per annum for service after December 31, 2015

For actives < 55 points (points = age plus service), deferral to
Normal Retirement Date (NRD)

For actives > 55 points, 50% deferral to whichever of i) or ii) produces
the greater value, where i) is the earliest unreduced retirement date
using projection of both age and service, and ii) is the earliest reduced
retirement date, with appropriate Plan early retirement reductions; and
50% at earliest unreduced retirement date using projection of both age
and service

Immediately
None

Per year of service up to January 1, 2016: $3,420.00
Per year of service after December 31, 2015: $2,818.89

n/a

85%

Males 3 yrs older

n/a

None

CPM-2014 Combined mortality, projected with Scale CPM-B

Termination

HALIFAX REGIONAL WATER COMMISSION
EMPLOYEES’ PENSION PLAN
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APPENDIX C PLAUSIBLE ADVERSE SCENARIOS

A plausible adverse scenario is considered to be one that will occur in the short term (immediately to one year)
with a likelihood of occurring between 1 in 10 and 1 in 20 based on the opinion of the actuary. The purpose of the
following scenarios is to illustrate the impact on the Plan’s financial position of the following adverse but plausible
assumptions relative to the best estimate assumptions selected for the Plan’s going concern valuation. The
purpose of disclosing these results is to demonstrate the sensitivity of the funded status and annual current
service cost between January 1, 2022 and January 1, 2025 to certain key risk factors affecting the Plan. The
results of the scenarios selected are shown in the table below, with a description of each scenario following.

Plausible Adverse Scenario Results
at January 1, 2022

Going Concern

Results at Interest Deterioration of Longevity
January 1, 2022 rate risk* Asset Values* Risk
Going concern assets 172,968,400 173,936,000 152,904,000 172,968,400
Going concern liabilities 135,206,900 140,887,900 135,206,900 137,608,400
PfAD on going concern liabilities 9,405,000 9,802,700 9,405,000 9,573,100
;"J:'P%Zigg ESRCELNIChIES 144,611,900 150,690,600 144,611,900 147,181,500

Going concern excess /

(unfunded liability) 28,356,500 23,245,400 8,292,100 25,786,900
Current service cost (incl. PfAD) 6,558,600 6,992,500 6,558,600 6,629,100
Change in going concern

liabilities plus PfAD 6,078,700 - 2,569,600
% change in going concern 0 .
liabilities plus PAD 4.20% : 1.78%
Change in current service cost 433,900 - 70,500
% change in current service cost 6.62% - 1.07%
Discount rate 6.35% 6.10% 6.35% 6.35%
PfAD 7.00% 7.00% 7.00% 7.00%
Life expectancy (in years) 23 23 23 24

for a retiree age 65

* Scenario shown represents the median of the worst 10% of stochastic simulations.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
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Interest Rate Risk

This scenario illustrates the sensitivity of the funded status of the Plan and current service cost to an immediate
change in the market interest rates underlying fixed income investments.

In order to assess the impact of a decrease in interest rates of a magnitude consistent with a 1 in 10 likelihood of
occurring, we have used the same stochastic model that is used to determine the going concern discount rate
(see Appendix B). The stochastic model is based on 5,000 simulations of projected financial variables, including
long-term yields on fixed income investments and asset class returns. Our long-term best estimates for these
variables, and the going concern discount rate are based on the median values of these 5,000 simulations.

To determine the sensitivity to interest rate risk, and the resulting impact on Plan assets and liabilities, we have:

= considered the hypothetical going concern discount rate over the 500 trials where fixed income yields are
lowest at the one-year horizon, and

= determined the decrease in median long-term fixed income yields over the 500 trials where fixed income
yields are the lowest at the one-year horizon.

Based on the above analysis, we have determined that the going concern discount rate would decrease by 25
basis points as of January 1, 2022, and long-term yields on fixed income investments would decrease by 63 basis
points.

Based on the estimated duration of the Plan assets, liabilities and current service cost, we have then determined
the estimated change to the Plan’s funded status under the interest rate risk scenario.

Deterioration of Asset Values

This scenario illustrates the sensitivity of the funded status of the Plan to short-term shock which causes a
reduction in the market value of assets, with no change to the liabilities of the Plan. This scenario is assumed
not to impact the current expectation of the long-term rate of return, and consequently, the going concern
discount rate.

In order to assess the impact of a decrease in asset values of a magnitude consistent with a 1 in 10 likelihood of
occurring, we have used the same stochastic model that is used to determine the going concern discount rate
(see Appendix B). The stochastic model is based on 5,000 simulations of projected financial returns, including
long-term yields on fixed income investments and asset class returns.

To determine the sensitivity to a deterioration in asset values based on the Plan’s target asset mix, we have
reviewed the 500 trials where investment returns are lowest at the one-year horizon and determined that at the
median scenario, the market value of assets would decrease by 11.6% as of January 1, 2022.

Longevity Risk

This scenario illustrates the sensitivity of the funded status of the Plan to pension plan members living longer than
expected. The impact of this scenario was determined using a one-year age setback to the mortality table used

for the going concern valuation as of January 1, 2022. This is a more conservative mortality assumption than
currently employed.
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APPENDIX D MEMBERSHIP DATA

Records were submitted to us electronically by the Halifax Regional Water Commission. They indicate that the
total active membership of the Pension Plan, as of January 1, 2022 was 491, including 475 full-time Members and
16 Members in receipt of long-term disability benefits from the group insurance plan. This represents a net
increase of 60 since the previous valuation. Schedule D1 summarizes the changes in active membership since
the last valuation.

Schedules D2 through to D4 summarize basic information for the total full-time groups for males and females.
The data received contained pertinent information for each Member, such as birth date, date of employment,
years of service, rates of pay and accumulated contributions plus interest.

There were 12 deferred vested Members as of the valuation date. This represents an increase of 4 since the
previous valuation.

The data were reviewed by us as to accuracy and reasonableness. By comparing the data to that provided in
previous years we are satisfied that the data are complete. In addition, we performed various checks of
reasonableness on dates of employment, plan membership, and birth. We also compared lists of active Members
with lists of inactive and retired Members to check for duplicates. In all cases, we found the data to be sufficient
and reliable for the purposes of the valuation. Appendix F contains a confirmation by the Halifax Regional Water
Commission as to the accuracy and completeness of the data provided.

Data in respect of retired Members and survivors were submitted to us electronically as well. Again, the data
were checked for reasonableness and completeness. The data were found to be sufficient and reliable for the
purposes of the valuation.

Schedules D5 and D6 summarize pensioner data. The total number of retirees receiving payments from the fund
as of the valuation date was 129. There were 32 survivors receiving survivors' benefits from the fund. The
changes in the number of individuals receiving pensions since the last valuation are summarized in Schedule D1.

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA

AS AT JANUARY 1, 2022 EMPLOYEES’ PENSION PLAN ’



ECKLER

SCHEDULE D1 — RECONCILIATION OF MEMBERSHIP

Active (including LTD) Males Females Total
Number at January 1, 2019 302 129 431
Plus:
New Entrants 82 56 138
Return to Active 1 0 1
Less:
Retirements 23 4 27
Terminations® 24 27 51
Deaths 1 0 1
Number at January 1, 2022 337 154 491

* Note that terminations include those that have moved to deferred pensioner status.

Pensions in Pay Pensioners Survivors Total
M F M F
Number at January 1, 2019 87 27 3 28 145
Plus:
New Retirees 23 4 - - 27
New Retirees due to Marriage Breakdown 0 0 - - 0
New Survivors - - 1 5 6
Less:
Deaths 9 3 1 4 17
Number at January 1, 2022 101 28 3 29 161
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SCHEDULE D2 - SALARY AGE / SERVICE DISTRIBUTION FOR ACTIVE MEMBERS

Service
Sum of salaries 1,920,934 - - - 1,920,934
20-29 Member count 32 - - - 32
Average salary 60,029 - - - 60,029
Sum of salaries 9,105,197 1,800,619 - - 10,905,816
30-39 Member count 131 26 - - 157
Average salary 69,505 69,255 - - 69,464
Sum of salaries 4,879,052 5,675,901 823,236 - 11,378,188
40-49 Member count 75 72 11 - 158
Average salary 65,054 78,832 74,840 - 72,014
Sum of salaries 2,821,920 3,396,147 1,617,540 360,345 8,195,953
50-59 Member count 38 46 18 5 107
Average salary 74,261 73,829 89,863 72,069 76,598
Sum of salaries 364,518 1,077,821 323,600 - 1,765,939
60-69 Member count 4 13 4 - 21
Average salary 91,129 82,909 80,900 - 84,092
Total salaries 19,091,621 11,950,487 2,764,376 360,345 34,166,830
Total member count 280 157 33 5 475
Average salary 68,184 76,118 83,769 72,069 71,930
Average age 43.3
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SCHEDULE D3 — SALARY AGE / SERVICE DISTRIBUTION FOR ACTIVE MEMBERS — FEMALE ONLY

Age Service 0-9 10-19 20-29 30-39 Total

Sum of salaries 584,573 - - - 584,573

20-29 Member count 10 - - - 10

Average salary 58,457 - - - 58,457

Sum of salaries 3,047,338 533,756 - - 3,681,094

30-39 Member count 45 8 - - 53

Average salary 67,719 66,719 - - 67,568

Sum of salaries 1,549,699 1,816,842 356,997 - 3,723,538

40-49 Member count 25 23 5 - 53

Average salary 61,988 78,993 71,399 - 70,255

Sum of salaries 582,677 1,298,996 384,385 73,852 2,339,910

50-59 Member count 9 18 4 1 32

Average salary 64,742 72,166 96,096 73,852 73,122

Sum of salaries - 162,369 - - 162,369

60-69 Member count - 2 - - 2

Average salary - 81,185 - - 81,185

Total salaries 5,764,287 3,811,963 741,382 73,852 10,391,484

Total member count 89 51 9 1 150

Average salary 64,767 74,744 82,376 73,852 69,277
Average age 42.7
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SCHEDULE D4 — SALARY AGE / SERVICE DISTRIBUTION FOR ACTIVE MEMBERS — MALE ONLY

Age Service 0-9 10-19 20-29 30-39 Total

Sum of salaries 1,336,361 - - - 1,336,361

20-29 Member count 22 - - - 22

Average salary 60,744 - - - 60,744

Sum of salaries 6,057,859 1,266,863 - - 7,324,722

30-39 Member count 86 18 - - 104

Average salary 70,440 70,381 - - 70,430

Sum of salaries 3,329,353 3,859,059 466,239 - 7,654,651

40-49 Member count 50 49 6 - 106

Average salary 66,587 78,756 77,706 - 72,901

Sum of salaries 2,239,244 2,097,151 1,233,155 286,493 5,856,042

50-59 Member count 29 28 14 4 75

Average salary 77,215 74,898 88,083 71,623 78,081

Sum of salaries 364,518 915,452 323,600 - 1,603,570

60-69 Member count 4 11 4 - 19

Average salary 91,129 83,223 80,900 - 84,398

Total salaries 13,327,335 8,138,524 2,022,994 286,493 23,775,346

Total member count 191 106 24 4 325

Average salary 69,777 76,779 84,291 71,623 73,155
Average age 43.5
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SCHEDULE D5 — PENSIONERS

Females Males Total

Number  Monthly Pension Number Monthly Pension Number Pension

55-59 2 9,355 15 65,525 17 74,880
60-64 9 31,433 17 56,3156 26 87,747
65-69 9 25,897 27 70,727 36 96,624
70-74 3 7,157 18 40,914 21 48,071
75-79 2 2,820 18 48,578 20 51,398
80-84 3 3,172 5 13,820 8 16,993
85-89 1 4,913 1 4,913
Total: 28 79,834 101 300,792 129 380,626

Average Age: 68.6
Average Monthly Pension: 2,951

SCHEDULE D6 — SURVIVORS

Females Males Total

Number  Monthly Pension Number  Monthly Pension Number Pension

60-64 1 999 1 999
65-69 5 4,981 5 4,981
70-74 7 8,960 2 1,359 9 10,319
75-79 8 9,074 2 1,099 10 10,173
80-84 0 0 0 0
85-89 5 4,231 5 4,231
90-94 1 2,816 1 2,816
95-99 1 552 1 552
Total: 28 31,613 4 2,458 32 34,071

Average Age: 76.9
Average Monthly Pension: 1,065
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APPENDIX E SUMMARY OF PLAN PROVISIONS

Plan Summary

This pension plan is one of the type which is described as a "best average salary" plan.

This means that each member's retirement pension is calculated as a specified percentage of his or her average
salary during the best seven years of membership in the plan. For this Plan, the specified percentage is 2% for
each year of credited service under the Plan.

The plan also provides for early retirement with full benefits whenever a member's age plus years of service total
at least 85 (provided the member has attained age 55); for the payment of a pension to the surviving spouse of a
deceased member; and for provision of a disability pension.

Effective Date
January 1, 1972

Eligibility
All employees (Full-time and Part-time) are eligible to join the Plan on their date of employment.

Normal Retirement Date

The Normal Retirement Date of a member shall be the first of the month coincident with or next following the
65% birthday.

Early Retirement Dates

Members may retire within the ten years prior to Normal Retirement Date. A reduction to the pension, reflecting
the earlier start date, will apply. An unreduced pension is available to Members retiring with the “Rule of 85”
(see below).

Delayed Retirement

Members who continue in employment past Normal Retirement Date continue to accrue benefits under the Plan
and begin to receive a pension on actual retirement date.

Contributions

Employee - Required Member required contributions are equal to one half of the current service cost.

- Optional = Additional voluntary contributions to the plan are permitted.

Employer = Employer contributions are equal to the balance of current service costs not
covered by employee contributions, plus special payments required to fund any
going concern deficit.
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Retirement Benefits
Normal Retirement

An annual pension payable in monthly installments based on the member's best earnings averaged over the
highest seven consecutive years of earnings. The basic benefit would be 2% of the member's best average
salary times years of pensionable service.

Notwithstanding the above, in respect of pensionable service prior to January 1, 2016, the best average earnings
used in determination of the benefit should not be less than the average of the best five consecutive years of
earnings paid to the employee in years prior to 2016.

Early Retirement

The amount of pension payable is the actuarial equivalent of a pension payable on the earliest date that the
member could have retired without a reduction of benefits.

Rule of 85

A member may retire earlier than his Normal Retirement Date, providing he has attained age 55, any time after
the first day of the month following the date upon which the sum of his age plus years of Service with the
Commission totals 85. He shall receive a pension of an annual amount equal to that stated above under Normal
Retirement Pension.

Normal Form of Pension

Single Members: single life pension guaranteed for ten years (amount payable in respect of pre-1992 benefits is
the actuarial equivalent of a pension payable to a member with a Spouse).

Members with a Spouse: 60% joint and last survivor pension with payments reducing upon member's death.

Maximum Pension

The total annual pension payable from the Plan upon retirement, death or termination of employment cannot
exceed the sum of A plus B, where A is the product of

(a) The number of years of Pensionable Service prior to January 1, 2016, and
(b) The lesser of
(i) The Defined Benefit Limit for the year, and
(i) 2% of the average best three consecutive years of Compensation paid
and
B is the product of
(c) The number of years of Pensionable Service after December 31, 2015, and
(d) The lesser of
(i) $2,818.89in years 2016 through 2023, increasing by 1% per annum in years thereafter, and

(i) 2% of the average best three consecutive years of Compensation

ACTUARIAL VALUATION HALIFAX REGIONAL WATER COMMISSION ECKLER.CA
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Death Benefits
Death Before Retirement

In respect of credited service prior to June 1, 1998

Single Members - The beneficiary is entitled to receive the total amount of the member’s contributions
plus interest compounded annually to the end of the month in which death occurs.
The value of the death benefit in respect of service after December 31, 1987 must
not be less than the commuted value of the member’s deferred vested benefit.

Members with a Spouse - A lifetime pension equal to 60% of the member's accrued pension shall be payable
monthly to the member's surviving spouse commencing on the first day of the month
following the member's death, provided that the spouse satisfies the eligibility
requirements. The value of the survivor pension in respect of service after
December 31, 1987 must not be less than the commuted value of the member’s
deferred vested benefit.

In respect of credited service after June 1, 1998

The commuted value of the Member's accrued pension.

Death After Retirement

Members Receiving the Normal Form

of Benefits continued for Married Members -  Sixty percent of the member's monthly payments will be to the
member's surviving spouse, provided that the spouse satisfies
the eligibility requirements.

Members Receiving the Normal Form

of Benefits for Single Members - The monthly payments will be continued to the beneficiary until a
total of 120 monthly payments have been made to the member
and beneficiary.

Members Receiving Optional

Forms of Benefits - Death benefits will be payable in accordance with the optional
form of pension elected.

Termination Benefits

Subject to any statutory limitations, a member may elect to receive either:

(a) A paid-up deferred pension commencing on the member's Normal Retirement Date in an amount equal to the
pension accrued to date of termination, or

(b) Transfer the value of benefit to the member’'s new employer's pension plan, a Retirement Savings Plan, or
purchase a deferred annuity.
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Disability Benefits

If the member qualifies for benefits under the long-term disability plan, the Commission shall make the required
contributions so that the employee will continue to accrue additional pension benefits right through to age 65 if
disability continues until then. A disabled employee who does not qualify for LTD benefits may be eligible to
receive a disability pension from this plan.

A member who is Totally and Permanently Disabled, as defined by the Canada Revenue Agency, and not in
receipt of LTD benefits may retire at any time prior to Normal Retirement Date and receive a Disability Pension.
The Disability Pension shall be equal to the member's accrued pension without reduction for early retirement.

A member who is considered totally and permanently disabled by the Commission but not as defined by the
Canada Revenue Agency may be eligible for an improved early retirement pension at any time prior to Normal
Retirement Date. The amount of pension is the member's accrued benefit subject to the Canada Revenue
Agency’s minimum early retirement reduction requirements.

Cost-of-Living Adjustments

Cost-of-living adjustments will be determined as follows:

i) the lesser of 2% and the percentage increase in the Consumer Price Index during the preceding calendar
year, in respect of the portion of pension associated with Credited Service prior to January 1, 2016.

i) the lesser of 1% and the percentage increase in the Consumer Price Index during the preceding calendar
year, in respect of the portion of pension associated with Credited Service after December 31, 2015.

These adjustments will apply to pensions being paid directly from the Fund, as well as deferred vested benefits.
The Plan also provides additional increases on an ad hoc basis.
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APPENDIX F EMPLOYER CERTIFICATION

On behalf of the Halifax Regional Water Commission, | hereby certify that the employee data provided to
Eckler Ltd. for the purposes of the actuarial valuation of the Halifax Regional Water Commission Employees’
Pension Plan as at January 1, 2022 are accurate and complete.

é/:af_fm/ Britfen

Name

Signature

gzg&/@ /5;&{/5//764 O H7ze

Title

Tore 16 2043

Date
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l 1 \\r][e‘[‘ Halifax Water Board
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June 23, 2022
TO: Becky Kent, B.A., Chair and Members of the Halifax Regional Water
Commission Board
Reld giagri]:zlkljgﬁigned by Reid
SUBMITTED BY: Campbell 555700

Reid Campbell, P. Eng.
Director, Engineering & Technology Services

Cathie gi'grict,a(‘)l:é/ signed by Cathie
APPROVED: O'Toole e 300
Cathie O’Toole, MBA, FCPA, FCGA, ICD.D, General Manager

DATE: May 5, 2022
SUBJECT: Bissett Lake Pump Station Component Upgrade
ORIGIN

2021/22, 2022/23 & 2023/24 Capital Budgets and operational requirement to maintain system
integrity.

RECOMMENDATION

The Halifax Water Board approve the Bissett Lake Pump Station Component Upgrade project for
a total project cost of $6.8 million (including net HST).

BACKGROUND

The Bissett Lake wastewater pump station is a wetwell/drywell station located at 54 Atwood
Crescent in Cole Harbour. The original station was constructed in the early 1970’s and has a
design capacity of approximately 440 1/s, conveyed by three extended shaft dry-pit pumps. The
station received partial mechanical/electrical upgrades in the early 1990°s and this equipment is
nearing the end of its useful lifecycle and requires replacement.

A future requirement (2041) for additional capacity at the Bissett Lake pump station was identified

in the East Region Wastewater Infrastructure Plan (IMP). The IMP also identifies several other
required infrastructure upgrades to provide the additional capacity.
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DISCUSSION

The upgrades proposed as part of this project are required now to keep the system operational in a
safe and efficient manner until the required capacity upgrades identified for 2041. The design of
these upgrades considers the planned future capacity increase recommended by the IMP. Work at
the station will include replacement of mechanical and electrical equipment, repairs and the
correction of other deficiencies identified through the investigation and design process.

In August 2020, Engineering Services were awarded to WSP Canada Inc. The design report has
since been completed and the drawings and specifications are nearing the tender stage. Based on
the most recent pre-tender construction estimate by WSP of $5,500,000, the estimated total project
cost is $6,800,000. The project cost estimate is attached. Funding in the amount of $50,000 was
previously approved to initiate design phase services.

This project has not yet been tendered. Approval for this project is being sought at this stage as a
cost mitigation strategy to reduce the time from tender closing to award. This is consistent with
advice received from the Construction Association of Nova Scotia and directly from contractors.
Industry feedback has indicated that lengthy award periods can compound issues with supply chain
delays and volatile pricing leading to higher bids to address these risks. Obtaining funding
approval in advance of tendering will result in a shorter timeframe for award thus help to mitigate
this effect.

Notwithstanding this strategy, current market conditions are resulting in volatile pricing which is
difficult to predict. After tender closing, should project costs exceed funding allocated in the
approval being sought, Halifax Water will evaluate the new project cost and make a determination
whether it is prudent to proceed with the project. If the decision is to proceed, Halifax Water staff
will seek an expedited approval for an increase in funding from the Halifax Water Board and the
NSUARB.

BUDGET IMPLICATIONS

Funding for this project in the amounts of $1,000,000, $4,000,000 and $500,000 were planned for
the 2021/22, 2022/23 and 2023/24 Capital Budgets respectively. Together with the previously
approved $50,000, the total funding planned for this project was $5,550,000. Based on the most
recent pre-tender cost estimate, this results in a funding shortfall of $1,250,000 and this shortfall
will be added to the $500,000 already allocated in the 2023/24 Capital Budget. This funding
implementation plan will support the cash flow requirements of this project as construction will
extend into 2023.

The proposed expenditure meets the “NO REGRETS- UNAVOIDABLE NEEDS” approach of

the 2012 Integrated Resource Plan. The proposed work meets the NR-UN criteria of “Required to
ensure infrastructure system integrity and safety”.
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ITEM #5.1

Halifax Water Board
June 23, 2022

ALTERNATIVES

There are no recommended alternatives.

ATTACHMENTS

e Project Location Sketch
e Project Cost Estimate
e Consultant Preliminary Design Report
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Report Prepared by: S
Greg Rice, Wastewater Stormwater Infrastructure Engineer
Phone: 902-476-3520
o , Louisde  &iononn
Financial Reviewed by: Montbrun Dl 20220816

Louis de Montbrun, CPA, CA
Director, Corporate Services/CFO
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Bissett Lake Pump Station Upgrade
Project Cost Estimate

28-Apr-2022

Item Total Cost
Construction (See attached Engineer's estimate) $5,515,107
Consultant Costs (Construction Phase) $155,000
Construction Contingency (10% of above) $567,011
Consultant Costs (Design Phase) $153,000
Sub-total $6,390,118
Net HST (4.286%) $273,880
Sub-total $6,663,998
Halifax Water Staff and Related Expenses $50,000
Sub-total $6,713,998
Interest & Overhead (1%) $67,140
Total Project Cost Estimate $6,800,000




PROJECT: Bissett Wastewater Pumping Station
DONE BY: WSP Project Team PROJ. NO.: 201-08639-00
SUBJECT: Pre-Tender Capital Cost Estimate DATE: March 23, 2022
CAPITAL COST ESTIMATE
MATERIAL INSTALLATION TOTAL SUB
SPEC UNIT TOTAL % OF or UNIT TOTAL MAT'L & TOTAL
DIV COST COST MAT'L COST COST INSTALL. COST
No DESCRIPTION OF ITEM QTY | UNIT ($) ($) (%) ($) ($) ($) ($)
Division 1 - General Requirements
Mobilization/Demobilization 1 LS 15,000 15,000 0 15,000
Bonds & Insurance ($20 / $1,000) 1 LS 79,564 79,564 0 79,564
Temporary Facilities ($1,000 / Month) 6 ea. 1,000 6,000 0 6,000
Project Admin and Management ($4,000 / Month) 6 ea. 4,000 24,000 0 24,000
Submittals and Closeout Documents 1 LS 10,000 10,000 0 10,000
Commissioning & Training 1 LS 10,000 10,000 0 10,000
Overhead and Profit (20%) 20 % 795,635 795,635 0 795,635
Sub Markup (15%) 15 % 596,726 596,726 0 596,726
TASK TOTAL COST Total: 1,536,925 $1,536,930
Division 2 - Existing Conditions
Temporary Bypass Pumping ($45k / Week) 12 ea. 45,000 540,000 0 0 540,000
TASK TOTAL COST Total: 540,000 $540,000
Division 3 - Concrete
General Concrete Repairs 1 LS 5,000 5,000 0 0 5,000
Existing Concrete Removal for Pump Access Hatches 1 LS 5,000 5,000 0 0 5,000
Structural Strengthening for New Openings for Pump Access 1 LS 10,000 10,000 0 0 10,000
Electrical Panel and Generator Concrete Bases 1 LS 5,000 5,000 0 0 5,000
Pump Bases and Pipe Supports in Pump Room 1 LS 3,500 3,500 0 0 3,500
New Bypass Pipe Penetration 1 LS 2,500 2,500 0 0 2,500
TASK TOTAL COST Total: 31,000 $31,000
Division 4 - Masonry
Masonry Wall in Electrical Room & Washroom 1 LS 10,000 10,000 0 0 10,000
TASK TOTAL COST Total: 10,000 $10,000
Division 5 - Metals
Miscellaneous Metals 1 LS 20,000 20,000 30 6,000 26,000
Pipe Supports, etc. 1 LS 7,500 7,500 30 2,250 9,750
TASK TOTAL COST Total: 35,750 $35,750
Division 6 - Wood, Plastics and Composites
New FRP Wet Well Platforms with guardrails 1 LS 7,500 7,500 30 2,250 9,750
TASK TOTAL COST Total: 9,750 $9,750
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Division 8 - Openings

New Access Doors 3 ea. 3,000 9,000 0 0 9,000
New Pump Access Hatches 2 ea. 5,000 10,000 0 0 10,000
TASK TOTAL COST Total: 19,000 $19,000
Division 9 - Finishes
TASK TOTAL COST Total: 0 $0
Division 22 - Plumbing
Sump Pump (Explosion-proof type) 1 ea. 8,000 8,000 30 2,400 10,400
Washroom 1 LS 5,000 5,000 30 1,500 6,500
Mechanical Removals and Demolitions 1 LS 15,000 15,000 0 0 15,000
150 DIA Wet Well Vent, S.S. 1 ea. 4,000 4,000 75 3,000 7,000
Thermal Insulation 1 LS 5,000 5,000 35 1,750 6,750
Miscellaneous Supports and Hangers 1 LS 20,000 20,000 35 7,000 27,000
Core Drilling (Floor & Walls) 8 ea. 500 4,000 0 0 4,000
TASK TOTAL COST Total: 76,650 $76,650
Division 23 - Heating, Ventilating, Air Conditioning (HVAC)
Station Fans (Electrical Room) 1 ea. 10,000 10,000 35 3,500 13,500
Station Fans (Wet Well) 2 ea. 10,000 20,000 35 7,000 27,000
Station Fans (Dry Well) 2 ea. 8,000 16,000 35 5,600 21,600
Duct Inline Filter ¢/w Pressure Gauge-Switch 1 ea. 5,000 5,000 35 1,750 6,750
Ductwork, Dampers, Louvers & Grilles ( Dry Well) 1 LS 35,000 35,000 35 12,250 47,250
Ductwork, Dampers, Louvers (Wet Well) 1 LS 50,000 50,000 35 17,500 67,500
Damper Actuators (Dry Well) 2 ea. 1,500 3,000 35 1,050 4,050
Damper Actuators (Wet Well) 2 ea. 4,500 9,000 35 3,150 12,150
Unit Heaters (Electrical Room) 2 ea. 5,000 10,000 35 3,500 13,500
Unit Heaters (Dry Well) 3 ea. 5,000 15,000 35 5,250 20,250
Unit Heaters (Wet Well) 4 ea. 12,000 48,000 35 16,800 64,800
HVAC Controls 1 LS 20,000 20,000 50 10,000 30,000
Programming and System Integration including FAT and SAT 1 LS 25,000 25,000 0 0 25,000
HVAC TAB 1 LS 6,000 6,000 0 0 6,000
Sump Pump (Explosion-proof type) 1 ea. 8,000 8,000 30 2,400 10,400
Washroom & Water main entrance modification 1 LS 8,000 8,000 30 2,400 10,400
Mechanical Removals and Demolitions 1 LS 15,000 15,000 0 0 15,000
150 DIA Wet Well Vent, S.S. 1 ea. 4,000 4,000 75 3,000 7,000
Thermal Insulation 1 LS 5,000 5,000 35 1,750 6,750
Miscellaneous Supports and Hangers 1 LS 20,000 20,000 35 7,000 27,000
Core Drilling (Floor & Walls) 8 ea. 500 4,000 0 0 4,000
TASK TOTAL COST Total: 439,900 $439,900
Division 26 - Electrical
Electrical General Requirements (Miscellaneous) 1 LS 10,000 10,000 0 0 10,000
Temporary service 1 LS 100,000 100,000 25 25,000 125,000
Electrical Systems Analysis 1 LS 10,000 10,000 0 0 10,000
Demolition of Electrical Systems 1 LS 30,000 30,000 0 0 30,000
Basic Electrical Equipment & Materials 1 LS 125,000 125,000 25 31,250 156,250
Underground Duct Systems and Access Holes 1 LS 200,000 200,000 25 50,000 250,000
Conduit and Cable tray Systems 1 LS 12,000 12,000 25 3,000 15,000
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Wire and Cables 1 LS 5,000 5,000 25 1,250 6,250
Electrical Boxes 1 LS 2,000 2,000 25 500 2,500
Wiring Device 1 LS 8,000 8,000 25 2,000 10,000
Standby Diesel Generator Set 1 ea. 240,000 240,000 25 60,000 300,000
Auto Transfer Switch 1 LS 20,000 20,000 25 5,000 25,000
Control Devices 1 LS 10,000 10,000 25 2,500 12,500
Grounding 2 LS 12,000 24,000 25 6,000 30,000
Low Voltage Motor Control Centres 1 LS 250,000 250,000 25 62,500 312,500
Variable Frequency Drives 3 ea. 40,000 120,000 25 30,000 150,000
Active Harmonic Filter 1 ea. 50,000 50,000 25 12,500 62,500
Lighting Equipment 1 LS 30,000 30,000 25 7,500 37,500
Mixer Soft starters 3 ea. 15,000 45,000 25 11,250 56,250
Surge Protection Device (SPD) (1-200kA, 2-80kA) 1 LS 5,000 5,000 25 1,250 6,250
TASK TOTAL COST Total: 1,607,500 $1,607,500
Division 31 - Earthwork
TASK TOTAL COST Total: 0 $0
Division 32 - Exterior Improvements
Landscaping (including Grading, Asphalt, and Curbs) 1 LS 25,000 25,000 0 0 25,000
Sediment and Erosion control 1 LS 5,000 5,000 5,000
Excavation (Bypass Connection) 1 LS 5,000 5,000 5,000
Tree Protection 1 LS 5,000 5,000 5,000
TASK TOTAL COST Total: 40,000 $40,000
Division 40 -Process Interconnection
Station Piping 1 LS 35,000 35,000 50 17,500 52,500
Process Valves 1 LS 65,000 65,000 30 19,500 84,500
RPU Panel Construction 1 LS 80,000 80,000 0 1,000 1,000 81,000
Coordination and Communication for the RPU Panel 1 LS 10,000 10,000 0 0 10,000
Gas Detection System including instruments, panel ,lights ,horns 1 LS 30,000 30,000 30 9,000 39,000
Door/Hatch Contacts 1 LS 2,000 2,000 30 600 2,600
Pressure Transmitter 1 LS 3,000 3,000 30 900 3,900
Pressure Gauges 6 each 500 3,000 30 900 3,900
Float Switches 3 each 600 1,800 30 540 2,340
Main - Programming and System Integration including FAT's and SAT's 1 LS 30,000 30,000 0 0 30,000
Power Monitoring and Pump Protection Relays 1 LS 8,500 8,500 30 2,550 11,050
Level Sensor and Transmitter 1 ea. 3,500 3,500 50 1,750 5,250
Demolition and Removals 1 LS 6,000 6,000 50 3,000 9,000
TASK TOTAL COST Total: 335,040 $335,040
Division 41 - Material Processing and Handling Equipment
Monorail Beam 1 LS 7,500 7,500 30 2,250 9,750
Electric Chain Hoist 1 LS 78,036 78,036 30 23,411 101,447
TASK TOTAL COST Total: 111,197 $111,197
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Division 43 - Process Gas and Liquid Handling

Remove Existing Pumps, Pipes and Valves 1 LS 15,000 15,000 0 0 15,000

Install New Pumps 3 ca. 181,382 544,146 30 163,244 707,390
TASK TOTAL COST Total: 722,390 $722,390
TOTAL $5,515,107

NOTES SUMMARY

DIV 1 GENERAL REQUIREMENTS $1,536,930
DIV 2 EXISTING CONDITIONS $540,000
DIV 3 CONCRETE $31,000
DIV 4 MASONRY $10,000
DIV 5 METALS $35,750
DIV 6 WOOD , PLASTICS AND COMPOSITES $9,750
DIV 7 THERMAL AND MOISTURE PROTECTION $0
DIV 8 OPENINGS $19,000
DIV 9 FINISHES $0
DIV 22 PLUMBING $76,650
DIV 23 HVAC $439,900
DIV 26 ELECTRICAL $1,607,500
DIV 31 EARTHWORK $0
No REVISION DATE DIV 32 EXTERIOR IMPROVEMENTS $40,000
0 Pre-Tender Cost Estimate 2022-03-23 | DIV 40 PROCESS INTERCONNECTION $335,040
1 DIV 41 MATERIAL HANDLING ANF HANDLING EQUIPMENT $111,197
2 DIV 43 PROCESS GAS AND HANDLING EQUIPMENT $722,390
3 TOTAL $5,515,107
4 ENGINEERING AND CONTINGENCY $0
5 TAXES AND OTHER ITEMS $716,964
TOTAL $6,232,070
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July 16, 2021

Greg Rice

Project Manager
Halifax Water

450 Cowie Hill Rd
Halifax, NS B3K 5M1

Dear Sir:

Subject: Bissett Lake WWPS 60% Design Report
Client ref.: P21.2020

We are pleased to submit the 60% Design Report for the Bissett Lake Wastewater Pump Station
(WWPS).

We look forward to moving ahead into 60% Design for the Bissett Lake WWPS. Should you have
any questions, please do not hesitate to contact the undersigned.

Kind regards,

Kevin O’Leary

WSP ref.: 201-08639-00

100 COMMERCE VALLEY DRIVE WEST
THORNHILL, ON, CANADA L3T OA1

wsp.com
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EXECUTIVE SUMMARY

This report outlines the upgrades and repairs to the Bissett Lake Wastewater Pump Station as indicated in the
Terms of Reference for RFP P21.2020.

The major process upgrades to the pumping station consist of replacement of the existing pumps, process valves, and piping,
installation of station by-pass line in the dry well and stainless steel cleaning line in the wet well. In addition to the above-
mentioned upgrades, review of the station capacity and layout to account for the addition of new pump in future, as well as,
review and assessment of all existing electrical, mechanical and instrumentation systems at the station is included in scope
of this project.

The existing extended shaft pumps will be replaced with dry pit submersible pumps with close coupled motors. The existing
valves, and discharge piping in the Dry Well will also be replaced as part of the station upgrades. The proposed new pump
discharge piping will be modified from the existing to allow for inclusion of new pump and process valves.

Two new hatches and a monorail hoist will be provided on the main level to allow for removal of the pumps, from the pump
room, up into the main levels, and directly out through a new double access door to outside the station. Further structural
modifications include reworking of the layout of the main level to physically separate the new Electrical Room from the Dry
Well/Pump Room (Class 1 Division 2). This will allow for declassification of the Electrical Room, per NFPA 820 (2020), without
the need for ventilation.

Currently there are two fans in the Wet Well and one in the Dry Well. As part of the upgrades, new fans will be installed to
provide ventilation for the Dry Well, while new fans will also be provided to ventilate the Wet Well. The ventilation systems
will run based on an Operator controlled button located at the access doors, with controls to automatically engage the
ventilation systems if space temperature reaches a set value, or if hazardous gas levels reach setpoint value.

The existing electrical distribution system will be replaced, which includes panels, conduits and wiring, and lighting
equipment. The security system and fire alarm system will also be replaced. The existing generator is 545kW and will be
replaced with 600kW set to run the required load. Due to limited space available in the existing generator room, the new
600kW generator will be installed in a new generator enclosure, which will be located adjacent to the holding tank, as shown
on site plan included in Appendix C. The main incoming transformer from NS power is 1000kVA and shall remain.

The construction cost estimate, +/- 25% for the upgrades to the station total is $5,248,690.

WSP BISSETT LAKE WASTEWATER PUMP STATION (WWPS) UPGRADES
July 2021 Project No. 201-08639-00
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1 PROJECT DESCRIPTION

1.1 BACKGROUND

The Bissett Lake Wastewater Pumping Station (WWPS) is located at 54 Atwood Crescent in Cole Harbour. The facility
includes below grade Wet Well and Dry Well, and a superstructure which allows access to the Wet Well and Dry Well.

The station was originally constructed in the early 1970’s, with partial mechanical/ electrical upgrades completed early
1990’s, and currently has three (3) extended shafts pumps in the Dry Well which delivers the design capacity of
approximately 440 L/s.

The mechanical equipment includes ventilation for both the Dry Well and Wet Well through supply and exhaust fans, as
well as an existing water service to the station, complete with 25mm backflow preventer and metering device and a sump
pump located within the Dry Well.

The station has a level transmitter (LIT), and two (2) float switches, in the Wet Well and flowmeter located in the Dry Well
and has combustible gas detection for the Wet Well. Currently, the station is not equipped with a pressure transmitter.

The existing electrical system consists of main breaker, equipment breakers, bubbler panel, distribution panel, pump
starters, variable frequency drives (VFDs), lighting transformer and panel, and transfer switch. The main control panel
(PLC) is located within the Dry Well superstructure, with the electrical panels. The station has a permanent standby
generator on main floor of the pump station.

1.2 OBIJECTIVES /SCOPE OF WORK

WSP’s general scope of work for this project includes:

— Review and confirmation of the existing field conditions, pumping station layout, existing equipment;

— Design of emergency by-pass pumping connection to increase service capability from the facility, and review and
development of the station by-pass plan during construction;

— Replace three existing extended shaft pumps with three new dry pit submersible pumps, while considering the
installation of fourth pump in future to meet the ultimate capacity needs of the system. All new pumps shall be
equipped with VFDs.;

— Replace the existing lifting equipment for new pump selection;

— Replace all process valves and piping within the station;

— Install stainless steel cleaning line in the wet well;

— Inspect existing structural and process/mechanical equipment installed in wet well and replace, if required,;

— Determine current area classifications, and design new energy efficient HVAC systems to meet NFPA 820 (2020)
requirements;

— Review of the electrical classification to determine viability of reduction of the electrical classification, and update
station layout as required to declassify the Electrical Room;

— Update and replace electrical equipment, including the generator. Generator will be sized for the three (3) new
pumps;
— Install a pre-fabricated sound attenuated weather-proof generator enclosure adjacent to the holding tank;

— Review of the station’s instrumentation and controls (1&C) and determine required upgrades, including review of
upgrade to the overflow monitoring system,;

— Obtaining all necessary approvals and permits prior to Tendering, including building permit;
— Perform Life Cycle Cost Analysis to support the alternatives review and equipment selection;

BISSETT LAKE WASTEWATER PUMP STATION (WWPS) UPGRADES WSP
Project No. 201-08639-00 July 2021
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1.3 APPLICABLE GUIDELINES AND STANDARDS

— Nova Scotia Building Code;

— American National Standards Institute (ANSI)

— NFPA 820 (2020);

— American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE);
— Canadian Electrical Code

— National Electrical Manufacturers Association (NEMA)

— CAN/CSA

WSP BISSETT LAKE WASTEWATER PUMP STATION (WWPS) UPGRADES
July 2021 Project No. 201-08639-00
Page 2 HALIFAX WATER
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2 LOCATION PLAN

21 SITE PLAN

The station is located at 54 Attwood Crescent in Cole Harbour (Refer to Figure 2-1 below). The facility includes the below
grade Dry Well and Wet Well, as well as the above Dry Well superstructure which contains the pump motors, standby
diesel generator, electrical & control panels.
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Grooming Salon
Temporarily closed

Figure 2-1: Bissett Lake SPS Site Plan (Source: Google Earth)

BISSETT LAKE WASTEWATER PUMP STATION (WWPS) UPGRADES WSP
Project No. 201-08639-00 July 2021
HALIFAX WATER Page 3



3 SITE SERVICES

The following sections provide a brief description of the existing site services.

3.1 MUNICIPAL WATER SUPPLY

The Bissett Lake WWPS is currently equipped with a 25mm dia. potable water line.

Refer to Section Error! Reference source not found. for details on changes to the water supply system.

3.2 MUNICIPAL WASTEWATER SUPPLY

——lg ]\
Due to the station’s location, it is assumed that the drainage | / /L [l‘ ‘——él C.f /
area to the station consists of a combination of residential % 7 l_ - 5...m| i /
and commercial/ institutional contributors. ) 2 Ly SR\

The inlet to the Wet Well is a 750mm dia. sewer. The station
currently overflows to a holding tank via a 750mm dia
overflow pipe. During high flow events, the holding tank
overflows to the environment at an elevation of 33.3 m
(109.0 ft), as shown in Figure 3-1.

The Bissett WWPS is equipped with two forcemains; 400
mm Asbestos Cement (AC) and 500 mm Ductile Iron (DI). As
shown is Figure 3-1, the forcemains exits the station at two
different locations and both forcemains into a surge tank
located at the head of the Eastern Passage pressure sewer
system.
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Figure 3-1 Existing Site Overview Diagram

3.3 POWER SUPPLY

The station is fed from NS power pad mount transformer to a 1200Amps switchboard. The incoming transformer is
1000kVa, secondary voltage 600vac,3phase. The station currently has an automatic transfer switch with a connection

panel for a permanent generator sized 545kW, 600vac, 3phase.

WSP BISSETT LAKE WASTEWATER PUMP STATION (WWPS) UPGRADES
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4 BASIC DESIGN DATA

4.1 BASIC DESIGN DATA

WSP reviewed Bisset WWPS flow monitoring data provided by Halifax Water to confirm Station’s Capacity. The peak flow
was recorded on April 14%, 2020 as 444 L/s (1598.57 m3/hr) with two pumps (Pump 1 and Pump 2) running. The design flow
for the station was therefore selected as 444L/s, which also matches the firm capacity of the existing station. Table 4-1,
provides design data for Bisset WWPS.

Table 4-1 Bisset WWPS Design Data
Station Layout Wet Well / Dry Well Sewage Pumping Station
Station Capacity 440 L/s @ 45 m TDH, 3 Total Pumps (Duty 2, Standby 1) with 2 Pumps

providing Firm Capacity and provision for 4™ pump to increase firm
capacity of the station

Forcemain 400mm Forcemain, approx. 2952 m
500mm Forcemain, approx. 2722 m
Overflow Feeds into a holding tank located on site
Generator 600kW Diesel Standby

4.2 COMPLETE PRELIMINARY DESIGN CALCULATIONS

Refer to Appendix A for Preliminary Design Calculations.
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5 CONCEPTUAL LAYOUT

5.1 STATION LAYOUT PLANS

The existing Dry Well Pump Room houses all the process pumps and valves. All the electrical and control panels are located
within the Dry Well superstructure. Refer to Appendix C for preliminary design site drawings.

5.2 EQUIPMENT LOCATION AND ORIENTATION

The general layout for the pumps and suction piping will remain mostly unchanged, however the orientation of the common
discharge piping will be modified to improve ease of pump removal. The major upgrades will include replacement of all
process piping, valves and pumps, and separation of electrical room from the wet well to maintain an unclassified area in
the electrical room by adding a dividing wall to provide a separate pump removal room and relocation of the washroom.
The existing station HVAC and lifting system for pump removal will also be replaced.

For details on the pump, piping and panel layouts, refer to the preliminary design drawings in Appendix C, and Figure 5-1
and Figure 5-2 below.

Figure 5-1 Existing Station Layout
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Figure 5-2 Proposed Station Layout

5.3 PROCESS AND PIPING MODIFICATIONS

5.3.1 EXISTING PUMPS

The station is currently equipped with three (3) pumps located in the Dry Well Pump Room. The pumps operate on a
duty/standby operation. Based on the Halifax Water Condition Assessment of the Bissett Lake 16-inch Asbestos-Cement
Forcemain report 2017, all three pumps are rated for 5200gpm (328 L/s) at 88ft (27m) TDH. The pump motors are 150hp
running at 1200 rpm.
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5.3.2 PROPOSED PUMPS AND PIPING

The three (3) existing pumps will be replaced with three (3) dry pit submersible pumps.

Xylem and KSB are the preferred pump manufacturers. ABS (Suzler) pumps were also considered during the preliminary
design stage but were disqualified due size of the proposed pumps and limited space available in the pump access room. The
Xylem pump is being used as the design basis, as it has the greatest electrical supply requirements. The motor of the selected
pump from Xylem is 210kW. The firm capacity of the station will be the total station capacity with the largest pump out of
service, or 440L/s. Based on the proposed new internal piping layout in Appendix C and the available forcemain plan &
profile drawings, the TDH for the pumps will be 45.98m. The headloss calculations are based on the 500dia. forcemain. It is
understood that the 400dia. forcemain is only for backup/parallel operation. The details for the proposed and existing
pumps are shown in Table 5-1 below:

Table 5-1 Proposed Pump Details
EXISTING PUMPS PROPOSED ProPoSED-ABS | PROPOSED KSB
XYLEM PUMPS PumPps Pumrs
No. of Pumps 3 3 3 3
Model N/A NT 3312/765 KRTK 250-403/
3~670 1554XNG-D
Station Firm Capacity (L/s) N/A 440 440 440
Station TDH (m) N/A 45.98 45.98 45.98
Capacity per Pump (L/s) 328 374 374 350
Head per Pump (m) 27 40.28 40.28 32.24
NPSH (m) Single Pump N/A 6.2 6.0 7.5
Impeller Diameter (mm) N/A 485 487 375
RPM N/A 1190 1186 1781
Suction (mm) N/A 350 300 350
Discharge (mm) N/A 300 300 250
Motor Power (kW) 112 208.8 185 144.67
Amps N/A 266 222 170
Hydraulic Efficiency (%) N/A 75 844 80.5

In addition to the replacement of the pumps, the piping and valves in the Dry Well/Pump Room will be replaced. All new
process piping will be stainless steel Sch10S. All pump suction valves will be stainless steel knife gate valves, discharge
valves will be stainless steel plug valves, and the check valves will be rubber flapper check valves.

The design flow will be matched by three new dry-pit submersible pumps. Provision for installation of a fourth pump has
been included in the design to allow for future increase in PS firm capacity. The fourth pump could be of similar size or
smaller, depending on the increase in firm capacity of the station.

Currently, the station is not equipped with a bypass-connection. As part of the process upgrades, an emergency by-pass
pumping line will also be provided in the dry well to increase service capability from the facility.

The existing internal layout of the station will be updated to allow for ease of pump removal. To allow for safe and efficient
removal of pumps, the current electrical room will be divided into electrical room and pump access room. The pump access
room will be equipped with two access hatches to allow for removal of pumps and all other dry well equipment. Refer to
Preliminary Design Drawings in Appendix C.

It is to be noted here that, all equipment, fixtures, ductwork and junction boxes will be placed above highest possible flood
level in the dry well.
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5.3.3 WET WELL CONFIGURATION

The station Wet Well is shown in Figure 5-1. The wet
well is equipped with an inlet pipe (which diverges
into two spiral slope areas for comminutors) pump
suction pipes, overflow pipe, exhaust fan and high
and low level floats. The wet well can be accessed via
metal staircase that lands over an intermediate
platform.

Halifax water requested the following modifications
in the wet well.

Provide new laser level transmitter;

Provide stainless steel cleaning line in the wet
well to allow for cleaning of the wet well from
grade via vac truck.

5.3.4 OVERFLOW PIPING

Figure 5-3 Existing Wet Well Layout

The station is equipped with an adjacent storage chamber. The wastewater from Bissett Lake WWPS overflows to the holding
tank via a 750mm dia overflow pipe. During high flow events, the holding tank overflows to the environment at an elevation
of 33.3 m (109.0 ft). The configuration of the compete pumping station and overflow system will be reviewed and confirmed

with Halifax Water prior to Detailed Design.

5.4 BUILDING DESIGN

5.4.1 AREA CLASSIFICATION SCHEDULE

Table 5-2 New Area Classification Summary

Controls Room

Station Room Current Proposed Note for Proposed Classification
Classification | Classification
Flectrical / With the Electrical / Control Room physically separated
Class 1, Zone 2 Unclassified from any classified area, it will be unclassified per NFPA

820 (2020).

Current ventilation in dry well is not-continuous at 6 air

Dry Well / Pump Class 1. Zone 2 | Class 1. Zone 2 changes per hour (ACH). A minimum ventilation rate of 6
Room ’ ’ air changes per hour (ACH) will be required as per Table
4.2.2 - Row 17 of NFPA 820 (2020).
Assuming the station services a sanitary sewer / combined
Wet Well Class 1 Zone 1 Class 1 Zone 1 system, per NFPA 820 (2020) Table 4.2.2 Row 16 - As the

ventilation system is not continuous, it does not reduce
the classification of the area.
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5.4.2 STRUCTURAL/ARCHITECTURAL MODIFICATIONS

The existing Electrical/Control/Pump Motor Room will be separated into three (3) areas: Stairwell to Pump Room, Pump
Access Room, and the Electrical/Control Room. Modifications will include updates to masonry walls, addition of 2 x
1500mmx1500mm pump access hatches, addition of fall arrest anchor points near hatches, and addition of new access doors
(1 x Electrical Control Room, 1 x Pump Access Room). A new monorail will be provided in the Pump Access Room for pump
removal. The new lifting device will allow for direct removal of the pump from the Pump Room, up through the new hatches
into the Pump Access Room, and then out of the station through the new double doors.

Due to the orientation of roof at main level, limited vertical height is available in pump removal room for the removal of
fourth (future) pump. After reviewing several options for pump removal, including updating motor sizes, dismantling pump
and motor etc., WSP is proposing to install the monorail beam upto the center of the Access Hatch 2, as shown in drawing
xxx. This will provide extra vertical distance as compared to the monorail beam installed all the way to the West wall of the
pump removal room. That being said, the ABS (Suzler) pump proposed during the preliminary design stage still exceeds the
available vertical height in pump removal room, therefore, ABS pumps after discussion with the Halifax Water were
disqualified.

5.4.3 MISCELLANEOUS STRUCTURAL MODIFICATIONS & REPAIRS

The following structural / architectural elements will be reviewed:

— Provide new concrete bases/supports for pumps, piping, and electrical panels/equipment;

—  Fuel Storage Tank Structure Addition - With the existing storage tank being relocated, WSP will review with Halifax
Water potentially removing this structure.

—  Stairs and Platform within the Pump Room - Review condition and potential for rehabilitation or replacement;
— Provide new FRP platform and stairs in the wet well.

5.4.4 SITE WORKS & LANDSCAPING

With the proposed relocation of the fuel storage tank to outside of the station, and requirement for fuel line and electrical
ductbank running from the fuel tank to the station, the driveway will be rehabilitated.
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6 ELECTRICAL SYSTEM

6.1 GENERAL CODES AND PRACTICES

The electrical design will follow the requirements stipulated in the latest edition of the Canadian Electrical Code. Other
applicable standards from the Nova Scotia Building Code, CAN/CSA will also be used as a reference for the electrical design.

6.2 EXISTING ELECTRICAL SYSTEM

The electrical system is fed from existing NS power pad mount transformer sized 1000kVa, secondary voltage 600vac, 3-
phase. The main switchboard is 1200amps, 600vac, 3-phase. The backup emergency power supply is provided from a
permanent generator (545kW) via an automatic transfer switch.

6.2.1 MAIN SINGLE LINE DIAGRAM

Refer to Appendix C for the Main Single Line Diagram drawings.

6.2.2 ELECTRICAL EQUIPMENT LAYOUT

The electrical equipment such as service entrance breaker & power quality meter, surge protection device, feeder breakers,
ATS, etc. will be contained within the MCC and located along the west wall of the Electrical Room. The VFD’s for the three
pumps will be located in the electrical room. Refer to Appendix C for the Electrical Equipment Layout drawings.

6.2.3 ELECTRICAL LOADS

The electrical design for the pumping station will be based on the total load requirements of all equipment proposed within
the station. The main loads are three (3) pumps at 220 kW each.

6.2.4 POWER DISTRIBUTION AND MOTOR CONTROL CENTRE

The new pumping station distribution system will be 600V, 12004, 3-phase, 60 Hz. Motor Control Centre (MCC) to be fed
from the pad mount transformer. The new MCC will be installed in the electrical Room, and will contain the electrical main
circuit breaker, surge protective device (SPD), PQM II (power quality meter), feeder breakers, and 600V-120/208V 3 phase
transformer will be installed integrated or line-up with the MCC.

It is not expected that a bulk power factor correction will be required as the pumps will be equipped with variable frequency
drives (VFDs).

The new starters for all Pumps shall be VFDs complete with external bypass option to allow for operation of the pump during
VFD failure, fault or maintenance. Line and load reactors will be used to ensure the Power Quality of the supply network
and/or to limit the pollution generated by one or more harmonic loads.

600V-120/208V step down transformer and lighting panel board will supply 120/208V, 1-phase/3-phase power to ancillary
loads, such as lighting, receptacles, sump pump, and instrumentation/control equipment.

In addition to the installation/ replacement of the above mentioned electrical equipment, Halifax Water also requested to
install Power Monitoring Module with capability to read data. The Power Monitoring Module will be provided in the main
switchboard.

BISSETT LAKE WASTEWATER PUMP STATION (WWPS) UPGRADES WSP
Project No. 201-08639-00 July 2021
HALIFAX WATER Page 11



6.2.5 LIGHTING AND POWER

The equipment installed will comply with the Electrical Code Regulations being for Class 1, Group D, Zone 1 for the Wet Well,
Zone 2 for the Dry Well/Pump Room, and unclassified for the Electrical Room.

All lighting fixtures will be LED type (120V) mounted on ceiling and/or walls with accessible switches close to the access. All
interior lighting will be switch-controlled and exterior lighting will be controlled by separate switch with timer (time of
day). Number and location of exterior/site lighting will be reviewed during Detailed Design.

Emergency battery and remote lights will be provided as per Code requirements and exit signs will be provided as per
Building Code requirements.

Receptacles (120 V) are provided inside Dry Well and Wet Well for convenience.

6.3 MOTOR SCHEDULE

The existing pumps will be replaced with dry pit submersible pumps. The replacement motors will be rated as follows:

— Service Factor: 1.15

— Duty: Continuous

— Frequency: 60Hz

— Insulation Class: H to IEC 34-1
— Motor Enclosure: 1P68

— Temperature Class: T3

— VFD rated
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7 EMERGENCY STANDBY POWER

71 EMERGENCY STANDBY POWER REQUIREMENTS

A new 600kWkVA generator is proposed to maintain/operation during a power outage. The generator will operate
automatically, based on available utility voltage. The control of the generator start will be through a new ATS with bypass
isolation. This ATS will be on the load side of the main breaker and utility metering.

The generator will be located outside in a weatherproof, sound attenuated enclosure (65dBA @ 7m) adjacent to the holding
tank, as shown on Site Plan included in Appendix C. The enclosure for the outdoor unit will be equipped with a sub-base
fuel tank with capacity to run the generator for a maximum period of 48 hours. The generator will come with a second
breaker on generator in case of load bank (Posi-Lok) use.

The new standby diesel generator is sized to accommodate the full station load with both duty pumps operating and no load
shedding.

Pump motor sizing was reviewed further with suppliers to reduce station loads and potentially allow for continued use of
the existing 545kW generator, as the existing generator is relatively new and still in good condition. However, since the
new motors are relatively larger in size, the existing 545kW generator will not be able to run the two new duty pumps at the
same time. Furthermore, WSP will review the storage time available within the station wet well and holding tank to assess
the feasibility of running only one (1) pump on bypass generator.
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8 HEATING AND VENTILATION AND
PLUMBING

8.1 GENERAL

Facility upgrades for the pumping station will include heating and ventilation upgrades. The systems and equipment will be
selected and designed to meet all applicable codes and design standards, including the National Fire Protection Association
(NFPA), American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE), the National Building Code
(NBC) and the Canadian Electrical Code. The features that are being considered integrate ventilation requirements for
operator safety for the various classified and non-classified areas with the goal of minimizing energy demands.

All heating and ventilation equipment and materials will be new.

Controls for building HVAC will not be provided through SCADA. Instead, only alarms for HVAC will go through SCADA.
Confirmation of fan operation will be provided through airflow switches in the ducts.

8.2 WET WELL HEATING AND VENTILATION

The Wet Well in the pumping station is classified as a Class 1, Group D, Zone 1 hazardous location as per NFPA 820 (Table
4.2.2 Row 16) and the Canadian Electrical Code. As such, all equipment selected for the installation in this area shall be in
compliance with this classification.

The existing Wet Well exhaust fan is located on the upper level of the wet well and includes a passive intake. The equipment
is aged and heavily corroded. The fan will be replaced with both a supply and exhaust fans and will be located on the station
superstructure roof.

The Wet Well will be serviced by variable speed exhaust and supply fans. The fans will be fabricated from a corrosion
resistant material; fibreglass reinforced plastic and will have explosion proof electrical components. The Wet Well area will
remain as Class 1 Zone 1. All equipment in the Wet Well will be rated for a classified area. The fans will operate at maximum
speed during occupancy of the Wet Well (occupancy switch), high temperature, or on a high gas alarm, and will operate at
areduced speed otherwise.

The Wet Well fan will operate through a wall-mounted switch located at the Wet Well entrance and will operate at maximum
speed when the button is pressed. Prior to occupancy and after the button is pressed, the Operator will need to wait for a
period of at least 8-10 minutes to have the area purged. The fans will exhaust air at a rate of not less than 12 (ACH). Based
on space volume the exhaust fan will be sized to exhaust 1,950cfm of air from the space. The supply fan will provide 1,800cfm
of fresh air to the space. After the purge, the fans will continue operation until a timer (set to 4h by default) runs down and
the room is no longer occupied. At this point the fan will operate a low speed (1 ACH).

All plenums and ductwork will be constructed of 316 stainless steel which exhibits excellent corrosion resistant properties.
During the unoccupied period, the Wet Well fans will not operate unless a gas alarm, or high temperature alarm, is activated.

Presently there is an electrical radiant heater on the upper level of the Wet Well. This heater appears to be heavily corroded.
One new 10kW heater will be added in the wet well space as part of this project to prevent freezing of the new hose bibb in
the Wet Well.
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8.3 DRY WELL HEATING AND VENTILATION

The Dry Well consists of a below grade structure (Pump Room). The Dry Well is a Class 1, Zone 2 area as per NFPA 820 (Table
4.2.2 Row 17) and the National Electrical Code as ventilation is not continuous at 6ACH. As such, all equipment selected for
installation in this room will be rated for a classified environment.

The Dry Well existing ventilation system consists of a fan ducted down to the lower level. The fan is located in the Wet Well
and ducted through the Electrical Room. Intake air is drawn through a louvre into the electrical Room and transfer to the
Wet Well via grating on the floor. There are electric unit heaters located on each level of the Dry Well.

The Dry Well will be serviced by a supply fan and exhaust fan that will provide 100% fresh air to the upper and lower Dry
Well rooms via an air supply duct. The fans will be fabricated from aluminum and include 316 stainless steel or FRP
constructed air ducts and grilles to promote optimal air distribution.

The new Dry Well ventilation system will not penetrate Wet Well or Electrical spaces. It will be controlled through a wall-
mounted switch located at the Dry Well entrance and will start operation when the button is pressed. The fans will exhaust
air at a rate of not less than 6 (ACH). Based on space volume the supply fan will supply 1,300cfm of outside air to the dry
well. The exhaust fan will exhaust 1,200cfm of air from the space. The fans will continue operation until a timer (set to 4h
by default) runs down and the room is no longer occupied. The fans will also be controlled to start if space temperature
increases above setpoint, or if hazardous gas is detected.

In order to maintain 12°C in the Dry Well, heating of the Dry Well will be maintained electric unit heaters. Three 10kW
electric units heaters will be located throughout the space. These heaters will be rated for Class 1, Zone 2 installation. The
unit heater will be the corrosive resistance wash-down style.

8.4 ELECTRICAL ROOM CONDITIONING

There is a relatively new York split system unit providing temperature control for the Electrical Room. Equipment serving
other spaces will be removed from the Electrical Room and separations will be patched and repaired. The existing split
system unit appears to be in good condition and is of adequate size, so will be reused and relocated as required to serve the
upgraded Electrical Room.
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8.5 HEATING AND VENTILATION EQUIPMENT SCHEDULE

The following table provides the new pumping station heating and ventilation equipment:

Table 8-1 Heating and Ventilation Equipment
Item TAG # Capacity Type Construction
DRY WELL
1,300 cfm at 0.5"SP; . - Galvanized steel
Supply Fan SF-1 120VAC/1ph, 1/3HP Centrifugal, in-line or aluminum
Exhaust Fan EF-1 1,200cfm at 0.5"SP; 120VAC/1ph, Galva.mzed
1/3HP aluminum
Wall Louver, air LV-1 32" (W) x 24" (H) Stationary Galva.mzed
supply aluminum
Stainless steel
. HUH-1, Washdown/Corrosion construction,
Unit Heater 23 10 kW, 575 VAC/3ph. Resistant Unit Heater epoxy-coated
aluminum fan
blade
Ductwork 16" DIA Air supply Galvam?ed steel
or aluminum
Sump Pump P1 0.56 kW 120/1 Submersible Pump
WET WELL
Exhaust Fan EF-2 1,950cfm at 0.5"SP; 600VAC/3 ph, Centrlf.ugal, FRP
3/4HP explosion proof
1,800cfm at 0.5" SP; 600VAC/3 ph, Centrifugal,
Supply Fan SF-1 3/4HP explosion proof FRP
Compact .
Unit Heater HTR- 10 kW, 600 V/3ph. explosion-proof Stainless §teel
4,5,6,7 . construction
unit heater
Ductwork 18" DIA Air supply 316SS
" Air
Ductwork 18" DIA 316SS
exhaust/supply

8.6 WATER SERVICE AND DRAINAGE

The water service is supplied through the existing 25mm diameter service complete with backflow preventer, and provides
services to the pump seal water system, hose bibs, emergency shower, and washroom.

With the updates to the layout within the upper level dry well, the washroom will be relocated. As per section 7.1, the
existing generator is being replaced and relocated to outside the station, therefore, the proposed location for the new
washroom is within the current generator room.
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9 FIRE ALARM AND SECURITY SYSTEM

9.1 FIRE ALARM SYSTEM

It was confirmed by Halifax Water that fire alarm system at this station is not required.

9.2 SECURITY SYSTEM

Condition of the existing security alarm system will be reviewed with Halifax Water prior to Detailed Design. With updates
to the station access doors, there will be replacement of door contacts at building entry points.
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10 MITIGATING MEASURES

10.1 PROPOSED MITIGATING MEASURES

The only upgrade which would affect the environment is the new standby diesel generator. The generator will be designed
as such to minimize the noise levels as well as air emissions to conform with NSE requirements.

10.2 CONSTRUCTION CONSIDERATIONS

Pumping station operation shall take precedence over all construction activities. The scope of this project involves removal
and replacement of the pumps and their motors, which are critical components in the operation of the pumping station.
The detailed staging process, including pump removal, replacement and new discharge piping will be reviewed during the
Detailed Design process.

A temporary bypass pumping system (equipped with its own generator, float system and autodialer) will be used for the
duration of the pump, electrical and controls replacement. The bypass pumps will draw from the station wet well and will
discharge to the new 450dia. bypass connection which discharges to the 500dia. forcemain. The bypass pumping system is
to be tested prior to demolitions and will ensure that the capacity of the pumping station is maintained should any
complications or issues arise during the pump replacement. Further details on the bypass pumping will be provided during
Detailed Design.

Due to the station’s location within the residential area, consideration will need to be given to access to the station during
construction, as well as safety and security. Access to the pumping station during construction will be reviewed in detail
with the Halifax Water.

Tree protection may be required during construction. The level of protection and location will be identified during Detail
Design.

10.3 LIMITED REGULATED MATERIALS SURVEY (RMS)

The existing RMS report completed in February 2021 (WSP) is included in Appendix G. This will be provided to the contractor
in the Tender documents. The Contractor will be made responsible for all proper precautions and demolition procedures.
A summary of the RMS findings is presented in the table below.

Table10-1 Summary of Regulated Materials
Regulated Materials | Location Findings
Dry Well : e 1 . .
Asbestos Asbestos was not identified in any of the materials tested during the survey
Drv-Well Varvin n +ration flead were-identified-in-paintea iated-with
U y \AA28E v Cll_yllls CONCCIII duiorns oricat woi© 1acritirnca it lJalllLD adsSo0CIalCU WiILIL
various-combonents of the pummpine station
various components-of the pumping station
H Rot Fante h K R | H u | . : ] Y| 1 1 11 ul
UI_y Wl DClgC palrit applicd tO DEAITIS, P1PES dItd Aucls Wds TACTILIICA a5 10W IEVEL 1I€ad
(R +) fat
\DdSCIIITTIIL) dalllt
Lead - = . . Pr—— Pe——
Dry Well Grey paint with blue layer underneath, applied to platform was identified as
(Main Floor) | low level lead paint
Dry Well White paint with orange, yellow and red layers underneath applied to one
interior wall is considered lead-containing paint.
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11 PROCESS CONTROL SYSTEM (PCS)

1.1 1/O REQUIREMENTS

All instrumentation equipment, including Panels, Floats, and Level Transmitters along with their respective
associated wiring and I/0’s will be developed in the Detail Design phase.

All instruments with analog signals will be based on a 4-20 mA signal. Valves that require 1/0 signals will
have a fully opened and fully closed signal. These details will be developed during the detail design phase
and presented on a P&ID drawing as well as an I/0 list.

MODBUS communication will be provided for the Flowmeters, Generator and Power Monitor Meter. 20% spare 1/0 will be

provided for each signal type (DI, DO, Al, AO).

11.2 COMMUNICATIONS

Communications details to be reviewed with Halifax Water and will be detailed during Detailed Design.
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12 INSTRUMENTATION AND CONTROL

12.1 INSTRUMETATION EQUIPMENT UPGRADES

Halifax Water requested the following instrumentation equipment to be replaced / installed at Bisset WWPS:
— Replace PLC and Control Panels

— Replace existing level measurement device in the wet well

— Provide new magnetic flowmeter in the dry well

12.2 PROCESS NARRATIVE

In AUTO mode each of the three (3) pumps are controlled based on analog feedback from the laser level transmitter installed
in the Wet Well. The analog level data is sent from the Wet Well transmitter to the RPU via a hardwired 4-20 mA signal,
which is scaled according to the Wet Well size (meters). Operations adjusts the operating setpoints for the well levels at the
HMI control screen.

In the Backup Float mode, hardwired backup operation based on the Wet Well level switches will over-ride software control.
Hardwired operation will control the pumps at fixed speed, starting at high level and stopping at low level, until manually
reset by operations staff, This Backup Float control mode is intended to maintain station operations in the event of a PLC or
level transmitter failure and is not intended for normal operation.

When operating in the AUTO mode, if the level in the Wet Well rises to the Duty 1 Start Level Setpoint, Duty Pump 1 is
requested to start (at 60Hz speed with a built in ramp up time for the VFD of 30 seconds). Should the level in the Wet Well
continue to rise to the Duty 2 Start Level Set Point (SP), the Duty 2 Pump is requested to start (at 60Hz speed with a built in
ramp up time for the VFD of 30 seconds). The speed of the VFD is controlled by the level in the Wet Well. If the level rises or
falls, the speed of the motor will increase or decrease proportionally until the Stop Set Point is reached. The speed of the
two running duty pumps will now synchronize, varying between 60Hz and 40Hz. (Note the Stop Set Point is common for
both duty pumps).

Regardless of how many duty pumps are running, if the level in the Wet Wells continues to subside and the Stop Set Point is
reached, all pumps will stop simultaneously. As the level in the Wet Well recovers to the first pump setpoint, the Lead Pump
(Duty Pump 1) will start and if necessary, the other duty pump will be staged in the sequence described above, as required.

It is to be noted here that only two pumps can run simultaneously due to limitations in the downstream infrastructure. A
level measuring device installed in the transition chamber at the forcemain discharge point will shut off one of the two
pumps that are running simultaneously at Bissett WWPS, if the level in transitions chamber reaches a certain high level.
This functionality of downstream infrastructure is to be maintained when upgrading instrumentation and controls at Bissett
WWPS.
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13 APPROVALS

13.1 NOVA SCOTIA ENVIRONMENT

Nova Scotia Environment (NSE) will be contacted to confirm minimum requirements are met and review status of the
Municipal Waste Approval (Sewer).

13.2 HALIFAX REGIONAL MUNICIPALITY - BUILDING PERMIT

An application will be made to the Halifax Building Department during Detailed Design. The application will include
Structural, Mechanical (HVAC), Plumbing and Backflow Prevention Device review services.

The duration of the permit process is typically 6 to 8 weeks. A pre-submission meeting will be held prior to submission.

13.3 NOVA SCOTIA POWER INCORPORATED (NSPI)
APPROVALS

The existing NSP transformer service to the station is sufficient to run all the pumps (3 total), plus all other equipment
without load shedding. Upgrades to the utility transformer is not anticipated, however the secondary feeder will likely need
to be replaced, and temporary power may be required during construction. This will be coordinated with NSPI during
Detailed Design.
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14 COST ESTIMATES

14.1 CONSTRUCTION COST ESTIMATE

The preliminary estimated cost for the upgrade and rehabilitation of the Bissett Lake Wastewater Pumping Station is
provided in Appendix E.
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APPENDIX

A 60 % DESIGN
CALCULATIONS



Date: 30-Jul-21

\\ \ I ) Station: Bisset Lake SPS

EQUATION USED

Total HL=Static HL+ Major HL +Minor HL=Static Head+(L X 10.7 x (Q/C )"1.85xD"(—4.87) )+(K x V*2/2g)

Where:
= Length of Pipe (m)
Q= Flow Rate (m3/s)
= Hazen Willams Coefficient -
= Pipe Diameter (Inside) mm
= Minor Headlosses Coefficient -
V = Flow Velocity m/s
Dry Well Floor EI. 2637 m e > Measure (Bluebeam) Per Dwg. Bissett Lake PS, Mechanical Elevations & Sections, Shee
Wet Well Floor EI. 2576 m e > Per Dwg. Bissett Lake PS, Mechanical Elevations & Sections, Sheet 6
Pump C/L El. 2591 m e > Assume 500mm from suction to C/L per NT 3171 HT 3-454.
Overflow Elevation 33.53 m Fenco SEW-31-6-5 shows 82.60m for north sewer, but GHD PP1 shows lowest MH top as 79.35m
Inlet Pipe Elevation 29.63 Measure (Bluebeam) Per Dwg. Bissett Lake PS, Mechanical Elevations & Sections, She¢
Suction Pipe (400mm dia.) Inv. EI. 2594 m Per Dwg. Bissett Lake PS, Mechanical Elevations & Sections, Sheet 6 (Measured)
Forcemain Discharge Highest El. 4694 m e > Per Dwg Phase 2 Bisset Lake P.S Forcemain, Project No, 2137, Sheet # 2
Wet Well Liquid Level (HWL) 2865m e > Per Dwg. Bissett Lake PS, Mechanical Elevations & Sections, Sheet 6
Wet Well Liquid Level (LWL) 2713 m e > Per Dwg. Bissett Lake PS, Mechanical Elevations & Sections, Sheet 6
Suction Lift (HWL): 274 m
Suction Lift (LWL): 1.22 m
Discharge Lift (HWL): 21.03 m
Discharge Lift (LWL): 21.03 m
Total Static Head (HWL): 18.29 m
Total Static Head (MWL): 19.05 m

Total Static Head (LWL): 19.81 m




\ \ \ ) Station: Bisset Lake SPS
Date: 30-Jul-21
Station Interior
C - Hazen Williams Coefficient 100
Q - Flow Rate (1 Duty Pump) 444.00 L/s -—> 0.444 m3/s
Q - Flow Rate (2 Duty Pumps) 444.00 L/s ---> 0.444 m3/s
PIPEDIA. VELOCITY LENGTH Quantity K P
SECTION (mm) (m/s) (m)
1. Pump Suction Pipe (600mm) 597 1.59
Pipe Entrance (Bellmouth) (SS) 14 1 0.04 0.0170
Straight Pipe (600mm dia) (SS) 597 1.59 6.00
90 Deg. Bend (600mm dia) (SS) 9.1 1 0.26 0.0170
Gate Valve, Resilient Seat (600mm dia) 3.5 1 0.10 0.0170
Reducer, Ecentric (600mm x 400mm dia) (SS) 1.1 1 0.03 0.0170
2. Pump Discharge (Horizontal) (400mm dia) 397 3.59
45 Deg.Bend (400mm dia) (SS) 4.9 1 0.21 0.0170
3. Pump Discharge (Vertical) (400mm dia) 397 3.59
90 Deg. Increaser Bend (400mmX500mm dia) SS 6.1 1 0.26 0.0170
90 Deg. Bend (500mm dia) 6.1 1 0.26 0.0170
4. Pump Discharge (Horizontal) (500dia) 497 2.29
Check Valve (500mm dia) 38.0 1 1.30 0.0170
Gate Valve (500mm dia) 2.9 1 0.10 0.0170
90 Deg. Bend (500mm dia) 7.6 1 0.26 0.0170
5. Pump Discharge (Vertical) (500dia) 497 2.29
90 Deg. Bend (500mm dia) 7.6 1 0.26 0.0170
6. Pump Discharge Header (Horizontal) (500mm dia) 497 2.29
Straight Pipe (500mm dia) (SS) 497 2.29 18.9
Decreaser (500mmx400mm) 0.9 1 0.03 0.0170
Magnetic Flowmeter (400mm) 400 3.53 5.9 1 0.25 0.0170
Increaser (400mmx500mm) 0.9 1 0.03 0.0170
90 Deg. Bend 7.6 1 0.26 0.0170
7. Pump Discharge Header (Horizontal) (500mm dia) 497 2.29
Straight Pipe (500mm dia) (SS) 497 2.29 7.7
Gate Valve (500mm Dia) 2.9 1 0.10 0.0170
Station Exterior
C - Hazen Williams Coefficient 120
Q - Flow Rate 444.00 L/s --> 0.444 m3/s
PIPEDIA. VELOCITY LENGTH .
SECTION (mm) (m/s) (m) Quantity k f
8. Forcemain (500mm dia DI Class 52) 527 2.03
Straight Pipe (500mm dia) (DI) 527 2.03 30.5
Straight Pipe (500mm dia) (DI) 527 2.03 28.3
30 Deg. Bend (500mm) 3.5 1 0.10 0.0150




\ \ \ ) Station: Bisset Lake SPS
Date: 30-Jul-21

Straight Pipe (500mm dia) (DI) 527 2.03 64.0

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 19.2

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 17.4

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 341

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 77.1

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 7.3

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 19.8

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 25.9
Straight Pipe (500mm dia) (DI) 527 2.03 36.6

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 114.0

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 117.3
Straight Pipe (500mm dia) (DI) 527 2.03 110.0
Straight Pipe (500mm dia) (DI) 527 2.03 48.8
Straight Pipe (500mm dia) (DI) 527 2.03 46.3

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 11.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 21.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 102.1

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 13.4

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 15.8

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 18.6

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 18.0

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 20.7

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 21.3

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 10.7

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 344
Straight Pipe (500mm dia) (DI) 527 2.03 31.1




\ \ \ ) Station: Bisset Lake SPS
Date: 30-Jul-21

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 17.7

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 36.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 50.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 36.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 13.7

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 14.0

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 7.0

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 26.5

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 68.3

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 57.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 220.4

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 127.7
Straight Pipe (500mm dia) (DI) 527 2.03 17.4
Straight Pipe (500mm dia) (DI) 527 2.03 34.1

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 35.4

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 99.1

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 33.5

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 29.3

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 47.2

45 Deg. Bend (500mm) 7.4 0.21 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 18.9

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 53.0

30 Deg. Bend (500mm) 3.5 0.10 0.0150
Straight Pipe (500mm dia) (DI) 527 2.03 240.8
Straight Pipe (500mm dia) (DI) 527 2.03 117.0

30 Deg. Bend (500mm) 3.5 0.10 0.0150




Forcemain C Value

120 (LwL) 10%

S.F.

. 2. Pump Discharge 3. Pump Discharge 4. Pump Discharge ) 6. Pump Discharge 7.Pump Discharge 8. Forcemain TOTAL
1. Pump Suction . i . 5. Pump Discharge ) . .
Pipe (600mm) (Horlzonta'I) (Vertlcal? (400mm (Horlzor'1tal) (Vertical) (500dia) Header (Hor|2f3ntal) Header (HorleJntaI) (500mm dia DI DYNAMIC
1 Duty (400mm dia) dia) (500dia) (500mm dia) (500mm dia) Class 52) HEAD
Pump
21.10 4.90 12.14 48.52 7.60 34.14 10.62 2722.17
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.79
22.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 21.89
44.40 0.00 0.00 0.01 0.01 0.00 0.01 0.00 0.29 22.15
66.60 0.00 0.01 0.02 0.02 0.00 0.01 0.00 0.62 22.55
88.80 0.01 0.01 0.03 0.04 0.01 0.02 0.01 1.06 23.09
111.00 0.01 0.02 0.04 0.05 0.01 0.04 0.01 1.60 23.75
133.20 0.01 0.02 0.06 0.07 0.01 0.05 0.02 2.24 24.53
155.40 0.02 0.03 0.07 0.10 0.02 0.07 0.02 2.98 25.43
177.60 0.02 0.04 0.10 0.13 0.02 0.09 0.03 3.82 26.45
199.80 0.03 0.05 0.12 0.16 0.02 0.11 0.03 4.75 27.59
222.00 0.03 0.06 0.14 0.19 0.03 0.14 0.04 5.77 28.84
244.20 0.04 0.07 0.17 0.23 0.04 0.16 0.05 6.88 30.19
266.40 0.05 0.08 0.20 0.27 0.04 0.19 0.06 8.08 31.66
288.60 0.06 0.09 0.23 0.31 0.05 0.22 0.07 9.37 33.24
310.80 0.06 0.11 0.27 0.36 0.06 0.25 0.08 10.75 34.92
333.00 0.07 0.12 0.30 0.41 0.06 0.29 0.09 12.21 36.70
355.20 0.08 0.14 0.34 0.46 0.07 0.32 0.10 13.76 38.60
377.40 0.09 0.16 0.38 0.51 0.08 0.36 0.11 15.39 40.59
399.60 0.10 0.17 0.43 0.57 0.09 0.40 0.12 17.11 42.69
421.80 0.11 0.19 0.47 0.63 0.10 0.44 0.14 18.91 44.88
444.00 0.12 0.21 0.52 0.69 0.11 0.49 0.15 20.79 47.18
466.20 0.14 0.23 0.57 0.76 0.12 0.53 0.17 22.75 49.58
488.40 0.15 0.25 0.62 0.83 0.13 0.58 0.18 24.80 52.08
510.60 0.16 0.27 0.67 0.90 0.14 0.63 0.20 26.92 54.67
532.80 0.17 0.29 0.73 0.97 0.15 0.68 0.21 29.13 57.37
555.00 0.19 0.32 0.78 1.05 0.16 0.74 0.23 31.41 60.16
577.20 0.20 0.34 0.84 1.13 0.18 0.79 0.25 33.78 63.05
599.40 0.22 0.36 0.90 1.21 0.19 0.85 0.26 36.22 66.03
621.60 0.23 0.39 0.97 1.29 0.20 0.91 0.28 38.74 69.11
643.80 0.25 0.42 1.03 1.38 0.22 0.97 0.30 41.34 72.28
666.00 0.26 0.44 1.10 1.47 0.23 1.03 0.32 44.01 75.55
688.20 0.28 0.47 1.17 1.56 0.24 1.10 0.34 46.77 78.91
710.40 0.29 0.50 1.24 1.65 0.26 1.16 0.36 49.60 82.37
732.60 0.31 0.53 1.31 1.75 0.27 1.23 0.38 52.50 85.91
754.80 0.33 0.56 1.38 1.85 0.29 1.30 0.41 55.48 89.56
777.00 0.35 0.59 1.46 1.95 0.31 1.37 0.43 58.54 93.29




Forcemain C Value

120 (HWL) 0%

S.F.

. 2. Pump Discharge 3. Pump Discharge 4. Pump Discharge ) 6. Pump Discharge 7.Pump Discharge 8. Forcemain TOTAL
1. Pump Suction . i . 5. Pump Discharge ) . .
Pipe (400mm) (Horlzonta'I) (Vertlcal? (300mm (Horlzor'1tal) (Vertical) (300dia) Header (Hor|2f3ntal) Header (HorleJntaI) (500mm dia DI DYNAMIC
1 Duty (250mm dia) dia) (300dia) (450mm dia) (450mm dia) Class 52) HEAD
Pump
21.10 4.90 12.14 48.52 7.60 34.14 10.62 2722.17
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 19.81
22.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.08 19.90
44.40 0.00 0.00 0.01 0.01 0.00 0.01 0.00 0.29 20.14
66.60 0.00 0.01 0.02 0.02 0.00 0.01 0.00 0.62 20.50
88.80 0.01 0.01 0.03 0.04 0.01 0.02 0.01 1.06 20.99
111.00 0.01 0.02 0.04 0.05 0.01 0.04 0.01 1.60 21.59
133.20 0.01 0.02 0.06 0.07 0.01 0.05 0.02 2.24 22.30
155.40 0.02 0.03 0.07 0.10 0.02 0.07 0.02 2.98 23.12
177.60 0.02 0.04 0.10 0.13 0.02 0.09 0.03 3.82 24.05
199.80 0.03 0.05 0.12 0.16 0.02 0.11 0.03 4.75 25.08
222.00 0.03 0.06 0.14 0.19 0.03 0.14 0.04 5.77 26.21
244.20 0.04 0.07 0.17 0.23 0.04 0.16 0.05 6.88 27.45
266.40 0.05 0.08 0.20 0.27 0.04 0.19 0.06 8.08 28.78
288.60 0.06 0.09 0.23 0.31 0.05 0.22 0.07 9.37 30.21
310.80 0.06 0.11 0.27 0.36 0.06 0.25 0.08 10.75 31.74
333.00 0.07 0.12 0.30 0.41 0.06 0.29 0.09 12.21 33.37
355.20 0.08 0.14 0.34 0.46 0.07 0.32 0.10 13.76 35.09
377.40 0.09 0.16 0.38 0.51 0.08 0.36 0.11 15.39 36.90
399.60 0.10 0.17 0.43 0.57 0.09 0.40 0.12 17.11 38.81
421.80 0.11 0.19 0.47 0.63 0.10 0.44 0.14 18.91 40.80
444.00 0.12 0.21 0.52 0.69 0.11 0.49 0.15 20.79 42.89
466.20 0.14 0.23 0.57 0.76 0.12 0.53 0.17 22.75 45.07
488.40 0.15 0.25 0.62 0.83 0.13 0.58 0.18 24.80 47.34
510.60 0.16 0.27 0.67 0.90 0.14 0.63 0.20 26.92 49.70
532.80 0.17 0.29 0.73 0.97 0.15 0.68 0.21 29.13 52.15
555.00 0.19 0.32 0.78 1.05 0.16 0.74 0.23 31.41 54.69
577.20 0.20 0.34 0.84 1.13 0.18 0.79 0.25 33.78 57.31
599.40 0.22 0.36 0.90 1.21 0.19 0.85 0.26 36.22 60.03
621.60 0.23 0.39 0.97 1.29 0.20 0.91 0.28 38.74 62.83
643.80 0.25 0.42 1.03 1.38 0.22 0.97 0.30 41.34 65.71
666.00 0.26 0.44 1.10 1.47 0.23 1.03 0.32 44.01 68.68
688.20 0.28 0.47 1.17 1.56 0.24 1.10 0.34 46.77 71.74
710.40 0.29 0.50 1.24 1.65 0.26 1.16 0.36 49.60 74.88
732.60 0.31 0.53 1.31 1.75 0.27 1.23 0.38 52.50 78.10
754.80 0.33 0.56 1.38 1.85 0.29 1.30 0.41 55.48 81.41
777.00 0.35 0.59 1.46 1.95 0.31 1.37 0.43 58.54 84.81
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NT 3312/765 3~ 670

Patented self cleaning semi-open channel impeller, ideal for pumping in

waste water applications. Possible to be upgraded with Guide-pin®
for even better clogging resistance. Modular based design with high
adaptation grade.

Technical specification

FLYGT

a xylem brand

Curves according to:  Water, pure ,4 °C,62.42 Ib/ft3,1.6891E-5 ft/s

M Head
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0 100 200 300 400 500 600 700 800 [I/s]
Curve: 1ISO 9906
Configuration
Motor number Installation type
N0765.000 43-56-6BC-D T - Vertical Permanent, Dry
280hp
Impeller diameter Discharge diameter
485 mm 0 mm
Pump information Materials
Impeller diameter Impeller
485 mm Grey castiron
Discharge diameter
300 mm
Inlet diameter
350 mm
Maximum operating speed
1190 rpm
Number of blades
3
Max. fluid temperature
40 °C
Project Created by Last update 1/29/2021
Block Created on 1/29/2021




NT 3312/765 3~ 670

Technical specification F%

Motor - General axylem brand
Motor number Phases Rated speed Rated power

NO765.000 43-56-6BC-D 3~ 1190 rpm 280 hp

280hp

ATEX approved Number of poles Rated current Stator variant

No 6 266 A 5

Frequency Rated voltage Insulation class Type of Duty

60 Hz 575V H

Version code
000

Motor - Technical

Power factor - 1/1 Load Motor efficiency - 1/1 Load Total moment of inertia Starts per hour max.
0.84 93.5% 111 Ib ft? 0
Power factor - 3/4 Load Motor efficiency - 3/4 Load Starting current, direct starting
0.80 94.0% 1560 A
Power factor - 1/2 Load Motor efficiency - 1/2 Load Starting current, star-delta
0.71 93.5% 519A
Project Created by Last update 1/29/2021

Block Created on 1/29/2021




NT 3312/765 3~ 670

Performance curve F%

Duty point

a xylem brand

Flow
2211/s

Head
46.3 m

Curves according to:  Water, pure4 °C,62.42 Ib/ft?,1.6891E-5 ft*/s
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[%] é Pump Efficiency .
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Created by Last update 1/29/2021
Created on 1/29/2021




NT 3312/765 3~ 670
Duty Analysis

FLYGT

a xylem brand

Curves according to: Water, pure ,4 °C,62.42 Ib/ft?,1.6891E-5 ft/s
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T

70 485mm [Pump 1]

670 485mm [Pump 1+2]

T T
200 400 600

o

Operating characteristics

T
800

T T
1000

T T T T T T T
1200 1400 [Vs]

Pumps / Flow Head
Systems

Shaft power Flow

Head

Shaft power

Hydr.eff. Specific NPSHre

Energy

2/1 2211/s 46.3 m 196 hp 443 1/s

Project Created by

Block Created on

46.3 m

1/29/2021

391 hp

69 % 735 kWh/USM(  5.71m

Last update 1/29/2021




NT 3312/765 3~ 670
Duty Analysis

FLYGT

a xylem brand

Curves according to: Water, pure ,4 °C,62.42 Ib/ft?,1.6891E-5 ft/s

Head 1
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670 485mm [Pump 1+2]
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0
Operating characteristics
Pumps / Flow Head Shaft power Flow Head Shaft power Hydr.eff. Specific NPSHre
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VED Curve

Curves according to:
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VFD Analysis
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Pumps / Frequency
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Flow

Head

Shaft power

Flow

Head

Shaft power

Hydr.eff.

Specific
Energy

NPSHre

2/1 60 Hz
2/1 55 Hz
2/1 50 Hz
2/1 45 Hz
2/1 40 Hz
1/1 60 Hz

Project
Block

2211/s
193 1/s
162 1/s
1281/s
88.51/s
3721/s

46.3 m
39.9m
33.7m
28.1m
23.4m
38.3m

196 hp
151 hp
111 hp
78 hp
52 hp
233 hp

Created by

Created on

443 1/s
3871/s
3241/s
256 I/s
1771/s
3721/s

46.3 m
39.9m
33.7m
28.1m
23.4m
38.3m

1/29/2021

391 hp
301 hp
221 hp
156 hp
104 hp
233 hp

69 %
67.4%
64.9 %
60.6 %
52.4%
80.5%

Last update

735 kWh/US M
651 kWh/US M
576 kWh/US M
524 kWh/US M
522 kWh/US M
521 kWh/US M
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5.03m
4.35m
3.74m
3.24m
5.89m

1/29/2021
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VFD Analysis

Curves according to: Water, pure
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Pumps /
Systems

Frequency

Flow

Head

Shaft power

Flow

Head

Shaft power

Hydr.eff.

Specific NPSHre
Energy

1/1
1/1
1/1
1/1

Project
Block

55 Hz
50 Hz
45 Hz
40 Hz

3231/s
266 1/s
204 1/s
1321/s

33.6m
28.9m
24.8 m
21.5m

179 hp
130 hp
89.2 hp
56.9 hp

Created by

Created on

3231/s
266 1/s
204 1/s
1321/s

33.6m
28.9m
24.8 m
21.5m

1/29/2021

179 hp
130 hp
89.2 hp
56.9 hp

79.8% 461kWh/USM  5.08 m
78.2% 409 kWh/USM  4.29m

74.5%
65.4 %

Last update

373 kWh/US M 3.6m
381kWh/USM  3.04m
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Dimensional drawing
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Data sheet

Customer item no.:Bisset Lake
Communication dated: 22/01/2021
Doc. no.: Bisset Lake and Autoport WWPS

Quantity: 1

KRTK 250-403/1554XNG-D

Operating data

Requested flow rate
Requested developed head
Pumped medium

Ambient air temperature
Fluid temperature
Fluid density

Fluid viscosity

Suction pressure max.
Static head

Max. power on curve
Ex-Request acc.to Atex

Design

Design

Orientation

Suction flange pump drilled
according to(DN1)

Discharge flange pump drilled
according to(DN2)

220.000 I/s

45.98 m

Wastewater, municipal
untreated

Not containing chemical and
mechanical substances which
affect the materials

20.0 °C

20.0 °C

1030 kg/m?3

1.00 mm?/s
0.00 bar.g
19.05m
141.35 kW
Il T3

Close-coupled submersible
Vertical

ASME B 16.1/ NPS 10/
ASME 150 Ib / FF

ASME B 16.1/NPS 10/ CL
125/ FF

Suction nozzle drilled acc. to ASME 150 Ib with tapped blind

holes
Shaft seal

Manufacturer

Type
Material code

Driver, accessories

Driver type

Model (make)

Motor const. type
Operating mode
NEMA code letter
Frequency

Rated voltage
Rated power P2
Available reserve
Rated current
Starting current ratio
Insulation class
Type of protection
Motor enclosure
Cos phi at 4/4 load
Motor efficiency at 4/4 load
Motor service factor

2 mech. seals in tandem
arrangement with oil reservoir
KSB

MG

SIC/SIC/NBR

Electric motor

KSB

KSB Sub. motor

S1, non submerged operation
G

60 Hz

575V

144.67 kW

7.24 %

170.0 A

6.6

H according IEC 34-1
XP/I/1/CD

IP68

0.91

93.5 %

1.15

ksB D.

Number: ES 8000919539
Item no.: 300
Date: 22/01/2021

Page:1/6

Version no.: 1

Actual flow rate

Actual developed head
Efficiency

Power absorbed

Pump speed of rotation
NPSH required
Permissible operating
pressure

Discharge press.

Shutoff head
Design
Performance test

Impeller type

Wear ring

Impeller diameter

Free passage size

Direction of rotation from drive
Ex protection

Temperature sensor PT100
inboard
Color

Temperature sensor
Motor winding

Number of poles
Starting mode
Connection mode

Motor cooling method
Motor cooling jacket
Motor version

Cable design

Cable entry

Power cable

Number of power cables
Control cable

Number of control cables
Moisture sensor

Cable length

220.179 /s
46.02 m
75.9 %
134.91 kW
1781 rpm
5.60 m
10.00 bar.g

4.65 bar.g

65.26 m
Single system 1 x 100 %
Yes

Multivane radial flow impeller
(K-max)

Casing/impeller wear ring
375.0 mm

106.0 mm

Clockwise

Explosion protection to CSA
Class1, Divl, Gr.C,D T3
With

Ultramarine blue (RAL 5002)
KSB-blue

PTC resistor

575V

4

Direct-on-line starting
Delta

closed-circuit jacket cooling
With

X

Rubber hose

Sealed along entire length
AWG 3-4

2

AWG 15-10

1

With

10.00 m



Data sheet

Customer item no.:Bisset Lake
Communication dated: 22/01/2021
Doc. no.: Bisset Lake and Autoport WWPS

Quantity: 1

KRTK 250-403/1554XNG-D

Materials G

Pump casing (101)
Discharge cover (163)
Shaft (210)

Impeller (230)

Bearing bracket (330)
O-Ring (412)

Casing wear ring (502.1)

Packaging
Packaging category

Packaging for transport
IPPC Standard ISPM 15

Nameplates
Nameplates language

Certifications

Hydraulic performance test
Acceptance standard
Quantity meas. points Q-H
Certificate

Installation parts

Installation type
Scope of supply
Installation variant
Material concept

Cast iron A 48 Class 35 B
Cast iron A 48 Class 35 B
Chrome steel ASTM A276
Type 420 T

Cast iron A 48 Class 35 B
Cast iron A 48 Class 35 B
Nitrile rubber NBR

Wear resistant duplex
stainless steel

B1 Wooden or plywood
case, cover provided with
polyproylene cellular sheet,
outdoor storage up to 3
months

Ship

Yes

International

ISO 9906 & ANSI HI Class 1U
5

Inspection cert. 3.1 to EN
10204

Dry installation

Pump with installation parts
Dry

G

ksB D.

Number: ES 8000919539
Item no.: 300

Date: 22/01/2021
Page:2/6

Version no.: 1

Impeller wear ring (503)

Shaft protecting sleeve (524)
Cooling jacket (66-2)

Motor housing (811)
Motor cable (824)
Screw (900)

Packaging for storage

Duplicate nameplate

Test participation
Quantity, non-witnessed
Quantity, withessed

Foundation rails
Inlet elbow size / DNO
Lifting Bail

Wear resistant duplex
stainless steel

Chrome steel A 276 Type 420
Stainless steel A 276 Type
316 Ti

Castiron A 48 Class 35 B
Chloroprene rubber

Stainless steel A 193 B8M

Indoor

Outdoor storage at -40°C to +50°C for up to 3 months. Packet
must be covered. No corrosion protection, only transport
protection.

With

Non-witnessed
1
0

Yes
DN 250/ 350
With



Performance curve

ksB D.

Customer item no.:Bisset Lake

Communication dated: 22/01/2021 Number: ES 8000919539
Doc. no.: Bisset Lake and Autoport WWPS Item no.:300
Quantity: 1 Date: 22/01/2021
Page: 3/6
KRTK 250-403/1554XNG-D Version no.: 1
~—
60 \\ Qomi”
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Flow
Curve data
Speed of rotation 1781 rpm Efficiency 75.9 %
Fluid density 1030 kg/m?3 Power absorbed 134.91 kW
Viscosity 1.00 mm?/s NPSH req. 3% 5.60 m
Flow rate 220.179 /s Curve number K43695
Requested flow rate 220.000 I/s Effective impeller diameter  375.0 mm
Total developed head 46.02 m Acceptance standard ISO 9906 & ANSI HI Class

Requested developed head 45.98 m 1



Motor data sheet

Customer item no.:Bisset Lake
Communication dated: 22/01/2021
Doc. no.: Bisset Lake and Autoport WWPS

Quantity: 1

KRTK 250-403/1554XNG-D

ksB D.

Number: ES 8000919539
Item no.:300

Date: 22/01/2021

Page: 4/6

Version no.: 1

Motor data
Motor manufacturer KSB Starting mode Direct-on-line starting
Motor size 155N Power cable AWG 3-4
Motor construction type KSB Sub. motor Number of power cables 2
Motor material Grey cast iron EN-GJL-250  Power cable @ min. 26.8 mm
Efficiency class not classified Power cable @ max. 28.8 mm
Rated voltage 575V Control cable AWG 15-10
Frequency 60 Hz Number of control cables 1
Motor power 144.67 kW Ctrl. cable diameter, min. 15.9 mm
Rated current 170.0 A Ctrl. cable diameter, max. 16.9 mm
Rated speed 1780 rpm Cable standard CSA
Starting current ratio 6.6 Switching frequency 10.00 1/h
Curve data
The no-load point is not a guarantee point within the meaning of IEC 60034
Load 0.0% 25.0% 50.0 % 75.0 % 100.0 %
P2 0.00 kW 36.17 kW 72.33 kKW 108.50 kW 144.67 kW
n 1800 rpm 1795 rpm 1790 rpm 1785 rpm 1780 rpm
P1 5.75 kW 41.20 kW 78.30 kW 116.30 kW 154.80 kw
| 42.4 A 61.0 A 92.0A 131.0A 170.0 A
Eta 0.0% 87.8% 92.4 % 93.3% 93.5%
cos phi 0.14 0.68 0.85 0.89 0.91
1800
'\N
[rpm] I
1780 n
0 20 [kW] 40 60 80 100 120 140
160 1.6 160
P1
300 - /
140 / 1.4 r140
250 -
120 / 1.2 120
200 100 1.0 100
eta
// cos phi L——-——
|
80 — 7 0.8 F80
150 - /
60 / / 0.6 60
100 o /
(a)| 40 0.4 F40
[kw] [ | (%
50
20 0.2 20
0- o0 0.0 -0
0 20 [kW] 40 60 80 100 120 140

mechanical power P2



Installati

on plan

Customer item no.:Bisset Lake
Communication dated: 22/01/2021
Doc. no.: Bisset Lake and Autoport WWPS

Quantity: 1

KRTK 250-403/1554XNG-D

ksB D.

Number: ES 8000919539
Item no.:300

Date: 22/01/2021
Page:5/6

Version no.: 1

24.00N!
1) Foundation rails are not part of our standard s

2) Suction elbow available as accessory

Dimensions in mm

Connections

Inlet elbow size / DNO
Suction flange pump drilled
according to(DN1)

Discharge flange pump drilled
according to(DN2)

o= alo
k3
1638
315
DN2
725
138
DN1
DNO
A—;l 546
600 1000
450 890
228 1) 800
\ 20
S |
A= 1000 \
865 b E ?\ - 300 i
890 :
X Ky 1
440 . |
l 2= 600
597 min 1200
970
Drawing is not to scale
Motor
Motor manufacturer KSB
Motor size 155N
Motor power 144.67 kW
Number of poles 4
Speed of rotation 1780 rpm
Motor enclosure IP68 Suc

Connect pipes without stress or strain!
Dimensional tolerances for shaft axis height: DIN 747
Dimensions without tolerances, middle tolerances to:

DN 250/ 350

ASME B 16.1 / NPS 10/
ASME 150 Ib / FF

ASME B 16.1/NPS 10/ CL
125/ FF

tion nozzle drilled acc. to ASME 150 Ib with tapped blind holes

Weight net
Pump, Motor, Cable 1645 kg
Total 1645 kg
For auxiliary connections see
separate drawing.
ISO 2768-m



Installation plan

ksB D.

Customer item no.:Bisset Lake

Communication dated: 22/01/2021 Number: ES 8000919539
Doc. no.: Bisset Lake and Autoport WWPS Item no.:300
Quantity: 1 Date: 22/01/2021
Page: 6/6
KRTK 250-403/1554XNG-D Version no.: 1
Connection dimensions for pumps: EN735
Dimensions without tolerances - welded parts: ISO 13920-B
Dimensions without tolerances - gray cast iron parts: ISO 8062-CT11

Dimensions without tolerances - stainless steel parts: ISO 8062-CT12
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4500 WYE FOR BYPASS
CONNECTION

4500 BYPASS CONNECTION

m Basement 01 At Elevation 29.880 m

P102 / 1:30

‘ 2145 s e
S
DOUBLE ACCESS DOOR
T & I /—
PLC - ~ PUMP ACCESS HATCH 1500mm x 1500mm (TYP OF 2)
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Ground Level
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90 DEG 4009X5000 INCREASER BEND (TYP OF 3)
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Basement 01

29.880 m
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Basement 02
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29.880 m
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PUMP ACCESS HATCH 1500mm x 1500mm

Ground Level

33.430 m

4500 GATE VALVE

Basement 01
29.880m

5000 DISCHARGE PIPE

5000 DISCHARGE KNIFE GATE VALVE C/W
CHAINWHEEL OPERATOR (TYP OF 3)

5000 DISCHARGE CHECK VALVE (TYP OF 3)

DRY PIT SUBMERSIBLE PUMP (TYP OF 3)

90 DEG 4009X5000 INCREASER BEND (TYP OF 3)
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5000 DISCHARGE PIPE
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4500 BYPASS CONNECTION

Ground Level

/2 SECTIOND
@ 1:50

i

PUMP ACCESS HATCH 1500mm x 1500mm
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Basement 02

90 DEG 4009X5009 INCREASER BEND (TYP OF 3)

5000 SUCTION KNIFE GATE VALVE (TYP OF 4)

25.376 m

/4 SECTIONF
\Elw 1:50

KEY PLAN:
ISSUED FOR 60% REVIEW 2021/07/30 MM IT
1 PRELIMINARY DESIGN 2021/03/24 VLN MR
NO. DESCRIPTION DATE DRAWN | CHKD
ENGINEERING
DEPARTMENT
PROJECT:
BISSETT LAKE WWPS
PROCESS - SECTION - 2
DRAWN MM SCALE 1 - 50
CHECKED T
APPROVED DATE
Approver
PROJECT NO.
201-08639-00
DWG NO.
P106

HRWC — Al

DWG FILENAME: BIM 360://201-08639—-00 — Bissett Lake and Autoport SPS — R20/201-08639—-MEP—-BSL_APSPS_v20.rvt




DATE PLOTTED: 27-07-2021 21:27:37

1=1

SCALE PLOTTED:

N
!

.y

|

|

WALL MOUNTED PIPE

N.T.S

101 SS ROD WITH THREADED
ENDS BOLTED TO HSS

PROCESS PIPING
150 TO 2501

\\ i g \SOSQ. SS HSS

\ smml” TYP
ATTACHED TO CONCRETE WALL WITH

4-14 DIA x 100 SST ANCHOR BOLTS

< NOTE:
1. FOR VERTICAL AND HORIZONTAL
) PIPE
£\ INSTALLATION.

AIR RELEASE

50mm MALE NPT 50mm
FEMALE HOSE ADAPTER

50mm> x 50mm
LONG NIPPLE (SEE
NOTE)

HALF COUPLING

ALL TO BE WELDED TO
PIPE OR FITTING.
STRAPPED TAPS ARE
NOT ACCEPTABLE

50 DIA BALL VALVE

50 DIA BALL VALVE

50mm LONG NIPPLE
OR ADJUST TO SUIT \

50 DIA 90° ELBOW \

50 DIA MALE QUICK CONNECT

50 DIA MIN.

HOSE COUPLING c/w CAP.
ATTACH CAP TO COUPLING w/ CHAIN

NOTES:

PRESSURE GAUGE

50 DIA
ISOLATING BALL
VALVE

DRAIN
TO SUMP

150 MIN.

1. WHEN SERVICE PIPE IS MORE THAN 1800mm ABOVE FLOOR, DRAIN (AIR
RELEASE) SHALL BE PIPED DOWN NEAREST WALL WITH A VALVE 1200 ABOVE

FINISHED FLOOR.

2. ALL MATERIAL AND VALVE TO BE 304 STAINLESS STEEL.
3. ALL WELDS FOR DUCTILE IRON PIPE SHALL BE DONE IN THE MANUFACTURER
SHOP AND BE ELECTRIC ARC WELDS OF DUCTILE IRON WITH Ni-55 OR Fc-55

NICLE-IRON-CARBON WELD ROD.
4. REFER TO SPECIFICATION FOR VALVE DETAILS.

AIR RELEASE GAUGE AND DRAIN CONNECTION

N.T.S
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CALE PLOTTED:

GENERAL REQUIREMENTS CONCRETE:

1. THE CONTRACTOR MUST PERFORM ALL 1. ALL CONCRETE WORK SHALL BE IN ACCORDANCE

WORK IN ACCORDANCE WITH THE LATEST WITH THE LATEST EDITION OF CAN/CSA A23.1/A23.2.

‘ EDITION OF THE NATIONAL BUILDING CODE OF 2. MINIMUM COMPRESSIVE STRENGTH FOR CONCRETE

CANADA. AT 28 DAYS SHALL BE 35 MPa. ALL CONCRETE SHALL

CONTAIN 5-8% AIR ENTRAINMENT. SLUMP AT POINT

2. ALL REFERENCES TO CODES AND OF PLACING TO BE 50 TO 75 mm. WATER CEMENT

STANDARDS ARE TO BE CONSIDERED AS BEING RATIO TO BE EQUAL TO 0.45.

FROM THE LATEST EDITION OF THE APPLICABLE 3. DEFORMED REINFORCING STEEL TO CAN/CSA-G30.18

CODE OR STANDARD. WITH MINIMUM YIELD STRENGTH OF 400 MPa.

4. CONCRETE COVER TO REINFORCING STEEL SHALL

3. THE CONTRACTOR SHALL EXAMINE ALL BE 50 mm ON FORMED SIDES 40mm FOR SLABS AND

DRAWINGS AND CHECK ALL DIMENSIONS 75 mm ON SIDES PLACED DIRECTLY AGAINST SOIL.

AGAINST SITE CONDITIONS. THE CONTRACTOR IS 5. ADHESIVE ANCHORS: HILTI HIT-TZ RODS c/w HILTI HIT

TO REPORT ANY DISCREPANCIES BEFORE HY-200 CHEMICAL ADHESIVE. INSTALL ANCHORS IN

PROCEEDING WITH ANY WORK. ACCORDANCE WITH MANUFACTURER'S WRITTEN

INSTRUCTIONS.

4. CONTRACTOR IS RESPONSIBLE TO CHECK 6. USE 25 mm CHAMFER STRIPS ON ALL EXTERNAL

AND VERIFY ALL DIMENSIONS AND ELEVATIONS CORNERS.

ON SITE, AND CO-ORDINATE WITH ARCH. 7. DO NOT FIELD BEND OR FIELD WELD

DRAWINGS. IF ANY DISCREPANCY, CONTRACTOR REINFORCEMENT.

SHALL NOTIFY THE ENGINEER AND THE OWNER 8. PRIOR TO PLACING CONCRETE, OBTAIN ENGINEER'S
CONCRETE EQUIPMENT SUPPORTS BEFORE PROCEEDING WITH THE WORK. WRITTEN APPROVAL OF REINFORCING MATERIAL
SEE DETAIL 5/S02 AND PLACEMENT.

5. IF THERE IS ANY DISCREPANCY BETWEEN

THE MECHANICAL. AND STRUCTURAL DRAWINGS

AND SPECIFICATIONS, THE MOST STRINGENT MASONRY:

CONDITIONS SHALL GOVERN. s

1. ALL CONCRETE BLOCK WALLS SHALL BE OF

7. THE CONTRACTOR AND ITS STANDARD CONCRETE MASONRY UNITS TYPE A TO

SUBCONTRACTOR(S) MUST CONSIDER THAT THE CSA-A165. CLASSIFICATION H/15/A/M (UNLESS

REQUIRED TO COMPLETE THE WORK IN KEEPING BE LAID DOWN IN RUNNING BOND.

WITH THE PRACTICES OF THEIR TRADE. 2. ALL MASONRY MORTAR FOR CONCRETE BLOCK

8 ONLY THE MAIN OPENINGS ARE SHOWN WALLS SHALL BE TYPE'S' TO CSA AT79.

ON THE DRAWINGS. VERIFY DIMENSIONS AND CO- 3 QELT“\’('QEQ,\TF%%%TE?;OR BRICK VENEER SHALL

8Eg'lﬂl“EAgETQI'E'I;{%FF’%‘:'E‘SSS'SYJXEST':\ED\E)'FSVEV}’LNEGS 4. ALL CONCRETE GROUT SHALL HAVE A MINIMUM

- COMPRESSIVE STRENGTH OF 20 MPa TO CSA A179.
STRUCTURAL ENGINEER OF ALL CHANGES OR 5. ALL REINFORCING STEEL SHALL HAVE A MINIMUM
ADDITIONAL DETAILS. YIELD STRENGTH OF 400 MPa AND CONFORM TO
CSA G30.18.
i-ND MATHTEA?,\?XELR/;‘%\TASSF'&FT{\? ggg}'_)%"l%'gf’\f‘é'- 6. ALL REINFORCING SHALL BE LAPPED A MINIMUM OF
36 BAR DIAMETERS UNLESS NOTED ON DRAWINGS.
BRACING AS REQUIRED FOR STABILITY AND 7. HOLLOW MASONRY UNITS SHALL BE LAID WITH
SAFETY DURING CONSTRUCTION. FACE SHELL BED AND HEAD JOINTS. IN ADDITION,
THE WEBS SHALL BE LAID IN A FULL BED IN ALL
COURSES OF PIERS, COLUMNS AND PILASTERS
AND IN THE STARTING COURSE ON FOOTINGS,
SOLID FOUNDATION WALLS AND WHERE ADJACENT
TO CELLS OR CAVITIES THAT ARE TO BE

REINFORCED WITH STEEL OR FILLED WITH GROUT

8. SI_RL(I;I\?'II'\IECRRSFIETCE'I-'ING OR ABUTTING MASONRY MUST
BASEMENT 02 BASEMENT 01 WITH NETAL ANGHORS TO MEET GSAAST
1 2 9. ALL MORTAR JOINTS SHALL BE 10mm.
Q 1:50 Q 1:50 10. ALL CONCRETE BLOCK WALLS SHALL BE

REINFORCED WITH TRUSS TYPE HORIZONTAL
BLOCK REINFORCEMENT EVERY 2nd COURSE TO
CSA3-S304.1. 5mm DIAMETER LONGITUDINAL & 5mm
DIAMETER TRANSVERSE WIRES GALVANIZED
AFTER FABRICATION TO ASTM 153-B2 457 gm/m2.
LAP REINFORCEMENT 150mm EACH SPLICE.

11. UNLESS NOTED ON DRAWINGS: LOOSE LINTELS
FOR NON-BEARING WALLS SHALL BE AS FOLLOWS,
1-90mm X 90mm X 6mm ANGLE UP TO 1200mm
SPANS AND 1-125mm X 90mm X 6mm ANGLE UP TO
1800mm SPANS FOR EVERY 100mm THICKNESS OF

EXISTING STEEL BEAM EXISTING MASONRY. END BEARING TO BE 150mm MINIMUM.
200mm-150mm 12. AT LEAST FIVE (5) MASONRY UNITS OF BRICK, FIVE
CONCRETE ROOF SLAB (5) MASONRY UNITS OF CONCRETE BLOCK AND

FIVE (5) 50mm CUBE SPECIMENS EACH OF MORTAR
AND GROUT SHALL BE TESTED IN A LABRATORY
FOR EACH STOREY HEIGHT OF THE BUILDING IN

b o 1 - 12mm @ HILTI HIT-TZ ACCORDANCE WITH THE FOLLOWING CSA
- ] R THREADED ROD EPOXIED STANDARDS:
- s INTO DRILLED HOLE WITH 122 CONGRETE BLOCK... AI6S
o 7 HILTI HIT HY-200 EPOXY :
— S SYSTEM. 12.3  MORTAR AND GROUT.. A179
35¢ HOLES COREDRILLED o - ——— NEW CONCRETE WALL
INTO SLAB FOR e L
- - STRUCTURAL STEEL:
REMOVABLE GUARDRAILS S -
(4 PER HATCH). PROVIDE o L — o ~ Roof
REMOVABLE PLUGS FOR -7 — 3723 m 1. ALL STRUCTURAL STEEL SHALL CONFORM TO
ALL HOLES. SEE DETAIL - e : CAN/CSA-G40.20/G40.21 GRADE 350W. GRADE
S/S0n : L 300W FOR ANGLES AND PLATES.
' L NIB 2, STRUCTURAL STEEL SHALL BE FABRICATED
o L AND ERECTED IN ACCORDANCE WITH
'\ o CONCRETE BLOCK WALL TO CAN/CSA-S16.1-09.
L NEW DOOR TERMINATE 38mm BELOW LATERAL SUPPORT CLIP 3. GALVANIZING: ALL STEEL SHALL BE HOT
N EXISTING SLAB ABOVE. FILL VOID ’1*(’)“0?_;53 $E$E§ %‘i-/i X DIPPED GALVANIZED AFTER FABRICATION
MOUNTING ASSEMBLY — NEW +1500x1500 OPENING CUT THROUGH EXISTING AT TOP OF WALL WITH A/D ROOF SLAB. MAXIMUM WITH ZINC COATING 600 g/m2 TO CAN/CSA-
TO BE MIN. 300mm. INTERMEDIATE FLOOR SLAB. FLOOR SLAB SUPPORT BEAMS FIREBARRIER MINERAL WOOL SPACING FOR CLIP G164-92. GALVANIZE PIPE RAILINGS AFTER
FROM EDGE OF OPENING BELOW TO BE FULLY INSTALLED PRIOR TO CUTTING SLAB AND APPLY A/D FIREBARRIER ANGLES = 1200mm FABRICATION.
: SEAL N/S TO BOTH SIDES OF = 4. ALL WELDING SHALL UTILIZE E480XX
WALL. INSTALL ALL PRODUCTS = ELECTRODES AND SHALL MEET THE LATEST
1 AS PER MANUFACTURERS REQUIREMENTS OF W47.1. DO WELDING IN
| | | | ——— BOLT C100x8 STRUTS TO SLAB EDGE AT 2 SIDES OF OPENING INSTRUCTIONS. ACCORDANCE WITH CSA W59.
T | T e FOR GRATING SUPPORT. 190 CONCRETE
NEW 190 CONCRETE BLOCK Il o I " I IS TS
NEW PUMP NEW PUMP:
\évEAELLS Eg% HEI/%EI | AGCESS HATCH | H | AGOESS HATCH | ! H INSTALL NEW W200x15 LINTEL ABOVE DOOR. " HOISTS TO BE TESTED IN ACCORDANCE WITH
\ e L1l ) L U s ] ANS| B30.16 OVERHEAD HOIST STANDARDS.
I [ +j ‘ﬂ — _HH_ — _HH _______ ] ke I ] 2. HOISTS ARE TO BE LOW PROFILE UNITS. ISSUED FOR 60% REVIEW 2021-07-16
B4 | | | | | NEW DOUBLE DOOR CENTER OF HOOK (IN RAISED POSITION) TO SRR GG
MOUNTING ASSEMBLY | N / Il N / Il | 4% BE NO MORE THAN 200mm BELOW BOTTOM — ’
ANy /. . FLANGE OF MONORAIL BEAM.
| IYPE A" (1 REQD) Ils Il Il il [N 3. HOISTS ARE TO HAVE A LIFTING CAPACITY OF
SEE DETAIL 2/S02 0 0 0 0 2 U.S. TONS (1814kq.)
Il Il Il % 4, ACCEPTABLE PRODUCT: INGERSOL-RAND
il 1l 1l L an | FILLCORESAT BJ;.OE% ngEAA;gsgSE%SEMSEEL NUMBER ULE_
- - o T ———— MOUNTING ASSEMBLY AS REQUIRED "§ REINFORCING e QUAL.
I $$P%9%9(“g%%gg)SLOPED ROOF N WITH CONCRETE EXTERIOR DOOR AT HOIST MONORAIL:
h If If Ii SEE DETAIL 3/S02 T 1 1. PROVIDE AND INSTALL 1 (ONE) EXTERIOR
H | | ] METAL CLAD DOUBLE DOOR c/w GALVANIZED yvOLL
| I | | i NEW DOOR EXISTING 230mm .- STEEL FRAME. DOOR FRAME WIDTH TO BE
J:\ JL ,JJ.L g CONCRETE FLOOR SLAB L APPROX. 1500mm WIDE x 2000mm HIGH ENGINEERING
1 (R.S.0.).
T F=—r
NEW CONCRETE f ! ! ! INSTALL NEW W200X15 LINTEL ABOVE DOOR 1 15M DOWELS x 750mm Lg. 2, MOUNT DOOR FRAME INTO OPENING CUT DEPARTMENT
e EPOXIED INTO DRILLED THROUGH EXISTING EXTERIOR WALL. FRAME
BLOCK WALL N HOLES WITH HILTI HIT TO SUIT EXISTING WALL THICKNESS AND TO
1. HY-200 EPOXY SYSTEM. INCLUDE ALL FLASHINGS REQUIRED TO FORM
MAX BAR SPACING = A WEATHER-TIGHT SEAL AROUND DOOR
NEW W200x22 BEAMS UNDER INTERMEDIATE FLOOR SLAB 1200mm. FRAME. BISSETT LAKE WWPS
TO PROVIDE SUPPORT FOR NEW OPENING. SEE SECTION 1/S02 3. EXTERIOR METAL-CLAD SOLID CORE DOUBLE
BOLTED "WT" BRACKETS TO EXISTING DOOR (2 LEAF x 762 WIDE) TO BE CUSTOM
CONCRETE WALL JACK BEAMS INTO PLACE FABRICATED TO FIT AROUND MONORAIL BEAM RENOVATION FLOOR PLANS
AND BOLT TO BRACKETS. SEE SECTION 1/02 o Ground Level AT TOP OF DOOR. CENTER DOOR ON
3343 m MONORAIL BEAM. PROVIDE ALL SWEEPS AND
CLOSURES TO FORM WEATHER-TIGHT SEAL
AROUND BEAM WHEN IN CLOSED POSITION.

4. PROVIDE ALL ACCESSORIES REQUIRED TO
COMPLETE DOOR INSTALLATION INCLUDING

@ GROUND LEVEL @ NEW CONCRETE BLOCK WALL PARTITION DEADBOLT, ETC. o (0 OCHNE

5. CONTRACTOR TO PROVIDE SHOP DRAWINGS

1:10 TO BE APPROVED BY ENGINEER PRIOR TO T, 201-08639-00
S101

1:50

BISSETT LAKE AND AUTOPORT SPS\5.0 Drawings\5.2 Structural\5.2.1 Working\20"

59-00 BISSETT LAKE
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W200x22 FLOOR SLAB SUPPORT A,
BEAM AT BOTH SIDES OF NEW HOLE
CUT THROUGH EXISTING SLAB.
BOLT TO WT BRACKETS WITH 2 - 202
A325 BOLTS (EACH END). COPE
BEAM BOTTOM FLANGE(S) AS
REQUIRED

EXISTING #210mm

CONCRETE FLOOR SLAB \

—— JACK BEAM INTO PLACE ALLOWING
25mm GAP TO u/s SLAB. FILL GAP WITH
NON-SHRINK GROUT FOR FULL LENGTH
FRA

TR AATHAR SV LA ORI A MY AND WIDTH OF BEAM FLANGE TO
s R ; ) ENSURE FULL BEARING OF SLAB. ALLOW

© O g imomg GROUT TO REACH FULL WORKING

| STRENGTH PRIOR TO CUTTING OF

o EXISTING SLAB
i AN
i
BOLT SPACING = 150mm

WT155x40 BRACKET x 250 c/c (EACH WAY)

Lg. BOLTED TO WALL.
TYPICAL AT EACH END OF
SLAB SUPPORT BEAMS.

4 -12mm ¢ HILTI HIT-TZ THREADED
RODS EPOXIED INTO DRILLED HOLES
WITH HILTI HIT HY-200 EPOXY %
SYSTEM. MINIMUM EMBEDMENT =

100mm.

@ BEAM SUPPORT AT OPENING
1:10

4 -19mm g HILTI HIT-TZ THREADED
RODS EPOXIED INTO DRILLED
HOLES WITH HILTI HIT HY-200 EPOXY
SYSTEM.

PROVIDE SOLID STEEL PLATE
WASHER SHIMS AT ALL
ANCHOR LOCATIONS

EXISTING #
210mm REINFORCED
CONCRETE SLAB

(TOP FLOOR LEVEL) \\
2 N B

CONNECTOR ASSEMM(
250x300x13 PLATE.

WELD MOUNTING
ASSEMBLIES TO MONORAIL

BEAM 6 |
MONORAIL BEAM TO BE LEVELLED
AND BOLTED INTO PLACE. ENSURE S250x38

BEAM IS LEVEL AND PLUMB (FULL
LENGTH) MONORAIL BEAM

150 EMBEDMENT

R

\ PROVIDE +25mm GAP TO

ALLOW FOR LEVELLING
ADJUSTMENT

@ MONORAIL MOUNT DETAIL TYPE - "A"
1:10

EXISTING 200mm-150mm
REINFORCED CONCRETE

SLAB (ROOF LEVEL) K\
2

100 EMBEDMENT

v

\L PROVIDE +25mm

GAP TO ALLOW
FOR LEVELLING
ADJUSTMENT

4 -19mm @ HILTI HIT-TZ
THREADED RODS EPOXIED
INTO DRILLED HOLES WITH
HILTI HIT HY-200 EPOXY
SYSTEM.
PROVIDE SOLID STEEL PLATE
WASHER SHIMS AT ALL
ANCHOR LOCATIONS

CONNECTOR ASSEMBLY - HSS152x152x4.8
WELDED TO 250x300x13 PLATE.

WELD MOUNTING ASSEMBLIES TO MONORAIL
BEAM. ASSEMBLY HEIGHT TO ALLOW

MONORAIL BEAM TO BOLT TO UNDERSIDE OF
EXTERIOR DOOR LINTEL BEAM

FILENAME: \\SV118DATAOT\Summ

MONORAIL BEAM TO BE LEVELLED
AND BOLTED INTO PLACE. ENSURE
BEAM IS LEVEL AND PLUMB (FULL

LENGTH)

S250x38
MONORAIL BEAM

@ MONORAIL MOUNT DETAIL TYPE - "B"

1:10

[©]

rside Projects\

-

INFILL EXISTING

HOLE WITH CUT EXISTING STEEL
EXISTING CONCRETE COLLAR (IF
CONCRETE APPLICABLE) FLUSH

SLAB WITH FINISHED FLOOR
\ n n SURFACE.

: .
13mm GALVANIZED /
STEEL PLATE.

M16 HILTI HAS S.S. HIT HY-150
MAX ADHESIVE ANCHOR AT
300 c/c. EMBEDMENT=125mm
MIN. (MINIMUM 1 ANCHOR ON
EACH SIDE OF THE OPENING).

\|

(MIN:

1 FILL AND SEAL EXISTING OPENINGS WITH 30MPa CONCRETE.

2. FINISH FLUSH AND SMOOTH WITH EXISTING FLOOR SURFACE.

3. APPLY EPOXY FLOOR COATING TO MATCH EXISTING.

4 INFILL EXISTING £#300mmg PIPE SLEEVE HOLES AT 3
LOCATIONS THROUGH FLOOR SLAB. COORDINATE QUANTITY
AND LOCATIONS WITH MECHANICAL DRAWINGS.

5. INFILL WALL PENETRATION WHERE EXISTING FORCEMAIN
EXITS THE BUILDING. BOLT STEEL PLATE TO EXTERIOR FACE
OF WALL. USE SIMILAR CONSTRUCTION WITH THE ADDITION
OF SUITABLE GASKET MATERIAL UNDER STEEL PLATE TO
ENSURE A WATERTIGHT SEAL IS OBTAINED.

@ TYPICAL PENETRATION INFILL DETAIL
1:10

PIPE STAND ANCHORED TO

3 - 10M CLOSED CONCRETE BY OTHERS
STIRRUPS (EQUALLY
SPACED) CAST IN PLACE CONCRETE PIPE
[} SUPPORT. SIZE = TBD. PROVIDE 25mm

4~ 15M VERTICAL 1 CHAMFER ON ALL EXPOSED EDGES.
BARS AT CORNERS [

RN |

| EEEE B GROUT VERTICAL BARS INTO

4 FLOOR SLAB w/ EPOXY
E)grﬁcT;:QfTE N S E GROUT (MIN. 150mm

SRR EMBEDMENT).

SLAB | SRR §
| \ T |

| %

1. ROUGHEN EXISTING FLOOR SURFACE UNDER NEW
CONCRETE SUPPORT TO 5mm AMPLITUDE. DO NOT DAMAGE
EXISTING SURFACE BEYOND EDGE OF NEW CONCRETE

SUPPORT.
2. APPLY EPOXY COATING OVER ALL NEW CONCRETE
SURFACES TO MATCH EXISTING FLOOR COATING.
3. PROVIDE NEW CONCRETE PIPE SUPPORTS AT 3

LOCATIONS. COORDINATE QUANTITY AND LOCATIONS WITH
MECHANICAL DRAWINGS.

@ CONCRETE PIPE SUPPORT DETAIL
1:20

40mmeg STD. STEEL PIPE RAILS AND

ISSUED FOR 60% REVIEW 2021-07-16

DESCRIPTION DATE

ENGINEERING
DEPARTMENT

+1500 +1500
POSTS. USE WELDING ELBOWS AT
CORNERS. WELD ALL JOINTS ALL
AROUND AND GRIND ALL WELDS
/ SMOOTH.
e R\ 40mmg PIPE SLEEVES x 150 Lg. \/7 N
- a WELDED TO DROP-IN UNIT POSTS. = =
5 40mmo WELD 30g PIPE PINS x 150 Lg. TO 4 40mmg I
S u [ MIDRAIL u CONNECTOR UNIT POSTS WITH 6mm = [ MIDRAIL =
= PLATE AT PIN TOPS. ENSURE
z x100mm SMOOTH FIT FOR ASSEMBLY AND 6x100mm
= | DISASSEMBLY OF FINISHED
KICKPLATE GUARDRAIL UNITS. GRIND ALL By KICKPLATE m
| | WELDS SMOOTH AND ROUND OFF L L
i i ALL SHARP EDGES. i i
LJ L ) T LJ LJ
I
GUARDRAIL ELEVATION GUARDRAIL ELEVATION
DROP-IN UNIT CONNECTOR UNIT
PUMP HATCH GUARDRAIL NOTES:
32¢ PIPE PIN WELDED
1. PROVIDE 2 SEPARATE GUARDRAIL ASSEMBLIES (2 INSIDE GUARDRAIL POSTS
DROP-IN AND 2 CONNECTOR UNITS EACH ASSEMBLY) TO " (150mm PROJECTION)
ALLOW FOR SAFEGUARDING OF 2 SEPARATE OPEN |
PUMP HATCHES SIMULTANEOUSLY. \ 1 COREDRILL 35¢ HOLES TO
2. ALL 5 PUMP HATCHES ARE TO HAVE PIN SOCKET HOLES ] MATCH PIN LOCATIONS (4
CORE DRILLED (4 HOLES PER HATCH) TO ALLOW FOR ‘ HOLES PER PUMP HATCH).
SMOOTH ASSEMBLY AND DISASSEMBLY OF GUARDRAIL L
UNITS. ‘
3. PROVIDE SUITABLE REMOVABLE PLUGS FOR ALL ]" L )
DRILLED HOLES AT ALL PUMP HATCHES (20 PLUGS
TOTAL). PLUG TO BE DURABLE AND EASILY REMOVED.
PLUG TOP TO BE FLUSH WITH FLOOR SLAB SO AS NOT +175
TO POSE A TRIPPING HAZARD. PLUG TYPE AND DESIGN a EXISTING 230mm
TO BE APPROVED BY THE ENGINEER. CONCRETE FLOOR SLAB
4. PRIME PAINT COMPLETED GUARDRAIL UNITS AND FINISH
PAINT WITH 2 COATS DURABLE ENAMEL PAINT, COLOUR
HIGH VISIBILITY SAFETY YELLOW. GUARDRAIL FLOOR SOCKET

BISSETT LAKE AND AUTOPORT SPS\5.0

@ GUARDRAILS AT PUMP HATCHES

1:20

BISSETT LAKE V

BISSETT LAKE WWPS

SECTIONS AND DETAILS

201-08639-00

S102




1

cu: o

PLOTTED

FAN SCHEDULE

A

HVAC LEGEND ABBREVIATIONS
DESCRIPTION SYMBOL DESCRIPTION SYMBOL CAPACITY
ESP MOTOR
HI/LO
EXHAUST DUCT UP = & ACCESS DOOR AD TAG No. LOCATION FUNCTION DUTY MOUNTING MANUFACTURER TYPE MODEL REMARKS R
EXHAUST DUCT DOWN T > ABOVE FINISHED FLOOR AFF L/s Pa RPM kW V/PH/Hz
RETURN DUCT UP P @ BALANCING DAMPER BD :
INTERIOR WALL CENTRIFUGAL 1. AREA CLASSIFICATION: CLASS 1 DIV.2
— SF-2 DRY WELL AIR SUPPLY INTERMITTENT MOUNTED M.K.PLASTICS FIBERGI ASS FAN CNW 200 611 125 1750 025 120/1/60| 5 A A oSt el
RETURN DUCT DOWN L] (2 BACKDRAFT DAMPER BDD
SUPPLY DUCT UP — BOTTOM OF DUCT BOD EXTERIOR WALL SIDEWALL GENTRIFUGAL
— EF-2 DRY WELL AIR EXHAUST | INTERMITTENT MOUNSED M.K.PLASTICS | FIBERGLASS EXHAUST | RBK-15 564 125 1750 0.25 |600/3/60 | 1. AREA CLASSIFICATION: CLASS 1 DIV.2
SUPPLY DUCT DOWN D> 03¢ DOWN DN. FAN
DUCTWORK e ELEVATION EL
INTERIOR WALL CENTRIFUGAL 1. AREA CLASSIFICATION: CLASS 1 DIV.1
—— SF-3 WET WELL AIR SUPPLY INTERMITTENT M.K.PLASTICS CNW 315 846 125 1750 055 |600/3/60 .
ACOUSTICALLY LINED
EXHAUST FAN EF
DUCTWORK | S—— EXTERIOR WALL SIDEWALL CENTRIFUGAL
A CKORAFT DAMPER : ELECTRICAL DUCT HEATER o EF-3 WET WELL AIR EXHAUST | INTERMITTENT MOUNSED M.K.PLASTICS | FIBERGLASS EXHAUST | RBK-15 917 125 1750 0.55 |600/3/60 | 1. AREA CLASSIFICATION: CLASS 1 DIV.1
- FAN
BALANCING DAMPER 7 1 FIRE LINK DAMPER FLD
BD
MOTORIZED DAMPER { } HOT WATER TANK HWT
D
AIRFLOW DIRECTION - LITER L
THERMOSTAT @ LITER PER SECOND Lis
HUMIDISTAT Q) LOUVRE LV
GAS DETECTOR MAKE-UP AIR UNIT MUA
SENSOR @ ON CENTRE oC
LIGHT SWITCH $ OUTSIDE AIR O/A
HORN W RETURN AIR R/A
SUPPLY AIR S/A
PLUMBING LEGEND SUPPLY FAN SF
S ELECTRICAL UNIT HEATER SCHEDULE
EXTINGUISHER (FE) STAINLESS STEEL Ss
BACK FLOW PREVENTER N SQUARE METER sq.m POWER
TAG No. LOCATION FUNCTION DUTY MANUFACTURER MODEL INTERLOCKS REMARKS
WATER METER M TYPICAL TYP. KW V/PH/HzZ
ELBOW UP o UNIT HEATER UH UH-1 |ELECTRICAL ROOM HEATING INTERMITTENT CHROMALOX HVH 40 |208/3/60 o A O T A OSIFIED
ELBOW DOWN = 1. AREA CLASSIFICATION: CLASS 1 DIV.2
UH-2 | PUMP ACCESS ROOM HEATING INTERMITTENT CHROMALOX CXH-A 100 | 600/3/60 5 o BULT N THERMOSTAT
TEE UP — o+
UH-3 | PUMP ACCESS ROOM HEATING INTERMITTENT CHROMALOX CXH-A 100 | 600/3/60 1. AREA CLASSIFICATION: CLASS 1 DIV.2
TEE DOWN i~y : 2. G/W BUILT-IN THERMOSTAT
CONCENTRIC REDUCER — > UH-4 | DRY WELL, LOWER LEVEL HEATING INTERMITTENT CHROMALOX CXH-A 100 |600/3/60 A ALV A
GATE VALVE ] .
UH-5 | DRY WELL, LOWER LEVEL HEATING INTERMITTENT CHROMALOX CXH-A 100  |600/3/60 B ALV A
BALL VALVE e
UH-6 WET WELL HEATING INTERMITTENT CHROMALOX CXH-A 100 | 600/3/60 1. AREA CLASSIFICATION: CLASS 1 DIV.1
PRESSURE REDUCING : 2. G/W BUILT-IN THERMOSTAT
VALVE ﬂi%
1. AREA CLASSIFICATION: CLASS 1 DIV.1
HOSE BIB AND RACK » UH-7  WET WELL HEATING INTERMITTENT CHROMALOX CXH-A 100 | 600/3/60 5 o BULT N THERMOSTAT
1. AREA CLASSIFICATION: UNCLASSIFIED
SAFETY EYEWASH 4@ UH-8 | STORAGE ROOM HEATING INTERMITTENT CHROMALOX HVH 40 |208/3/60 5 O BUILT N THERMOSTAT
CLEAN OUT O— UH-9 | DRYWELL, UPPER LEVEL HEATING INTERMITTENT CHROMALOX CXH-A 100 600/3/60 Y A A AT O i ASS 1DIV.2
HUB DRAIN O
. 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM T
FLOOR DRAIN = NO. DESCRIPTION DATE | DRAWN | CHKE
Y-TYPE STRAINER ﬁk LOUVRE SCHEDULE
TAG No. LOCATION SIZE FUNCTION MANUFACTURER MODEL REMARKS
LV-1 DRYWELL | 600x 760 [24"x30"] |  INTAKE AIR HARTZEL FFL AREA CLASSIFICATION: CLASS 1 DIV.2
LV-2 WETWELL | 600x 760 [24"x30"]|  INTAKE AIR HARTZEL FFL AREA CLASSIFICATION: GLASS 1 DIV.1
ENGINEERING
ELECTRIC WATER HEATER SCHEDULE DEPARTMENT
CAPACITY ELEMENTS | RECOVERY ELECTRIC BISSETT LAKE WWPS
TAG MANUFACTURER | MODEL TOTAL @ 80°F
(USGAL) | (L) o) GPH FLA V/P/HZ
MECHANICAL - HVAC / PLUMBING LEGENDS AND SCHEDULES
HWT-1 RHEEM EGS120 120 454 18 106 18 600 /3 /60
DRAW?! § LE o
NOTES: sL N
HOT WATER TANK SHALL BE EQUIPPED WITH THERMOSTATIC MIXING VALVES SET AT 43°C WATER DISCHARGE ECKED | -
TEMPERATURE.
APPROVED DATE
AT DWG FILENAME: BIM 360://201-08639-00 ssett Lake and Autoport SPS R2C PSPS_v20.rvt




REMOVE EXISTING DUCTWORK
WITH ASSOCIATED HANGERS
ks C4
G \ REMOVE EXISTING DUCTWORK
& FROM ABOVE FLOOR
KEY PLAN
Cd
\ REMOVE EXISTING DUCTWORK
FROM ABOVE FLOOR
N~
e g\
REMOVE EXISTING DUCTWORK
FROM ABOVE FLOOR
¢ A
"
REMOVE EXISTING UNIT HEATER C/W
ASSOCIATED HANGERS, CONTROLS
AND ELECTRICAL
M101 1:30 M101 1:30
REMOVE EXISTING EXHAUST FAN
C/W ASSOCIATED DUCTWORK, REMOVE EXISTING SUPPLY AIR
HANGERS, CONTROLS AND DUCTWORK WITH ASSOCIATED
ELECTRICAL HANGERS
= U B
= o o CUT AND REMOVE EXISTING DUCTWORK
(X)) F / 300mm ABOVE FLOOR AND RETAIN DUCTWORK
~ SECTION DOWN TO BELOW
.
| REMOVE EXISTING OUTDOOR
AIR DUCTWORK WITH
f # ASSOCIATED HANGERS
;Y
Aol e — RETAIN EXISTING WALL LOUVER
T T T T T
/ /L‘f‘\ L e L
L REMOVE EXISTING UNIT HEATER C/W
REMOVE EXISTING SUPPLY FAN C/W ] . ASSQCIATED HANGERS, CONTROLS
ASSOCIATED DUCTWORK, HANGERS, T\ \ AND ELECTRICAL
CONTROLS AND ELECTRICAL \ == %
| I
=== | REMOVE EXISTING SUPPLY AIR
== DUCTWORK WITH ASSOCIATED
] | \ HANGERS
o
I
T TR o
e e CUT AND REMOVE EXISTING DUCTWORK
300mm ABOVE FLOOR AND RETAIN DUCTWORK
SECTION DOWN TO BELOW
REMOVE EXISTING DAMPER AND ~= A j
DUCTWORK THROUGH ROOF
\F 777777 7] =l T RETAIN EXISTING WALL LOUVER
- e 1 ISSUED FOR 60% REVIEW 2021/07/30 MM
| |
=< NO. DESCRIPTION DATE | DRAWN| CHKD
T | CUT AND REMOVE EXISTING DUCTWORK
L~ N
[Q\
o REMOVE EXISTING DAMPER AND
0 DUCTWORK THROUGH ROOF
o —— —— — — RETAIN EXISTING WALL LOUVER
o ~ P ] I \ L /
e N
N
S - S NU P U ENGINEERING
- - =
E:} DEPARTMENT
|
O REMOVE EXISTING SUPPLY FAN C/W BISSETT LAKE WWPS
- ASSOCIATED DUCTWORK, HANGERS,
REMOVE AND RETAIN EXISTING CONTROLS AND ELECTRICAL
= COOLING UNIT TO BE RELOCATED.
< REMOVE EXISTING REFRIGERANT MECHANICAL - HVAC DEMO
a PIPES FROM COOLING UNIT TO
OUTDOOR UNIT
- RETAIN EXISTING OUTDOOR UNIT DRAWN SCALE 0
. CHEEED R
3 GROUND LEVEL AT ELEVATION APPROVED DATE
O DA A N A
< Mio01 / 1:950 ST
(ur\ L VY ) . M 1 O 1

HRW( A DWG FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—MEP—-BSL_APSPS_v20.rvt




Z

OTTED: 30/0

SCALE PILOTTED:

D

DATE P

1

1

RETAIN EXISTING SANITARY
PIPE FROM THIS LOCATION

RETAIN EXISTING SANITARY PIPE
0‘4

ﬂ S

| RETAIN EXISTING

| DOMESTIC COLD WATER

H/ TO EMERGENCY EYE
WASH AND SHOWER

7 s i e ey e ) s gy e Sy e e e e e g P e S e e e e e =

,{ REMOVE FUEL SUPPLY AND RETURN PIPES

EXISTING BFP AND
METER TO REMAIN

RETAIN EXISTING EYE

[
- —» WASH AND PLUMBING
I UP TO MAIN
RETAIN EXISTING
EMERGENCY SHOWER AND

I PLUMBING UP TO MAIN 5
| H ol [ REMOVE SANITARY PIPE
20 i

e
il !

H 17 I

55 H

" ! .

REMOVE DOMESTIC COLD WATER PIPE

BASEMENT 02 AT ELEVATION BASEMENT 01 AT ELEVATION
/1 25.376- PLUM - DEMO /2 29.880 - PLUM - DEMO

M102 1:50 M102 1:50

REMOVE EXISTING SINK REMOVE FUEL
C/W ASSOCIATED [ SUPPLY AND
SANITARY, VENT AND H RETURN PIPES
COMESTIC WATER PIPES. |

FILL FLOOR OPENING

= = = o

REMOVE EXISTING
FLOOR DRAIN C/W

ASSOCIATED PIPE. FILL
FLOOR OPENING
‘ o -
1 1

o — —

REMOVE EXISTING PIPE

N ACCESSORIES AND ALL
RETURN PIPES ASSOCIATED HANGERS
o REMOVE HUB DRAIN
5 E-=—"  AND ASSOCIATED PIPE
I
e ====-
REMOVE EXISTING [ . Ugé\f T
WATER CLOSET C/W — =
ASSOCIATED SANITARY, ‘D 4
VENT AND DOMESTIC
WATER PIPE. FILL FLOOR
OPENING REMOVE EXISTING FUEL TANK

C/W ALL ASSOCIATED SUPPLY
AND RETURN, FILL AND VENT

GROUND LEVEL AT ELEVATION
/"3 33.430 - PLUM - DEMO

M102 1:50

ISSUED FOR 60% REVIEW

2021/07/30

MM

IT

NO.

DESCRIPTION

DATE

DRAWN

CHKD

ENGINEERING
DEPARTMENT

BISSETT LAKE WWPS

MECHANICAL - PLUMBING DEMO

DATE

201-08639-00

M102

A/
AN

G _FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—-MEP—BSL_APSPS_v20.rvt




7 PM

/

2:05:

DATE PLOTTED: 30/07/2021

1

PLOTTED: T

ALE

oA
oL

O
4500
Supply Air — @

KEY PLAN:

UH-7

=
g

UH-
4500
Exhaust Air\ @

Supply Air v/ ) /) 4000 [ Supply Air
= o N S / Exhaust Air

BASEMENT 0 2AT ELEVATION
/1 25.376 - HVAC - NEW BASEMENT 01 AT ELEVATION

wnoa 1150 2 29.880 - HVAC -NEW
W 1:50

4009

TT 4500 Supply Air
# Supply Air LV-2

ﬁ Q1
.

N/ ‘
C/\Z) LV-1

L] L

- >

n
T
w

EF-3 =
S>
1S3
i ]II k
%]
4500 -~
Exhaust Air AXA

a DOWN TO BELOW
THROUGH FLOOR
o s

1 ISSUED FOR 60% REVIEW 2021/07/30 MM IT
DOWN TO BELOW

EXISTING AND RELOCATED UNIT THROUGH FLOOR ‘\ NO. DESCRIPTION DATE DRAWN | CHKD
= :
Cy / | , I
| — EF-2
4000 : ®
{ Exhaust Air H q ] l f 5 j r

o iVQt@F

ENGINEERING
NEW REFRIGERANT DEPARTMENT

PIPING

UH-2

I

EXISTING OUTDOOR

S BISSETT LAKE WWPS
MECHANICAL - HVAC NEW
%TJFZ"“-\\’[ SL 1
GROUND LEVEL AT ELEVATION —
/3 33.430 - HVAC - NEW -

(5 24 ~ 201-08639-00

Al DWG FILENAME: BIM 360://201-08639-00 — Bissett Lake and Autoport SPS — R20/201-08639—-MEP—-BSL_APSPS_v20.rvt




2:05:31

DATE PLOTTED: 30/07/2021

1

1

SCALE PLOTTED:

O O
KEY PLAN:
RETAIN EXISTING SANITARY PIPE EXISTING MAIN WATER SUPPLY
ié%?’gv'\’l'i\gﬁg‘gﬂo ngzL 8\(/:va;) E(A?EngTMO \ \ 320 DCW & DHW FROM ABOVE
\\ EXISTING BFP AND
MIXING VALVE METER TO REMAIN
WASH AND PLUVBING
UP TO MAIN
ﬁ?&ﬁ‘é"\vuflﬁgw TO RETAIN EXISTING \ \ 320 DCW & DHW TO
ABOVE PLATFORM EMERGENCY SHOWER AND BELOW PLATFORM
PLUMBING UP TO MAIN
"I— I3 ‘]7? |
I /I < |
1] ]
BASEMENT 02 AT ELEVATION BASEMENT 0 1AT ELEVATION
/1 25.376- PLUM - NEW /2 29.880 - PLUM - NEW
W 1:50 M104 / 1:50
Il
5
130
DHW
HB-1— 130
HWT-1 DCW
200 | L-1 vvf\c\q
DCW W (( |
| —
320 320
DCW I DHW
1 ISSUED FOR 60% REVIEW 2021/07/30 MM IT
NO. DESCRIPTION DATE DRAWN | CHKD
f
f Water
ENGINEERING
DEPARTMENT
PROJ I
BISSETT LAKE WWPS
MECHANICAL - PLUMBING NEW
DRAWN S| SCALE : 50
1EC KEI MR
GROUND LEVE LAT ELEVATION e o
/é\ 33.430 - PLUM - NEW S 201-08639-00
M104 1:50 DWG NO. M1 04

DWG FILENAME: BIM 360://201-08639-00 — Bissett Lake and Autoport SPS — R20/201-08639-MEP—-BSL_APSPS_v20.rvt




20 /07 /92C
> )/ /20

OTTED: 30,

DATE P

1

1

ALE PLOTTED:

o
O\

. _ - — ~ Roof - B - - B o ~ Roof
Room 37.37232 37.37232 LIETING RM
SF-3 1 3
WET WELL ACCESS 3¢ / Room Ground Level
N7 LV-1 - 1 O _ — . - | =X
DN = 4 4000 /8 4000 | = 33.33430 .
/J_ UR- . Exhaust Air _ Exhaust Air KEY PLAN
. f I
= < E( :E 8 > ul
8= | |58 h '
& K 4000 | DRY WELL
@ _SFo y, Supply Air | | LIFTING RM
o _/ Cl o] g
3 SE
AN %J_ - . ' | ]
_ 1 b N _ Ground Level B B 1 ~ ~ “Ground Level
= 33.33430 \_ 33.33430
(@]
— H \
o - - | - ~ Basement 01
1T WET WELL -1 1 29.29880
8 | i
N4
/"1 PARTIAL SECTION e | - » hd R
; DRYWELL )
M103 / 1:50 WET WELL = o0
pply Air
103 R
* =35y ~| Supply Air
1%
- o . L - - E,Basement 01 _
29.29880 g~ DRYWELL u@u u@' u@ ﬂ
(a\] :
o
o
O
AT |
o _ - - ~ Basement 02
25.25376
/2 PARTIAL SECTION /3 | PARTIAL SECTION
M103 1:30 M103 1:50
320 DVW & DHW TO
TO STORAGE ROOM
o - - - - o - ~ Roof
37.37232
//"7 [:I ez
| j EF-2 8 % IF% E
4 | ™
1
Exhaust Air LIETING RM " ::
[ 3 ]
|
_ _ _ _ [ 4IL " Ground Level
- 33.33430
3 Tl wil
A\/Zo Ground Level 0!
u \'
n N - - - a 33.33430 - (Eing) " I 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM T
g )ESCRIPTION AT RAWN | CHKD
DRY WELL DC‘W : " NO. DESCRIPTIO! DATE | DRAWN | CHKE
9 — J ,,
I _
/4 PARTIAL SECTION | —1-—"" i -
M103 1:50 320 DVW & DHW TO I DHW PRV  METER CONNECT NEW
EMERGENCY SHOWER (EXIST) (EXIST) DCW TO EXISTING
& EYE WASH || ]
o "| - - - ~ Basement 01
L? ) 29.29880
I 7 ENGINEERING
DEPARTMENT
/5 PARTIAL SEGTION BISSETT LAKE WWPS
M104 / 1:30
MECHANICAL - MISCELLENAOUS SECTIONS
DRAW! - L -
| <E[ MR
APPROVED DATE
RO
201-08639-00
M105

Al DWG FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—MEP—-BSL_APSPS_v20.rvt




1

1

L OTTED:

ALT

A
O\

EXHAUST
AR
EXHAUST AIR FAN OUTSIDE
UH-1 AR -
' EF-2 KEY PLAN:
INTAKE
~_ —— LOUVRE
GRAVITY
L L | GRAVITY . . BACKDRAFT
gﬁ(i\:ﬂréDEFéAFT v DAMPER
564 Il R
ROOM
N 561 EXHAUST AR THERMOSTAT
N MAIN FLOOR it ™
BD
EXHAUST 6111is ROOM
AR N HUMIDISTAT
N MEZZANINE
EXHAUST AR LEVEL
N 5081 LOW BD  SUPPLYAIR
N LOWER LEVEL MAIN FLOOR ROOM
BD THERMOSTAT (7
MEZZANINE
LEVEL
ELECTRICAL ROOM (UNCLASSIFIED)
SCALE: N.T.S.
SUPPLY AIR
ROOM \\555 s LOWER rr—
UH-4 THERMOSTAT LEVEL UH-3
® BD -
DRY WELL (CLASS 1, DIV.2)
SCALE: N.T.S.
EXHAUST
AR
EXHAUST AIR FAN OUTSIDE
AR
INTAKE
— LOUVRE 7%4
GRAVITY
L J | GRAVITY BACKDRAFT | /|
BACKDRAFT DAMPER UH-6
DAMPER
N
1 ISSUED FOR 60% REVIEW 2021/07/30 | MM T
2 NO. DESCRIPTION DATE | DRAWN | CHKD
— 32 — 32 — 20 — 13 — 13
BD ROOM
WET WELL THERMOSTAT O
N71s N 2
\ EH-2 ) .
EXHAUST
AR
MEZZANINE e X
LEVEL
846 s \\ DOMESTIC ENGINEERING
P.G.
SUPPLY AR BD BACKFLOW PREVENTER REDUCE TANK HB-1 L1 WC-1 D E P AR T M E N T
MEZZANINE PRESSURE PRESSURE PRINCIPLE Q MIXING VALVE
ASSEMBLY i
LEVEL /
EXISTING PRESSURE HWT X EEW-1 BISSE I I LAKE WWPS
REDUCING VALVE
UH-5 o] ; JANITOR RM MECHANICAL - SCHEMATICS
01-500
EXISTING WATER METER / EXSITING ~ NEW !
ASSEMBLY C/W BYPASS
DRAWN LE o
WET WELL (CLASS 1, DIV.1) — SL N.T.S
SCALE:N.T.S. T MR
APPROVED DATE
RO

DWG FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—MEP—-BSL_APSPS_v20.rvt




OTTED: 30/07/20

DATE P

cU: 1=1

PLOTTED

25] WATER
. K E Y D LA N
316 SST
UNISTRUT COUPLING
CHANNEL TO SUIT
LENGTH TO SUIT 4\\\\
e UNISTRUT PIPE CLAMP
buct - 250 (2 REQD)
- 650 - - NSIDE .
FABRICATE ANGLE . N 116 SST NIPPLE COLD WATER HOT WATER TEPID WATER X
CLOSURE COLLAR e - — [ AL i >
OF SAME MATERIAL. _ - S I B
ASDUCT | o o o 100x100 GURB I 251 BALL VALVE
o e R , [ = = [ <= LOCATE 900 ABOVE
- /= "7 /. "ALLAROUND, i — ] = \ FINISHED FLOOR
Yo \A (et o v ' v C;A Yo \A T ‘l\f/ ‘ ‘
FLOOR SLAB N f« } } 316 SST NIPPLE
\\ 5| & - L 10 DIA SST WEDGE, WATER REDUCER
2" L ANCHORS AND WASHER HEATER TO SUIT
I (2EACHSTRAP)ﬁ\\\\\\\\ 316 SST ELBOW (TYP) —
ol T Y Eﬁl } THERMOSTATIC |
5 = = MIXING | |
r . VALVE
. MALE QUICK v AS |
v CONNECT HOSE SPECIFIED
CLEARANCE ANCHORBOLTS ADAPTER W/CAP \
+1-20 mm N M10 SST WEDGE ANCHORS (ATTACH CAP TO ‘ ‘
AND WASHER ADAPTER W/CHAIN)
ALL AROUND FILL w/ FIRE COLD WATER o
RESISTANT -
MATERIAL UNISTRUT A SAFETY
ALL NOTES: EYE WASH
AROUND AS SPECIFIED
1. FABRICATED FROM 6 THICK SST PLATE
o
i
=
| Ll
)
=
o
o
DUCT RISER SUPPORTS HOSE RACK HOSE VALVE SAFETY EYE WASH / SHOWER SCHEMATIC
SCALE:N.T.S. SCALE:N.T.S. SCALE:N.T.S. SCALE:N.T.S.
PERIMETER ﬁc
INTERIOR WALL ﬁ@ CLOSURE ANGLES BY %
FAN MANUFACTURER 4@
BRACKET WALL EXHAUST FAN _AS DRY WELL WET WELL
BY UNIT HEATER MESH SCREEN - - REQ'D _
MANUFACTURER GUARD
28 NUTS \\ L N 1. PROVIDE EXPANDING WATER STOP
1 N I ALL AROUND EXTERIOR OF PIPE AND
INTERIOR OF CONCRETE
3/8"1ROD OPENING
2. FILL ANNULAR SPACE WITH
NON-SHRINK, NON-METALIC ¢
SRAUAD IN TWO STEPS FROM BOTH ( D
ELECTRIC ] ENDS FOR FULL 0 )
L q EXPANSION BRACKET ( 3. PUT EPOXY BONDING AGENT OVER
[ ] i BOLT (TYP) 2) FIRST APPLICATION TO BOND
[ ] 7] FINAL
INSECT 4. FINISH WITH 6 mm THICK. 1 ISSUED FOR 60% REVIEW 2021/07/30
[ / SCREEN NON-SAGGING, ULC CLASSIFIED, FM o} DESCRIPTION DA
[ ]
SECURE TO WALL W/ 151 é:f\ffh\{TE%FL'RE RETARDANT
EXPANSION BOLTS :
- ﬁ\\\\\\\\\\\a~¢ AROUND
~———2200 MIN ABOVE FINISH FLOOR / ¢
GALVANIZED STEEL SE@XSQAFT
HOUSING
BY FAN DAMPER ENGINEERING
MANUFACTURER /L /L DEPARTMENT
UNIT HEATER SUPPORT WALL MOUNTED EXHAUST FAN EQUIPMENT BRACKET SMALL PIPE WALL PENETRATION
SCALE: N.T.S. SCALE:N.T.S. SCALE:N.T.S. SCALE:N.T.S. B ISS ETT LAKE WW PS
MECHANICAL - DETAILS
PRAWN g1 *NTS.
D R
APPROVED DATE
RO

A DWG FILENAME: BIM 360://201-08639-00 — Bissett Lake and Autoport SPS — R20/201-08639—-MEP—BSL_APSPS_v20.rvt




PM

156:31

1

cu: o

PLOTTED

oA
N

STANDARD ABBREVIATIONS

ELECTRICAL SYMBOLS LIGHTING & POWER LAYOUTS

ELECTRICAL SYMBOLS

SINGLE LINE/ELEMENTARY CONTROL DIAGRAMS

TERMINAL BLOCK TO PLC
A AMPERES (CONTINUOUS) L/S LITRE PER SECOND 4 FIRE ALARM PULL STATION AMMETER SWITCH
AC ALTERNATING CURRENT LS LIMIT/LEVEL SWITCH B HUMIDISTAT HVAC TERMINAL
AF AMPERE FRAME MAN MANUAL THERMOSTAT VOLTMETER SWITCH TERMINAL BLOCK TO FIELD
AN Ef\ﬁ cT:g%llz_g[F){ANSFORMER - Mce MOTOR CONTROL GENTRE TERMINAL BLOCK INSIDE MCC
- N MCP MOTOR CIRCUIT PROTECTOR |ASC] ADJUSTABLE SPEED CONTROLLER KEY INTERLOCK TERMINAL BLOCK IN:
NATURALLY COOLED OR ANNUNCIATOR mm MILLIMETER SINGLE PHASE MOTOR STARTER . vV DRAWOUT AIR N
M.O MANUALLY OPERATED /] WITH OVERLOAD <70 GRCUIT BReAKER Ell_SCCISE#JET /li)llF{L?UT’ oY PENOTES
AS AIR SUPPLY 0.
SINGLE PHASE MOTOR STARTER WITH N CIRCUIT BREAKER,MOULDED CASE
ASYM ASYMMETRICAL WO/A MANUAL-OFF-AUTOMATIC OVERLOAD AND PILOT LIGHT WITH THERMAL & MAGNETIC TRIPS
AT AMPERE TRIP MOT MOTOR
N SELECTOR SWITCH — CIRCUIT BREAKER, MCP.MOULDED CONTROL/SELECTOR SWITCH,
ATS AUTOTRANSFORMER REDUCED VOLTAGE MTD MOUNTED S CASE WITH ADJUSTABLE 'MAGNETIC 3 POSITION, TOP
STARTING OR AUTO TRANSFER SWITCH it e ONLY'TRIPS ’
MTG MOUNTING DISCONNECT SWITCH (X' DENOTES No. OF POLES) BN DRAWOUT CONNECTION
AUTO AUTOMATIC %
AWG AMERICAN WIRE GAUGE MTS MANUAL TRANSFER SWITCH CONTROL PANEL (OR 'LP-LOCAL PANEL) % < CAPACITOR )\ d CONTROL/SELECTOR SWITCH,
N NORTH OR NEUTRAL 2 POSITION, TOP
BLDG BUILDING
N/A NON AUTOMATIC A-10 SINGLE POLE SWITCH (LETTER + NUMBER DENOTES
BKR BREAKER $ CONNECTED TO PNL'A' + CCT NUMBER '10/) - F RESISTOR OR HEATER CONTROL/SELECTOR SWITCH,
N.O. NORMALLY OPEN/NUMBER 2 OR 3 POSITION, BOTTOM
°C DEGREE CELSIUS NG NORMALLY CLOSED $ 3 3 WAY SWITCH (3 WIRE)
C. - FUSE
C CONDUCTOR NP NAMEPLATE $ A INTERMEDIATE SWITCH (4 WIRE) E%SG%—TFTON’ N-O., MOMENTARY
o ol il NATIONAL PIPE THREAD OCCUPANCY SENSOR (INFRARED MOTION) PUSHBUTTON, N.C., MOMENTARY
CENTERLINE ,N.C.,
C(/EW COMPLETE WiTH NTS NOT TO SCALE — ] ] FUSED DISCONNECT SWITCH —o L o— CONTACT
oc OVERCURRENT
CPT CONTROL POWER TRANSFORMER oH ONTARIO HYDRO OR PHOTOCELL CONTROL L DISCONNECTING (ISOLATING) —0 l o— PUSHBUTTON, MOMENTARY CONTACT,
— —0  o— WITH N.O. & N.C. CONTACTS
CR CONTROL RELAY/CORROSION RESISTANT OVERHEAT o SINGLE RECEPTAGLE | SWITCH -
cs CONTROL SWITCH oL OVERLOAD
- DUPLEX RECEPTACLE ﬂ?ﬁ 22°C E'Egg'l\z"gi;gDENgz?g"A'—'—Y OPENED,
CSA CANADIAN STANDARDS O/O/A ON/OFF/AUTO 1 LIGHTNING ARRESTER
ASSOCIATION DUPLEX RECEPTACLE — %j%/%
cT CURRENT TRANSFORMER i POLE e WEATHER PROTECTED ) gﬁiiﬁ%&;ﬁ ESEMALLY CHOSER
PB PUSHBUTTON %: DUPLEX RECEPTACLE SOLENOID
CTL CONTROL . PHOTOCELL CONTROL wcp  (WEATHER AND CORROSION PROTECTED) - THERMAL OVERLOAD TRIP %w LEVEL SWITCH, CLOSES ON
HIGH LEVEL
CTD CURRENT TEST DEVICE iy PRESSURE/PUMP CONTROL VALVE D THREE PHASE RECEPTACLE (FEMALE CONFIGURATION)
cu COPPER # | \ | \ — BATTERY T LEVEL SWITCH, OPENS ON
oG DIRECT CURRENT PHOR 0%%0 PHASE OR DIAMETER A THREE PHASE RECEPTACLE (MALE CONFIGURATION) HIGH LEVEL
o, DRAW OUT ::3 Egiﬁgg:ﬁ;ﬁ?ﬁ:ﬁ; . CLOCK OUTLET % CURRENT TRANSFORMER ﬂ? ﬁ%ESEEEE SSl\J/\gECH, OPENS ON
DISC DISCONNECT DERIVATIVE (RA:I-E) ! ) MIIEE 20A-1P DUPLEX RECEPTACLE o— PRESSURE SWITCH, CLOSES ON
DPDT DOUBLE POLE DOUBLE THROW P&ID PROCESS AND ZERO SEQUENGE (GROUND) %I HIGH PRESSURE
DPST DOUBLE POLE SINGLE THROW INSTRUMENTATION DIAGRAM == SPECIAL OUTLET AS NOTED CURRENT TRANSFORMER o ELOW SWITCH. CLOSES ON
EEMAC ELECTRICAL AND ELECTRONIC PLC PROGRAMMABLE LOGIC %j; HIGH FLOW
MANUFACTURERS ASSOCIATION CONTROLLER B COUNTER-TOP OR WORKBENCH HEIGHT
OF CANADA REM REMOTE DUPLEX RECEPTACLE VOLTAGE TRANSFORMER #ECF FLOW SWITCH, OPENS ON
HIGH FLOW
ELEC ELECTRIC, ELECTRICAL BNL PANEL COUNTER-TOP OR WORKBENCH HEIGHT .
P SPLIT DUPLEX RECEPTACLE XX AUTOTRANSFORMER WITH TAPS o— TIME DELAY ENABLE (TDE) CONTACT
ELR END OF LINE RESISTOR RES RESISTOR o oo ) o ﬂ\ﬁ NORMALLY OPEN
JUNCTION BOX (OR 'PB-PULL BOX)
ELU EMERGENCY LIGHTING UNIT RTD RESISTANCE TEMPERATURE POWER OR DISTRIBUTION TRANSFORMER —oo— TIME DELAY ENABLE (TDE) CONTACT
EM ENCLOSURE DETECTOR ] HEAT DETECTOR M NORMALLY CLOSE
ENCL EARLY MAKE (CONTACTS) RTU REMOTE TERMINAL UNIT(PLC) (X" DENOTES TAG No.) o) ﬂv% TIME DELAY DISENABLE (TDDE) CONTACT
EO ELECTRICALLY OPERATED SEL SELECTOR [l SMOKE DETECTOR 8888 CONTROL POWER TRANSFORMER NORMALLY OPEN
Ep EXPLOSION PROOF sV SOLENOID VALVE (X'DENOTES TAG No.) —oo— TIME DELAY DISENABLE (TDDE) CONTACT
o DOOR SWITCH/CONTACTOR
ESTOP EMERGENCY STOP S/IC SHORT CIRCUIT DC (')(()'ODEI\?OTECS; 'I'/,gg No )C O Y Y L REACTOR
. SHLD SHIELDED : —o—To— LIMIT/POSITION SWITCH, NORMALLY CLOSE
ETM ELAPSED TIME METER
DUAL AMMETER, THERMAL DEMAND &
FRE FIBREGLASS REINF.EPOXY SN SOLID NEUTRAL Q SINGLE PHASE OR DC MOTOR INSTANTANEOUS —a_ o LIMIT/POSITION SWITCH, NORMALLY OPEN
FVR FULL VOLTAGE REVERSING SPDT SINGLE POLE DOUBLE THROW
FVNR FULL VOLTAGE, NON-REVERSING SPST SINGLE POLE SINGLE THROW D THREE PHASE MOTOR @ VOLTMETER CONTACT NORMALLY OPENED
GFI GROUND FAULT INTERRUPTER SS SELECTOR SWITCH @ POWER FACTORMETER At CONTACTTORIALY 670577
sV SOLENOID OPERATED VALVE SOLENOID
GFR D S TING RECEPTACLE (DIRECT OPERATED) INDICATING LIGHT, LETTER DENOTES
@ KILOWATT METER () LENS COLOUR
GND GROUND o SwiTen @ MOTORIZED (EQ) VALVE PUSH TO TEST (P.T.T.) INDICATING LIGHT
H/O/A HAND-OFF-AUTOMATIC SYM SYMMETRICAL @ LETTER DENOTES LENS COLOUR ’
WATTMETER
CONTACTOR, CONTROL OR TIMING RELAY:
TR MEATER e T Yo POWER GENERATOR, OR DG-DIESEL MS - MOTOR STARTER/CONTACTOR
Hz HERTZ TDDO TIME DELAY ON DROP-OUT V- FIRE ALARM BELL GENERATOR, OR MG-MOBILE GENERATOR NS MO R STARTEY
TDO TIME DELAY ON OPENING TR - TIME DELAY RELAY
IEEE pL T i OF BLEC TveaL & oPU IME DELAY ON PICK.UP - PAGING LOUDSPEAKER /N DELTA CONNECTION (ON OR OFF TYPE AS INDICATED)
- No. - SEE 'DEVICE FUNCTION NUMBERS'
IND INDICATION TEMP TEMPERATURE D] CEILING MTD PAGING LOUDSPEAKER —« STAR CONNEGTED. GROUNDED R BESCRIPTION
= ’ * - RELAY NUMBER
INST INSTANTANEOUS TERM TERMINAL > TELEPHONE OUTLET 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM T
Vo INPUT/OUTPUT TR TIME RELAY P EMERGENCY LIGHTING UNIT SIS SOFT STARTER (SINGLE LINE DIAGRAM) SURGE SUPPRESSOR 0. DESCRIPTION DA VN | CHK
/P CURRENT TO PNEUMATIC ] ’
TYP TYPICAL
ISA INSTRUMENT SOCIETY OF v VOLT = REMOTE ELU LAMPS ( TWO LAMPS) > SOLENOID
] SOFT STARTER (SCHEMATIC CONTROL DIAGRAM
JB JUNCTION BOX VA VOLT-AMPERE Y REMOTE ELU LAMP (1 LAMP) § { ) MOTOR
KAIC KILO-AMP INTERRUPTING VAC VOLTS ALTERNATING CURRENT & ]
CAPACITY VDC VOLTS DIRECT CURRENT <& CEILING OR WALL MOUNTED EXIT SIGN SURGE PROTECTION DEVICE
kVA KILOVOLTAMPERE VFD VARIABLE FREQUENCY DRIVE IH:| LIGHT FIXTURE TYPE “F1' (TYPICAL) POWER CIRCUIT BREAKER:
kHz KILOHERTZ VT VOLTAGE TRANSFORMER (FORMER PT) A-10 CONNECTED TO PNL 'A', CCT '10' \il A - CONTINUOUS CURRENT RATING
kW KILOWATT VD VOLTAGE TEST DEVICE HMO LIGHT FIXTURE TYPE H1 (TYPICAL) MVA - INTERRUPTING RATING ELECTRICAL GROUNDING SYMBOLS ENCINEERING
kWh KILOWATT HOUR w WIRE OR WATT CONNECTED TO PNL 'A', CCT 10"
LA LIGHTNING ARRESTOR WP WEATHERPROOF NEW SUPPLY AND EQUIPMENT GROUNDING ROD DIRECT BURIED DEPARTMENT
LB LATE BREAK (CONTACTS) 2S1W TWO SPEED-ONE WINDING UNIT HEATER
< g EXISTING SUPPLY AND EQUIPMENT OR GROUND ROD WITH INSPECTION BOX OR WELL
REFERENCED EQUIPMENT
LOS LOCK OUT STOP 2S2W TWO SPEED-TWO WINDING & SECURITY CAMERA S“F;SEJBIEE)[I)NSRCSEEEJ%%EI(égNCEALED, BISSETT LAKE WWPS
LR LOCAL-REMOTE XFMR TRANSFORMER FUTURE SUPPLY AND EQUIPMENT
SPLICE TO TAP CONNECTION
LIGHTING CONTROL PANEL GENERAL NOTES ELECTRICAL - LEGEND
TSP TIME SURFACE PRIMER
1. THIS IS A GENERAL ELECTRICAL LEGEND SHEET. SOME DEVICES, SYMBOLS GRADIENT CONTROL MAT -
M POWER MONITOR OR ABBREVIATIONS MAY NOT BE USED ON THIS PROJECT. 4 1221 mmG N.
b» CONDIUT TRADE SIZE DATE
CONDUCTOR SIZE AWG OR MCM
NUMBER OF CONDUCTORS 201-08639-00
Al FILENAME: BIM 360 /201-08639-00 Bissett and Autoport SPS — R2C S_v20.rvt




PM

6:32

1:56:.

=

30/07 /2021

OTTED:

DATE P

1

1

SCALE PILOTTED:

)

oc
L
=
R )
18‘[NA.STCWWASENYEW,W~~”“”' 4 X 2
= e 18" DIA. STORM = Y
4 SEWER @ :
: | I— :
<
| Ia)
| o |
| ™ ‘
| A | |
| | |
:‘ 30“ D\P\ ‘ |
30" DIA. SANITARY SEWER . , \
[] —— s = e e e e
30" DIA. TRUNK SEWER | | | DIESEL GENERATOR
N 7.7mL x 2.5mW x 3.0mH
18" TRANS'TION \ ‘ (25'3"L X 8'2.5"W X 9'1 OIIH)
| COUPLING
] = P Fa mr T 1
S | GEN-1 |
Na /’ | |
4 T EXISTING T ——_ e ——
TRANSFORMER PAD - T |
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M REMOVE

L] EXISTINGDISCONNECT
7 AND MONITORING

M PANELS

LJ

BASEMENT 02 AT ELEVATION BASEMENT 01 AT ELEVATION  existinGg conouit FRoM T 7
m 25.376 - ELEC - DEMO m 29 880 - ELEC - DEMO TO MAIN PANEL TO REMAIN

E101 1:30 E101 1:30

/ REMOCE EXISTING GENERATOR

- C/W ALL ASSOCIATED SILENCER,
- / LOUVERS, MUFFLER, ANCHORS

] N A=y
()) ()
REMOVE EXISTING ELECTRICAL \ I
EQUIPMENT, DISCONNECT C/W
WIRING AND CONDUITS \ﬁ# R — JH%
I [ [
& ' — — — — N |
@ | —— — — K
®_ e s R
- = S — ] NN
e —+-——— X U
LS e b
REMOVE EXISTING ATS C/W WIRING = g o & U B
AND CONDUITS TO GENERATOR U M
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e ar 1 ==
| L g

\ REMOVE EXISTING ELECTRICAL

L L - EQUIPMENT, DISCONNECT C/W

WIRING AND CONDUITS

REMOVE EXISTING CONTROL
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‘C UP TO DISCONNECT g&%icéEél%ET;q%%ﬁgD BISS ETT LAKE WWPS
= \ EXISTING TRANSFORMER
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: /"3 33.430 - ELEC - DEMO o

; E1 01 1 : 50 APPROVED DATE

. 201-08639-00

. E101

HRW( Al DWG FILENAME: BIM 360://201-08639-00 — Bissett Lake and Autoport SPS — R20/201-08639—-MEP—BSL_APSPS_v20.rvt




PM

o

20

OTTED: 30,

DATE P

1

1

ALE_P|OTTED:

o
O\

REMOVE EXISTING LIGHTS C/W
WIRING, SWITCH, JUNCTION BOX
/ AND CONDUITS UP TO SOURCE

(o
4 e 4
3 3 £\
REMOVE EXISTING LIGHTS C/W
WIRING, SWITCH, JUNCTION BOX
AND CONDUITS UP TO SOURCE
BASEMENT 02 AT ELEVATION
/"1 25376 - LIGHTING - DEMO
@ 1:50
Z~ N
()
N S
REMOVE EXISTING LIGHTS
C/W WIRING, SWITCH,
JUNCTION BOX AND
CONDUITS UP TO SOURCE
()
=
L _JJ

REMOVE EXISTING LIGHTS
C/W WIRING, SWITCH,
JUNCTION BOX AND
CONDUITS UP TO SOURCE

Bl
ULA

GROUND LEVEL AT ELEVATION
/"3 33.430 - LIGHTING - DEMO

REMOVE EXISTING LIGHTS C/W
WIRING, SWITCH, JUNCTION BOX AND
CONDUITS UP TO SOURCE

AEmN) /73N
S
/N
N\ —
Nl —
1 N\
\ )
{7 (N
o N2

REMOVE EXISTING LIGHTS C/W
“—— WIRING, SWITCH, JUNCTION BOX AND
CONDUITS UP TO SOURCE
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/2 29.880 - LIGHTING - DEMO

N
.Y,

e
Wy

N
L

E102 1:50
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| |

|| |

|| |

|| |

L2 =
REMOVE EXISTING LIGHTS
C/W WIRING, SWITCH,
JUNCTION BOX AND
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| |

| |

| |

L] L]

E ] REMOVE EXISTING LIGHTS
—— C/W WIRING, SWITCH,
> JUNGTION BOX AND
CONDUITS UP TO SOURCE

REMOVE EXISTING LIGHTS
C/W WIRING, SWITCH,

JUNCTION BOX AND
CONDUITS UP TO SOURCE
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BASEMENT 02 AT ELEVATION
/2 25376 - ELEC - NEW

UH-4

E103

1:50

UH-5

| |E-sTOP | |E-sTOP

UH-2

GROUND LEVEL AT ELEVATION

| |e-sTOP

EF-3

PLC

8F

/
PUMP P-1

PUMP P-2
RN

PUMP P-3 e Ely

/"3 33.430- ELEC - NEW

SF-2
UH-3
UH-8
SF-3
HWT-1
UH-9
UH-1
7F 6F 5F | 4F | 3F | 2F 1F®
®

E103 1:50

BASEMENT 01 AT ELEVATION

/1 29.880 - ELEC - NEW

E103 1:50

HYDRO

METER

\ EXISTING TRANSFORMER

TO REMAIN

UH-6

UH-7

EXISTING CONDUIT FROM TX /

NEW DUCT BANK FROM

GENERATOR

450x450
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/"1 25.376 - LIGHTING - NEW /2 29.880 - LIGHTING - NEW

E104 1:30 - P

L1

L1

L1
1 ISSUED FOR 60% REVIEW 20210730 | MM | T
L1 NO. DESCRIPTION DATE DRAWN | CHKD

L2 L2 L2

PM

S L1 L1 R
N ENGINEERING

DEPARTMENT

i

OTTED: 7‘:/” /

BISSETT LAKE WWPS

ELECTRICAL - LIGHTING NEW

DATE P

1

1

PLOTTED:

GROUND LEVEL AT ELEVATION APPROVED oATE

/3 33.430 - LIGHTING - NEW  201-08639-00

O\ A

on

HRWC A DWG FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—MEP—-BSL_APSPS_v20.rvt




OTTED: 30/0

DATE P

cU: 1=1

PLOTTED

EXISTING
PADMOUNT

TRANSFORMER
T-01.1000kVA, 600V BY

NSPI

NSPI METERING CABINET

MCC-01 ELEVATION

! CONCRETE HOUSEKEEPING CURB

_~— TELEPHONE OUTLET
UTILITY
METERING
T 9 —r
25mm PVC — MCC-01
CONDUIT C/W
PULL ROPE. MAIN INCOMING SECTION 1000A/600V FEEDER SECTION
NOTE 2 oy AUTOMATIC
600/120V TRANSFER
SWITCH
NOTE 1 1000A 1200A, 600V, 3PH, 4W, 60hz, 42kA COPPER BUS
® - ® @ ® ® @ ® ® ® @
-—l | NG 3
LA ¢ 60AT o L > N\ 15AT 15AT 15AT \ 15AT '> '> '> '> '> '> '> 15AT 15AT
i 3| 100AF - 30A ) 100AF ) 100AF ) 100AF ) 100AF ) 20A ) 20A ) 20A ) 20A ) 20A ) 20A ) 20A 100AF ./ 100AF
— 1000A ‘ ;
1000kVA -
A 1600V VAN > oo SPD S — 600/120V ’ ’
(Y Y 1) BREAKER 200kA (1/1 Eifs F
© DM é)
‘ o
CUSTOMER
BY METERING
CONTRACTOR Q
9-1/C-500 kemil RWU90 (2-1/C-500 kemil
PER PHASE) + 2#4/0 INSULATED
NEUTRAL CONDUCTOR + 2#4/0 BARE ‘ ‘ ‘ B ‘
COPPER GND IN U/G DUCT BANK
N CP-SF1 CP-EF1 CP-SF2 CP-EF2 SPARE X 2
PLC ~——
EXISTING CABLE 8-1/C-600 kemil RWU90 > <> CONTROL
IN U/G DUCT BANK
30A, 30A, 30A 30A 30A 30A 30A 30A 30A 30A
6P, 6P, 3P 3P 3P 3P 3P 3P 3P 3P
EP EP EP EP EP EP
TooAT <::::> <ii?:> <:i§i> <ii?:> <:i§i> 26 10 10 10 10 10 10 10 ™
700AT KW KW KW KW KW KW KW KW KW KW KW KW
p 800AF Efit::1-5kvv
GENERATOR YORK DRY WELL DRY WELL WET WELL WETWELL | ELECTRICAL | UNIT HEATER UNIT HEATER UNIT HEATER || UNIT HEATER UNIT HEATER UNIT HEATER UNIT HEATER PUMP
CONTROL PANEL AC SUPPLY EXHAUST SUPPLY EXHAUST ROOM UH-1 UH-2 UH-3 UH-4 UH-5 UH-6 UH-7 ACCESS
UNIT FAN FAN FAN FAN UNIT HEATER ROOM
SF-1 EF-1 SF-2 EF-2 UH-1 HOIST
<:E%:> \\\\7 H-01
CLASS 1, CLASS 1, 3 TON
G-01 ZONE 2 ZONE 1 N O
ZONE 2 ZONE 1
600V, 3PH, 4W, 60HZ CLASS 1,
DIESEL GENERATOR SET ZONE 2
MCC-01
LINEATOR LINEATOR LINEATOR
?gg?nor?%m” +1#1 GND -—([>(] DS P 1200A, 600V, 3PH, 4W, 60hz, 42kA COPPER BUS
@
1 2 3 4 5 6 7 8
500A, 500A, 500A, 15AT  “\ 60AT 15AT
3P 3P 3P _/ 100AF _/ 100AF _/ 100AF
- 813 —— »|w— 813 — - 508 — |- 508 — |- 508 — | 1524 — w|w—— {1524 — |- 1524 — =]
o o o VFD VFD VFD
o) o) O
= = =
<C <C <C
L L L
Z Z Z
= = = dv/dt dv/dit dv/dt
1 2 3 4 5 6 7 8
SPD CUSTOMER | |CP-SF1/|CP-SF2/
METERING | |CP-E12 CP-EF2
3#300kemil + 1#1 GND - > > 3#6 RW90 + 1#10 GND -
103mmC 27mmC
UTILITY UR-1 ) UR-2
ACCESS
METERING ROOM
CTs, PTs TR-01
HOIST 500A, 500A, 500A, ,
(SEE NOTE 1) uha | b 15A 3p 3p 3p 45KVA,
1000A SPARE MAIN DUTY MAIN DUTY MAIN DUTY 600-120/208V,
PUMP #1 PUMP #2 PUMP #4 (Y Y Y ) 3PH, 4w
TRANSFER VFD VFD VFD
SWITCH b1 b0 A q >— PUMP CABLE
UH-5 | UH-6 | | TR-O1 gpon 3 SUPPLIED BY
SPARE 210 210 210 \ pUMP
YORK AC kW kW kW / SUPPLIER
UNIT
MAIN BREAKER HOIST 15A PUMP #3 PUMP #2 PUMP #1 LIGHTING
1000A H-01 |SPARE P-3 pP-2 P-1 S  PANEL 5
Q LP-01 <
L Lo
L wn
SPARE 15A | 15A
STARTER | |SPARE SPARE \\\¥DRYVVELL
CLASS 1,
| ZONE 2 SINGLE LINE DIAGRAM
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TR-01
| |
30A
ELEGTRICAL ROOM 1 T
2@61W
S 3 4 TN
PUMP ACCESS ROOM ® SPD
7@80W
20A
EP 5 ie
DRY WELL 7@80W L2 $ b a a
(MEZZANINE)
e
gy = gydb—k
BU-4
EP
DRY WELL 9@80W S
(LOWER LEVEL)
e
U e J&db—
BU-5
20A 20A
EP  EP 7 8
SCREEN ROOM L3 @ 7N 7N
6@96W g D7 Dy ®a ® RPU PANEL
EP
WET WELL 6@96W @ o
(LOWER LEVEL) > 9
s
L e e(h—
BU-6, BU-7, BU-8 o o 20A
SPARE 0 ® - HWT-1 (1.5kW)
POLE MOUNT y
AREA LIGHTING @ 5
1@75W N\
2084 12
OUTDOOR LIGHTING L4 ] 7N N
S@ATW Q LC-1 ® GAS DETECTION PANEL
'
2@96W W
13 14
SPARE a ® g FAN PF-1 CONTROL PANEL
CP-PF1
N 15 16 N WP EP
SPARE — b PUMP ACCESS ROOM
ar @
N 17 18 N WP, EP
® fﬂ) 4 MEZZAINE/DRY WELL
GFI-(4)
19 20
2 ® G H>(2) ELECTRICAL ROOM REC
S~ 21 22— JEWP
° cA@) OUTDOOR REC
N 23 24 N EP WP
SPARE @ GFIdb(S) WET WELL REC
SN 2D 26
SPARE — B h NSPI METERING CABINET
27 28
SPARE 7 ® g SPARE
29 30
SPARE — ® g SPARE
31 32
SPARE B ® - SPARE
SN 33 34
SPARE — ® — SPARE
SN 39 36
SPARE — & — SPARE
37 38
SPARE o ® g SPARE
39 40
SPARE o ° g SPARE
41 42
SPARE B ? a SPARE

- 225A, 120/208V, 3 PHASE, 4 WIRE COPPER BUS, 42CCTs
- ALL BREAKERS TO BE 15A UNLESS OTHERWISE INDICATED.

NEUTRAL
GROUND

LIGHTING PANEL "LP-01"

- LIGHTING PANEL TO INCLUDE EXTERNAL SURGE PROTECTION DEVICE.
- LOCATION: ELECTRICAL ROOM.

LUMINAIRE SCHEDULE

LAMPS
SYMBOL | TYPE | VOLTS |INPUT DESCRIPTION BALLAST MANUFACTURERS MOUNTING KEY PLAN
WATTS QTy]  TYPE CATALOG NUMBER
LED | 120 61 |1220mm (4) LED LIGHT FIXTURE, TOTALLY ENCLOSED AND GASKETED, MOULDED FIBERGLASS REINFORCED 61W LED LED DRIVER | 1.LITHONIA LIGHTING, FEM C/L LED SERIES | PENDANT OR
POLYESTER HOUSING, BAKED WHITE FINISH, ONE PIECE, IMPACT 3500K (4) 2. HUBBELL (CLUMBIA), LXEM SERIES SURFACE,
RESISTANT LATCHED ACRYLIC DIFFUSER WITH SMOOTH SURFACE, STAINLESS STEEL BRACKETS AND LATCHES 2. CRM (THOMAS HIGHTING) WALL
FOR A CORROSION-RESISTANT CONSTRUCTION, SUITABLE FOR 5: APPROVED EQUAL
WET AND CORROSIVE LOCATION.
5 LED | 120 80 | 1220mm (4') LED LIGHT FIXTURE, IMPACT RESISTANT, UV STABILIZED FIBERGLASS REINFORCED POLYESTER S0W LED LED DRIVER | 1. AZZ R-A-L, MHDS SERIES PENDANT OR
L2 HOUSING, POLYCARBONATE INJECTION MOLDED LENS, STAINLESS STEEL BRACKETS AND LATCHES FOR A 3500K (4) 2. CROUSE-HINDS, LL48 SERIES SURFACE,
CORROSION-RESISTANT CONSTRUCTION, SUITABLE FOR HAZARDOUS CLASS 1, ZONE 2 LOCATION. 3. APPROVED EQUAL WALL
LED | 120 98 | EXPLOSION PROOF LED LIGHT FIXTURE. CORROSION-RESISTANT, COOPER-FREE ALUMINUM ALLOY HOUSIN. 98W LED LED DRIVER | 1. AZZ RA-L, SXPJ SERIES PENDANT OR
H EXPLOSION-PROOF, IMPACT AND HEAT RESISTANT GLASS TUBES, PROVIDE LAMP PROTECTION. HEAVY GAUGE 4000K (4) HIGH 5 CROUSE-HINDS SURFACE,
EXTRUDED ALUMINUM REFLEXTORS WITH HIGH GLOSS REFLEXTIVE FINISH. INCLUDING WIRE GUARD AND CLEAR EFFICIENCY | 3. APPROVED EQUAL WALL
POLYCARBONATE SHIELD. SUITABLE FOR HAZARDOUS CLASS 1, DIVISION 1, GROUPS C, D LOCATION.
@ LED [ 120 47 | OUTDOOR WALL PACK LED LIGHTING FIXTURE, SINGLE-PIECE DIE-CAST ALUMINUM HOUSING WITH TGIC 47W LED LED DRIVER ; ';\'FTPHRO(’)\‘\'/‘I\E'[-)'E&TJ'A’\\‘LG’ WSQ SERIES WALL MOUNT
THERMOSET POWDER COAT FINISH. PRECISION-MOLDED ACRYLIC LENSES. 5000K '
SUITABLE FOR BUILDING EXTERIOR APPLICATION.
LED | 120 96 | HAZARDOUS LED LIGHTING FIXTURE, HIGH STRENGTH, CORROSION RESISTANT COPPER-FREE CAST ALUMINUM ALLOY 96W LED LED DRIVER | 1. AZZ R-A-L, SAFR LED SERIES
@ HOUSING, LOW PROFILE CLEAR GLOBE AND GUARD, e oRELL TS SEHNDS
STAINLESS STEEL EXTERIOR HARDWARE, ULC LISTED FOR CLASS 1, DIVISION 2, GROUP C, D HAZARDOUS LOCATION. 4 APPROVED EQUAL
LED | 120 75 | OUTDOOR LED AREA LIGHTING FIXTURE, LOW PROFILE ARCHITECTURAL AESTHETIC STYLE, SINGLE-PIECE DIE-CAST 75W LED LED DRIVER | 1. LITHONIA LIGHTING, WSQ SERIES 6m ALUMINUM
ALUMINUM HOUSING, PRECISION ACRYLIC REFRACTIVE OPTICS AND FLAT GLASS LENS, ASYMMETRICAL DISTRIBUTION 5000K 2. APPROVED EQUAL POLE
SPREADS LIGHTING FORWARD AND ON BOTH SIDES, SUITABLE FOR ROADWAY AND AREA LIGHTING.
LED [120VAC| 72 | BATTERY UNIT EMERGENCY LIGHT WITH SINGLE SIDED EXIT SIGN. 4W MR16 N/A 1. EMERGI-LITE, MR1 LED SERIES WALL MOUNT
IN./ LED 2. APPROVED EQUAL
LIGHT SOURCE
\Dv E1 12VDC LAMP,
OUT. 1. HIGH-EFFICIENCY LED, ILLUMINATE THE GREEN RUNNING - MAN BATTERY
2. FULLY FIELD ADJUSTABLE EMERGENCY LIGHTING HEADS ARE MR16 WHITE 12V 4W LED LAMPS. UNIT
CHARGER 12 VDC, 72W
FULLY AUTOMATIC ADVANCED DIAGNOSTIC MICRO-CONTROLLER. TESTS, DETECTS AND INDICATES
BATTERY, CHARGER CIRCUITRY, LAMPS OR LED STRIP FAILURES.
ELECTRICAL
SEALED, MAINTENANCE-FREE NICKEL-CADMIUM BATTERY, 12V 24W FOR 90 MINUTES OF EMERGENCY
OPERATION. SUITABLE FOR WET AND DAMP LOCATION (10°C TO 40C)
HOUSING
NEMA-4X RATED HOUSING. FACEPLATES ARE MOLDED OF HEAVY-DUTY VANDAL-RESISTANT
POLYCARBONATE, RUGGED UV-STABILIZED THERMOPLASTIC BODY, STAINLESS
STEEL TAMPER-PROOF SCREWS. WHITE COLOR
LED [120vAc| 60 | BATTERY UNIT EMERGENCY LIGHT WITH SINGLE SIDED EXIT SIGN. RATED FOR CLASS 1, DIV 2 GROUPS B, C 3W LED N/A 1. EMERGI-LITE, EHC SERIES WALL MOUNT
IN./ & D (DRY WELL) LAMP, 2. APPROVED EQUAL
Y] E2 ZPe FEATURE: BATTERY
e SEALED, VANDAL-RESISTANT FACEPLATE OF POLYCARBONATE 12 VDC, 60W
e TWO PICTOGRAM FILMS FOR DIRECTION SELECTION
e TWO HIGH-PERFORMANCE MR16 LED LAMPS SHIELDED BY A CLEAR POLYCARBONATE COVER
e TWO 5W LED EMERGENCY LIGHTS
e  SEALED, MAINTENANCE-FREE LEAD-CALCIUM BATTERIES
e REMOTE LOAD CAPACITY
e SUITABLE FOR CLASS | DIVISION 2, GROUPS A, B, C AND D
e EXIT SIGN USES A LED LAMP ILLUMINATE THE GREEN RUNNING MAN.
LED [120VAC| 200 | BATTERY UNIT EMERGENCY LIGHT WITH SINGLE SIDED OR DOUBLE SIDED EXIT SIGN. RATED FOR CLASS 1, DIV. 1 & 4W LED N/A 1. LUMACELL. RG-X SERIES WALL MOUNT
IN./ EXIT SIGN 2. APPROVED EQUAL
2, GROUPS C & D ’
» T Es 12VDC 20W
OUT. FEATURE HALONGEN,
1. DIE-CAST ALUMINUM BODY WITH GREY EPOXY POWDER COAT FINISH. CLEAR, IMPACT AND HEAT RESISTANT BATTER UNIT
PRISMATIC GLASS GLOBE ;go\\//\[/)C’
2. LONG-LIFE, MAINTENANCE-FREE LEAD-CALCIUM BATTERY FOR 90
3. BATTERY CHARGER IS CURRENT LIMITED, TEMPERATURE COMPENSATED, SHORT-CIRCUIT PROOF AND MINS
REVERSE POLARITY PROTECTED
4. EMERGENCY HEADS WITH TWIN LAMP DESIGN
5. SELF-POWERED EXIT (COMBO) INCLUDES A TRANSFER CIRCUIT TO DRIVE FOUR REMOTE LED-BASED REMOTE
EXIT SIGNS
6. EXIT SIGN USES A LED LAMP ILLUMINATE THE GREEN RUNNING MAN.
7. EXIT SIGN IS CSA CERTIFIED
R1 INC./ | 12vDC| 8 FEATURES OXAW N/A 1. EMERGI-LITE, EF39P SERIES WALL MOUNT
LU LED 1. DOUBLE LAMP CONFIGURATIONS WITH 12V 4W MR16 WHITE LED LAMP. MRI6 > APPROVED EQUAL
2. FULLY GASKETED CAST ALUMINUM BACK PLATE WITH A CLEAR UV AND IMPACT RESISTANT COVER. LED
3. WHITE COLOR.
4. TAMPER-PROOF SCREWS AND BIT.
5. INSTALLATION ON A FOUR-INCH OCTAGONAL BOX 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM IT
6. NEMA 4X RATED. DESCRIPTION DATE | DRAWN | CHKD
R2
B LED | 12VDC| 8 | REMOTE LUMINAIRE ASSEMBLY WITH TWO 3W LED LAMP HEADS, RATED FOR CASS 1, DIV. 2 OXAW N/A 1 LED N2LPS LIGHT -PARK N2RF-1202 WALL MOUNT
GROUPS B, C & D (DRY WELL). 2. APPROVED EQUAL
1. REMOTE LUMINAIRE: TWO 12VDC 3W LED LAMP HEADS E
2. MATERIAL & FINISH: REMOTE LUMINAIRE ENCLOSURE - FIBERGL ASS-REINFORCED POLYESTER
3. LED LAMP HEAD ASSEMBLY - EPOXY POWDER COATED STAINLESS STEEL
4. EXTERIOR HARDWARE - NYLON, PLASTIC COATED, AND STAINLESS STEEL
5. COVER GASKET - HYPALON SYNTHETIC RUBBER
R3 INC. | 12VDC| 20 | 12V, 20W, EXPLOSION-PROOF FIXTURES, C/W TWO QUARTZ HALOGEN LAMPS. RATED FOR CLASS 1, DIV. oX10W N/A 1. LUMACELL RG-X SERIES WALL MOUNT
U 1, GROUPS C & D 2. APPROVED EQUAL ENGINEERING
DEPARTMENT
ELECTRICAL SCHEMATIC
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LOTTED

Al

A
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CLASS 1, ZONE 2
120VAC DI MODULE POWER SUPPLY
DS
MCP LINEATOR — — — — Vi Vi
— ® 24 ] [ T < | i A
600V, 3PH 5 H MAIN % E-STOP
FROMMCC < X L] [ L2 VFD T2 3 X 210.0 kW ENPm o N
® X V| @ ® E-STOP
—< ® < ] [— L3 T3 X N7
- - o Y LOCAL  REMOTE N
| | REMOTE
% ® X 4—(on) ®
| | = MODE
RESET
00 ot X
il OV Ty ® = X 4 * \IQI:E[S)ET KEY PLAN:
LSOV T)f TO CABLES SUPPLIED v S TLARE
e MINICAS WITH PUMP
- x1(Y?;gJ“\x2 ff+ RELAY CR2 N
L N PUMP
= ® | X 4 @ ® RUNNING
AV
CR3 N VD
|
£ STOP LR crop START cra ® | X 4 @ ® FauLT
alo }-@-X—0_| | oH/fo @ CR1 LOCAL/REMOTE RUN
R CR1 CR4
o N ¢ 4 @ o NOT
il AVAILABLE
A 4
CR5
AN
N PUMP
® 2 X > @ ® TEMP. HI
NS
B CR1
] 1 CR6
H N ¢ 4 . PUMP
i LEAKAGE
CR-001 CR8 CR7 7
0% |
> 7 oo I d RPU
FLOAT STOP START 120VAC DO MODULE POWER SUPPLY
BACK UP PLC PLC
MODE CR-P100 4
FLOAT BACKUP START ® || y @ 4 2OMMAND
DO
VFD CONTROL BOARD /N STOP
| > @ COMMAND
j VFD REMOTE SELECTED 4-20mA [ A X A 4 PUMP P-1 DO
SPEED | | = ] | ‘4 SPEED FEEDBACK
FEEDBACK [:: ‘\( SI-100
R .. uv—ﬂj MAIN PUMP P-100 RPU 1/O WIRING DIAGRAM TYPICAL FOR MAIN PUMP P-200 AND P-400
- 4-20mA — —
& —of o4 ol fo y j VFD SPEED PRE-SELECT SPEED [ i i ¢ i i d PUMP P-1
CR1 FLOW BACKUP MODE SETPOINT [ ‘ X Y 225%% SETPOINT
N -
& —of forarr | VFD START/STOP COMMAND 3 I \ﬁﬁ§l —~
;%E w — —
® o ::}FAUETRESET ® )
E-STOP DS P HEP
3 2255
| ENABLE 2 C225
::}24VDC Al {%FI?
¢ <§§€> ® PUMP RUNNING
TRY
®
P.T.T.ﬁ
T @ ® VFDFAULT
A
®
P.T.T.ﬁ
ETM VFD KEYPAD
MINI
I — CAS
LSL —
PUMP VFD
CR-3 m RUNNING FAULT MINICAS
of fo CR4 ® PUMP NOT AVAILABLE RESET
. = G
e
DS
ol To LOCAL ____ REMOTE  RESET 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM T
@ Q NO. DESCRIPTION DATE | DRAWN | CHKD
FU
H1 . He
START STOP
MAIN PUMP P-1 CONTROLS (MCC DOOR) S-S reLLLE
MINI TYPICAL FOR PUMPS P-2 AND P-3 T
2 CAS @ 0 Yy '::':..__»:;_ I"".._.-"I i 8
1
o 6
RESET ENGINEERING
FROM PUMP 7
SENSORS 5 DEPARTMENT
o TEWP T3]
L ‘ | ©
LM 4 @ ® MOTOR TEMP HI LEGEND: BISSETT LAKE WWPS
LAk T Nl [] TERMINAL BLOCK IN LOCAL CONTROL PANEL
1) L4 8| _ 4 TERMINAL BLOCK IN RPU PANEL NOTES: ELECTRICAL SCHEMATIC
‘ 9 CR6 PUMP LEAKAGE 1. CONTROL DIAGRAM IS BASED ON GENERAL SINGLE VARIABLE FREQUENCY DRIVE
[ . .
] N X TERMINAL BLOCK IN MCC OR VFD PANEL ADJUST TO SUIT SPECIFIC MANUFACTURER.
DRAWN SCALE
u TERMINAL IN FIELD 2. CONTROL DIAGRAMS IS BASED ON MINICAS SUPERVISION RELAY SUPPLIED BY SL N.T.S.
MAIN PUMP #1 P-1 CONTROL SCHEMATIC DIAGRAM — FIELDWIRING FLYGT ADJUST TO SUIT THE SPECIFIC RELAY SUPPLIED BY PUMP MANUFACTURER. CHECKED
TYPICAL FOR PUMPS P-2 AND P-3 WIRING INSIDE MGG OR CONTROL PANEL APPROVED DATE
"ROJEC NO.
CLASSIFIED AREA OUTLINE 201-08639-00
DWG FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—MEP—BSL_APSPS_v20.rvt
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S-X01 ol §-X01 O/ N 15A M oL
™ ° |—"C K- — — — — — — ~ — T 10— ® 0 0 —— — - L { ~
400V, 3 PH A -~ A 600V, 3 PH A = A K o - 120V, 1PH, 0.013kW
FROM MCC-01 /l\ * ] X X— %Z::> FROM MCC-01 /l\ U /i\ ¢ | 2y, L= T LP-01 N
® H % X’i 777777 — SF-1 % 4‘3 ® H % Dﬁ - \L o SF-2
F- (0.25kW) F- (1.0kW)
F-X01 oL F-X01 oL |
. e — — — — — — ~ e 0 — — ——— —
KEYED SWITCH
—"C = —— — — — — @ —"C I —— ON_OFF crxe2
H % M= — — — — H % [ — — \!7 ® M M M KEY PLAN
(NOTE 2)
M RUNNING
® |
I {%§$ —]
11 1 HARDWIRE
CR-X01 INTERLOCK
WITH SF-1
OFF OFF —J
HAND- " AUTO HAND- " AUTO LO HI oL OVERLOAD
w1« > | A W ® || b
® ® ® ® ‘
| P.T.T.
+ + 1 \
® ®
| CR-X01 OF PF-1 | L6 RUN FROM PRESSURIZE FAN PF-1 (ELECTRICAL
| | — X RPU ROOM) CONTROL SCHEMATIC
| ‘ (NOTE 3) ey — 4 4 —
LO RUN FROM RPU HI RUN FROM =
RPU
Lo %@ 4| x HARD WIRE
‘ — HARDWIRE ,Gggg 4 1o [ ﬂ—¢ ’—Bi —] CR-X02 —— {/’:‘/?_}ERES?K
HI RUN FROM RPU CR-X02 —— INTERLOCK TO
AUTO (4 Ko 54 4 4 ¢ m WITH PF-1 RPU 4— S-XO1 (NOTE 1) — - =
MODE g —X— — ] ® || ETM —1 - —d
TO |
RPU 44— — K i ] L
| Sﬁ01 | Lo L EﬂwgggED o SUNNING S-X01 —— RUNNING LOW SPEED TO RPU
) T TO RPU | o ® % ® 4
F-XO1 X 4 . PTT - mgyme
4 5 4 TT |
| ® ¢ ¢ RUNNING F-X01 — SPEED TO
F-X01 —— HIGH SPEED RPU
® TORPU S-OlL —{ - d
SOl ® F-OlL OVERLOAD — 1 M
e o 1 0 CR-X01 OVERLOAD
o CR-X01 == OVERLOAD j ~ TO RPU
® X T TO RPU P.T.T. L 4
SUPPLY FAN SF-2 (ELECTRICAL ROOM) CONTROL SCHEMATIC (CP-SF2)
- TYPICAL FOR EXHAUST FAN EF-2 CONTROL SCHEMATIC (CP-EF2)
SUPPLY FAN SF-1 (ELECTRICAL ROOM) CONTROL SCHEMATIC - ALL DEVICES ARE IN LOCAL CONTROL PANEL UNLESS OTHERWISE SHOWN
- TYPICAL FOR EXHAUST FAN EF-1 CONTROL SCHEMATIC
- ALL DEVICES ARE IN MCC UNLESS OTHERWISE SHOWN . ,ﬁ CLASS 1, ZONE 2
oL
S-X01 R HTR RUN HTR RUN
— T —o—T ' =2 = = - =R . ®| s o ®| 2
0V, 3 PH A = A N ~+ | ADJUSTABLE
ROM MCC-01 L ¢ I % L= — o 600V, 3PH < 7 - — — — - - — = ELECTRIC UNIT 2§ T 4 4 ] 600V, 3PH < N — 1 = ELECTRIC 2§ o > —G?Oi }
J\ /L FROM MCC-01 HEATER Z FROM MCC-01 ‘ INLINE HEATER = CR-X02 OF SF-2
— T @ X0 — — — — sr3 P g ] . €L g o
] | < ([ — — - - — = < [ — —=
F (1.0kW) (NOTE 1)
F-X01 O/L ‘ — B . — |
e O — — T —
0 — — — T — -
0 — — —
ELECTRIC UNIT HEATER UH-1 WIRING DIAGRAM ELECTRIC DUCT HEATER EH-1 WIRING DIAGRAM
//CHASS1,ZONE2 //CHASS1,ZONE1
(S HTR RUN (S) HTR RUN
< N e A | g COMMAND ¢ N e N 1 = COMMAND
T ‘ s FROM RPU ‘ s) FROMRPU 0 isTABLE
. 600V, 3PH A~ | = eectricunt 9F B By Bl 600V, 3PH % 2 M | = ELECTRCINUNE 9F 44 ﬂ?% |
OFF FROM MCC-01 | HEATER > N FROM MCC-01 | HEATER = CR-X02 OF SF-3 J
HAND-, " AUTO LO HI Ngg | Y o
W EXO1 ¢ N g ~L o= E— ¢ N g ~L_ | B | H(NOT}—(E” -
4 | o ® 4 = &  EXPLOSION-PROOF 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM IT
NO. DESCRIPTION DATE | DRAWN | CHKE
‘ L S-XO1
‘ © ® /‘()[/ —
LO RUN FROM
RPU
o E S B B B — ELECTRIC UNIT HEATER UH-2 WIRING DIAGRAM ELECTRIC DUCT HEATER EH-2 WIRING DIAGRAM
HI RUN FROM TYPICAL FOR UH-3 AND UH-4
—{ - =
AUTO 1 RPU HARD WIRE
vope 4 - 44 CR-X02 —— INTERLOCK ,ﬁCLASS 1, ZONE 1
TO —
RPU S-XOf1 % HTR RUN
’ ; o ~ | & 5 | Commw Notes Lecenn, ENGINEERING
S-X01 —— RUNNING LOW SPEED TO RPS FROM RPU 1. PROVIDE FANS SF-2 AND SF-3 RUNNING CONTACTS TO BE (] TERMINAL BLOCK IN LOCAL CONTROL PANEL DEPARTMENT
F-XO1 | g | _ HARDWIRE INTERLOCKED WITH INLINE HEATER EH-1 AND
| ® {1 600V,3PH <o — - B ELECTRICUNIT £ 4 4 EH-2 RESPECTIVELY AND WIRED IN SERIES WITH RPU 4 TERMINAL BLOCK IN RPU PANEL
—{ - 4 RuNNING FROM MCC-01 | HEATER 3 B "RUN" COMMAND AND REMOTE ADJUSTABLE THERMOSTAT.
(a\]
~ B — — — — — X TERMINAL BLOCK IN MCC OR VFD PANEL
¢ F-X01 — gIIDCIaEl_IéD . < (— L -+ — = 2. PROVIDE FAN SF-1 RUNNING CONTACT TO BE HARDWIRE BISSETT LAKE WWPS
4 RPU g  EXPLOSION-PROOF INTERLOCK WITH PF-1 TO SHUT DOWN THE FAN PF-1 WHEN | TERMINAL IN FIELD
) T+ SF-1 1S RUNNING.
S-O/L - FIELD WIRING ELECTRICAL SCHEMATIC
3. PROVIDE FAN PF-1 OVERLOAD CONTACT TO BE HARDWIRE
F'?/‘L L4 — INTERLOCKED WITH SF-1 TO ACTIVATE THE FAN SF-1 ON — WIRING INSIDE MCC OR CONTROL PANEL
® | CR-X01 OYEROAD LOW SPEED IN CASE OF FAN PF-1 FAILURE. CLASSIIED AREA OUTLINE T S
T 4 ELECTRIC UNIT HEATER UH-5 WIRING DIAGRAM oS E N —
TYPICAL FOR UH-6 @ EQUIPMENT SPECIFIED BY OTHERS DIVISIONS MN
APPROVED DATE
SUPPLY FAN SF-3 (ELECTRICAL ROOM) CONTROL SCHEMATIC (CP-SE3)
- TYPICAL FOR EXHAUST FAN EF-3 CONTROL SCHEMATIC (CP-EF3) RO
- ALL DEVICES ARE IN LOCAL CONTROL PANEL UNLESS OTHERWISE SHOWN 201-08639-00
HRI »1 DWG FILENAME: BIM 360://201-08639—00 — Bissett Lake and Autoport SPS — R20/201-08639—MEP—BSL_APSPS_v20.rvt
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GENERATOR CONTROL RPU CB DISCONNECT SWITCH VALVE
PANEL 15A
T~ 7/ ACTUATOR
B A TANK 600V, 3 PH, P ( \ |
] 4 LOW LEVEL 60 HZ d |« D [ © B
MCC-01 n k j
O : O)/O :
] d TANK L -
] 4 LEAK 4#12-21mmGC
L O R
AUTOMATIC TRANSFER
SWITCH @
ATS =]
( ) LOCAL NOTE 2 CV Pl AN -
] M DISPLAY CLOSE OPEN KEY PLAN:
START
SIGNAL
B M MAN  OFF
TEST \ AUTO OPEN CLOSED
0 LOCAL | NOTE 1 X—< L] ﬁ Q Q
DISPLAY AUTO
MODE
MAN  OFF RPU | B 4
TEST N AUTO
X (-] Y | {] \
ATS IN RUNNING 1 RUNNING
AUTO T STATUS OFF
L L 4 Y HAND  AUTO
u 4 B z (car) | DI
o ] l REMOTE
L 1 UTILITY 1 GENERAL ® H 4 CR1 ® OPEN  — ] ] Y t
CONNECTED TO UTILITY T POWER FAULT T ALARM - 7 @ MODE
B 4 {1 d
N CLOSE LS A
T B 4 T 0] 4 H 4 @ CLOSE [}—o—=0—] y @ CLOSED
NECTED TO GENERATOR T EMERGENCY POWER TEMP HI T ENCLOSURE TEMP. Hi DO 7
] 4 ] 4 OPEN LS N
B %OAOH - 4 @ ® OPENED
1 = 4 ATS 1 = 4 ENCLOSURE 7
FAULT T FAULT TEMP LOW T TEMP. LOW FAULT N
L] 4 L] 4 — 4 (o) FAULT
X
T {]
GEN
1 | . CR1
ATS/RPU CONTROL WIRING ] Y |
+ ) RS485 TO OPER - > o
NOTES: : ¢ RPU PANEL CR2
1. TOBE INTEGRATED TO ATS ENCLOSURE DOOR. CLOSE o 2 i
: ]
2. MOUNTED ON GENERATOR CONTROL PANEL DOOR.
3. CONTRACTOR SHALL PROVIDE CONDUIT/WIRING
REQUIRED FOR ALL MECHANICAL EQUIPMENT IN GENERATOR CONTROL PANEL TO RPU WIRING MOTORIZED VALVE PV-106 SCHEMATICS WIRING DIAGRAM
g;’\(‘aERF;AJ OR ROOM NOT SHOWN ON THIS WIRING TYPICAL WIRING DIAGRAM FOR MOTORIZED VALVE PV-206
LC-1
28#14-35mmC RPU  NEMA 12, WALL
MOUNTED
f "PHOTOCELL"
GENERATOR . : 15A -
5> CONTROL U N L B iz
PANEL ¢© : LIGHTING CONTACTOR
| WITH 30A RATED CONTACTS
10#14-21mmC ——< | > RS485 BELDEN 120V FROM |
3107A-21mmC LP-01 CCT #11 1 RPU
16#14-27mmC —— LIGHTING CONTACTOR
WITH 30A RATED CONTACTS
ATS . N N o> 3#12-21mmC
v
_ BYPASS SWITCH ON PANEL FACE TEST PB 10#14-21mmC —> o—— 2#16 TSH-21mmC
WITH ENGRAVED NAMEPLATE O ANALOG
"BUILDING EXTERIOR"
WIRING DIAGRAM »
L —1/ \_
"ON" GAS DETECTION CONTROL PANEL BY DIV. 15 N VENTILATION CONTROL
— GDS-1 PANEL
IIOFF" /]I /‘!Z a
Wy .y » 6#14-21mmC
C1 AUTO La’ 3@47W,
BUILDING 4#14-21mmC ———> < DIV. 15
4 ‘ ™ EXTERIOR G -~
NRK- y V| OUTDOOR <> CD 1 ISSUED FOR 60% REVIEW 2021/07/30 | MM
3#12 + GIN21mmC —(L R NO. DESCRIPTION DATE DRAWN
ALL SENSORS
@ MCC-1 >1Z $ NOTE3 &4 E OUTDOOR ~ BY DIV. 15
b
AE AE
3#12 + G IN L5 2@96W CH s —
21mmC cp , . BUILDING 4 2
7 WET WELL WET WELL
12414 IN 21mmC — <>
\ $ NOTE:
] A CTORER C 1. GDS-1 GAS DETECTION SYSTEM PANEL (WET WELL) ENGINEERING
2. GDS-2 GAS DETECTION SYSTEM PANEL (DRY WELL)
AN /
@ @ 16~ 1@75W 3. FOR LOCATION OF VISUAL ALARMS AND SENSORS REFER TO DEPARTMENT
< POLE MOUNT MECHANICAL DRAWINGS.
‘ AREA LIGHTING 4. GREEN LIGHT TO BE ENERGIZED BELOW WARNING LEVELS, RED
7 LIGHT TO ENERGIZE AT WARNING LEVEL.
o 5. ALL CONDUITS IN WET WELL TO BE PVC COATED RIGID BISSETT LAKE WWPS
=2 2 3 GALVANIZED STEEL.
Y & & NOTE:
SQ = = ELECTRICAL SCHEMATIC
Se & 2 1. CONTRACTOR TO PROVIDE MINIMUM #8AWG WIRING
@@ @ @ CONDUCTORS FOR BUILDING EXTERIOR AND OUTDOOR
LIGHTING.
SUMP PUMP WIRING DIAGRAM DRAWN SCALE - o
BUILDING EXTERIOR AND OUTDOOR LIGHTING GAS DETECTION SYSTEM CONTROL WIRING - WET WELL - o SR
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BOTTOM OF STEEL OR
CONCRETE STRUCTURE\
A \N
N =z

CONDUIT =

SIZE AS 10

REQUIRED \n RAILING

SEE NOTE 2 | SEE NOTE 3 \ ) / ”

( E.] E.] CONCRETE OR
| = D SN N % MASONRY WALL
= /000 = 6mm AL PLATE

i A 1.5 IH ROUND ALL EDGES WALL OR
| | /( || MIN COLUMN CONTINUOUS WALL FRAME KEY PLAN:
1omm SST CABLE CABLE SR
= N / = Top SPRING NUT TRAY THROUGH TRAY FITTING
FRAMING CHANNEL Ll EE NOTES
Ge SEISMIC BRACE TO / SAND ’ WALL
ROOF OR FLOOR TOP WIRING DEVICE | = —i
UNLESS BRAGED ORELECTRICAL . 3 N
TO WALL, SEE NOTE 2 100 6mm SST EQUIPMENT = a N =
- AS REQUIRED, U-BOLTS, NUTS AND i N N
—~ SEE NOTE 1 - LOCK WASHERS CONDUIT . — =
FOR CONTROL i [
SINGLE RACK N\ STATIONS MOUNT
5638 AL i » AT 1200 +/-
o] X
NOTES: & © © & FRAMING\E PIPE STRAP THROUGH BOLTS
1. LENGTH VARIES WITH NUMBER OF CONDUITS TO BE SUPPORTED AND SPACING BETWEEN CONDUITS. 1 CHANNEL
NAMEPLATE FLOOR OR ,
2. DETERMINE SPAN AND TYPE OF SUPPORTS, LOCATE SUPPORTS, AND SIZE SUPPORT RODS, 1 "AERATOR", PLATFORM %
CONNNECTIONS AND BRACES PER MANUFACTURER'S RECOMMENDATIONS AND SEISMIC TYP
REQUIREMENTS. gl
3. AT STEEL STRUCTURE, USE GRINELL MALLEABLE BEAM CLAMP. AT CONCRETE STRUCTURE, USE
UNIVERSAL CONCRETE INSERT, UNISTRUT CHANNEL WITH #15mx900mm BELOW, OR GRINNEL FIGURE O O
52 ATTACHMENT PLATE, SIMILAR. TYPE AND SIZE AS REQUIRED BY TOTAL LOADS.
4. USE STAINLESS STEEL HARDWARE IN WET AND/OR CORROSIVE AREAS. NOTES:
I EE] :
5. SPACE CONDUIT SUFFICIENTLY TO ALLOW REMOVAL OF ONE CONDUIT WITHOUT DISTURBING Eg = SEAL OPENING IN AND AROUND CABLE TRAY WITH
ADJACENT CONDUITS. = —
KELLEMS GRIP / : KBS-SEALBAGS OR EQUAL.
/1, CONDUIT RACKING SYSTEM(1) o 5 ! o) NOTES:
N.T.S. \ —
RAILING - 1. ALL MOUNTING HARDWARE SHALL BE STAINLESS STEEL. USE WASHER AND
CABLE TO - SPLIT-LOCK WASHERS UNDER ALL NUTS.
S CONDUIT U
MOTOR TO POWER
SOURCE 2. ON CONCRETE WALLS USE STAINLESS STEEL CONCRETE ANCHORS.
MOUNT ENCLOSURE ON 13mm SPACERS OF 13mm SCHEDULE 80 PVC
SIDE CONDUIT.
FRONT =
3. BOXES 150mm SQUARE OR LESS TO BE SUPPORTED BY TWO ANCHORS.
LARGER BOXES TO BE SUPPORTED BY AT LEAST FOUR.
U N.T.S. v N.T.S. U N.T.S.

CONCRETE s
WALL 0:9e<0r,
PACK WITH ONE PART 6mm STEEL PLATE
25 MIN—_| o POLYURETHANE SIZE AS REQUIRED
022,570 IMMERSIBLE SEALANT ROUND EDGES

(€]

32 TYP 32 TYP |

T
(6]
500

S~ OD OF CONDUIT
PLUS 25 mm MIN

10x250x250
STEEL PLATE

WARNING TAPE

! ,ﬂ=/./ BARE COPPER GROUNDING
CONDUIT / T CONDUCTOR
’ 0O ] 13 B : @ @
= 304 STAINLESS STEEL mm S —
2202550 PIPE SLEEVE WITH RADIUS, TYP PLAN OVERSIZED DEVICE ; g
N SEEP RING PLAN @ @ 7 <
NOTES: 15m REINFORCING REBAR ——— 4+
CONTROL STATION (TYPICAL) =190 =]
CONDUITS WHICH INDIVIDUALLY ENTER A BELOW GRADE STRUCTURE ABOVE

OR OTHER DEVICE FILE OFF 450
GROUND WATER LEVEL SHALL BE INSTALLED IN ACCORDANCE WITH THIS _ / SHARP EDGES

DETAIL. i CONDUIT DIAMETER = 103mm (TYPICAL)

L

/5, CONDUIT UNDERGROUND WALL PENETRATION

VIN 100mm /8, POWER DUCTBANK - 4 PIPE

w N.T.S.

STEEL CHANNEL v N.T.S.

cU: 1=1

LOTTED

L\\‘

o/ A
O\
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13mm CONCRETE ANCHORS,
OR ANCHOR BOLTS WITH

1000 MIN / 1200 MAX,
SEE NOTE 3

C—

GALVANIZED STEEL ,1§:r.§'~5iii%ffi INSULATION AS REGD LEVELING NUTS
SHEET METAL
ESCUTCHEON, TYP | 70k 500 / TOFILL CAVITY 5 |/
%MMMM Mfr = | NON-SHRINK GROUT
52 e
OUTSIBEE FINISH FLOOR
- - - DIAMEEN OR PLATFORM
53 ELEVATION ENGINEERING
G : DEPARTMENT
GALVANIZED STEEL PIPE STRCER A CONDUIT
SLEEVE OR COREDRILLED [0 %505 T GPLI.LOGK WABHERS UNDER AL NUTS AND BOLTS, oo AND
HOLE IN CONCRETE WALL RIPORE /1/ - . BISSETT LAKE WWPS
NOTES: 2. FOR HEIGHTS EXCEEDING 1200mm OR WEIGHTS OF MOUNTED EQUIPMENT
2 1Ee: EXCEEDING 90kg, SIZE POST AND CONNECTION FOR LATERAL LOADS.
1. CONDUIT WHICH INDIVIDUALLY PASS THRU AN INTERIOR WALL SHALL BE EXTEND POSTS TO STRUCTURE ABOVE WHERE REQUIRED BY ELECTRICAL DETAILS
INSTALLED IN ACCORDANCE WITH THIS DETAIL. IF WALL IS A FIRE WALL. CALCULATION.
FILL CAVITY WITH FIRE STOP SEALANT SPECIFIED IN SECTION 7900.
DRAW! . LE o
SL N.T.S
SYIN
/6 INTERIOR WALL PENETRATION-ABOVE GROUND /7 STEEL PEDESTAL MOUNTED DEVICE (2)
N.T.S. U N.T.S. R0
NI 201-08639-00
E110
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OTTED: 30/0

DATE P

PROVIDE A PVC SLEEVE
AND FILL WITH A SUITABLE
PLASTIC

EXPANDABLE COMPOUND
WHERE CONDUIT PASSES

THROUGH SLAB

NOTES:

->ﬁ (TYP)
1

CONDUIT FOR TYPE
REQUIRED, SEE
SPECIFICATIONS

PUDDLE FLANGE

STRUCTURAL SLAB

ALL CONDUITS THROUGH CONCRETE FLOOR SLABS AND EQUIPMENT

PADS SHALL BE INSTALLED IN ACCORDANCE WITH THIS DETAIL.

/1", CONDUIT SLAB PENETRATION

U N.T.S.

CONDUIT RISER TO DEVICE, J-BOX
OR CONTROL PANEL AT CHEMICAL
TANK AS REQUIRED. CONDUIT SHALL
BE SUPPORTED WITHIN 600 mm

OF EXITING THE CONCRETE

63 63

i

6mm CHAMFER

FLOOR OF
CONTAINMENT AREA

COND

UIT ENCASED

IN CONCRETE

NOTE:

CONDUIT INSTALLED INSIDE OF A CONTAINMENT AREA SHALL BE
INSTALLED IN ACCORDANCE WITH THIS DETAIL. FOR TYPE OF

CONDUIT TO BE INSTALLED, SEE SPECIFICATION.

/2, CONDUIT TERMINATION IN CONTAINMENT AREA

U N.T.S.

cU: 1=1

PLOTTED

STAINLESS STEEL
CONDUIT CLAMP

PROVIDE A PVC SLEEVE
AND FILL WITH ONE PART
POLYURETHANE
IMMERSIBLE SEALANT
WHERE CONDUIT PASSES
THROUGH SLAB

AS REQD

LENGT

i

/

b

—
Z

FLEX TO EQUIPMENT
450mm MINIMUM

CONDUIT

SPACER

SIZE ALUMINUM ANGLE
FOR CONDUIT, MINIMUM
L65x65x5

SEE NOTE 4

PROVIDE FELT SPACER OR
BITUMASTIC COATING
BETWEEN ALUMINUM AND
CONCRETE

MINIMUM TWO
13mm STAINLESS STEEL
CONCRETE ANCHORS

USE WITH /
"FLOATING"

SLAB OR 9
DRILLED HOLE

NOTES:

e
S~

THREADED COUPLING

RS ELBOW, PVC COATED

WHERE INSTALLED
UNDERGROUND

1. PROVIDE SUPPORT FOR ALL METAL CONDUITS WHICH EXTEND MORE
THAN 450mm OUT OF THE SLAB WITHIN 75mm OF THE END OF

THE CONDUIT.

2. PROVIDE SUPPORT FOR ALL PVC CONDUIT WITHIN 75mm OF THE

END OF THE CONDUIT.

3. THIS DETAIL SHALL BE USED FOR SUPPORT OF ALL CONDUITS WHICH
ARE NOT OTHERWISE SUPPORTED IN A RIGID MANNER SUCH AS AGAINST
AN EQUIPMENT BASE, WALL, COLUMN, ETC, AS REQUIRED ABOVE.

4. FOR ANY ANGLE GREATER THAN 65mm TALL, SIZE ANGLE SUPPORT

AND ANCHORS FOR SEISMIC LOADS.

/5, CONDUIT TRANSITION AND SUPPORT

\\J N.T.S.

FRAMING CHANNEL-
"UNISTRUT" OR EQUAL \

SEISMIC BRACE ABOVE
1 CEILING. EXTEND TO ROOF
1.5 OR FLOOR DECK/SLAB

[O

CONTRO
STATION

\ STAINLESS STEEL

CONDUIT CLAMP

S~ MINIMUM ALUM C100x55
SEISMIC ZONES 0 AND 1

) AND MINIMUM C150x75
SEISMIC ZONES 2 AND
GREATER, SEE NOTE 2

|: "T" CONDULET

SEE NOTE 1

1200

e "T" CONDULET

FLEX CONDUIT TO MOTOR

MINIMUM 13mm SST CONCRETE
ANCHORS OR ANCHOR BOLTS
WITH LEVELING NUTS.

4 REQUIRED.

M

f NON-SHRINK GROUT
|

iEER

FINISH FLOOR
NOTES:

MIN 13mm AL BASE PL

1. AS REQUIRED TO LIMIT UNSUPPORTED CONDUIT LENGTH TO MAXIMUM VALUES

ALLOWED BY NEC, OR 3000mm MAXIMUM.

FOR LENGTHS EXCEEDING 150mm,

EXTEND TO STRUCTURE ABOVE. TOP CONNECTION TO ALLOW FOR 13mm VERTICAL

STRUCTURE DEFLECTION.

2. SIZE SUPPORT POST, TOP BRACE(S) AND CONNECTIONS FOR VERTICAL AND

LATERAL LOADS.

/6, OVERHEAD FEED- PEDESTAL MOUNTED DEVICE

MIN ABOVE, IF NOT BRACED TO WALL

U N.T.S.

o)
o)
STAINLESS STEEL /
ANGLE STRUT C/W
STAINLESS STEEL
MOUNTING BOLTS
ULTRASONIC

LEVEL SENSOR

NYLON CORD
CONNECTORS
WITH SPIRAL
CABLE GRIPS

CABLE TO CONDUIT
ENTERING WET WELL

FLOAT SWITCH

A
A

CABLES

&7 HIGH HIGH LEVEL
ALARM

FLOAT SWITCH

———— HIGH LEVEL ALARM

FLOAT SWITCH

/7, WET WELL SENSOR MOUNTING DETAIL

U N.T.S.

ADJUSTABLE PIPE T CONDUIT
STRAP AS REQD
) ([~ SEALANT
5 ALL AROUND
20 GA METAL
SLEEVE 20 GA METAL
20 FLASHING NOTE:
150 CONDUITS WHICH PASS THROUGH A
ROOF SHALL BE INSTALLED
ROOF 75 mm GANT IN ACCORDANCE WITH THE
\ REQUIREMENTS OF THIS DETAIL.
KEY PLAN
% %
v N.T.S.
MOTOR CONTROL CENTER %
OR CONTROL PANEL
100mm PVC COATED RIGID
STEEL NIPPLE, QUALITY AS BUSHING
REQUIRED, PROVIDE 20% /
SPARES
CONCRETE FLOOR
e B
1 I
i ¥
— *
CHANNEL STRUT, ANCHOR
TO I~
CONCRETE WITH SPECIFIED SEALING LOGKNUT
CONCRETE ANCHORS -
LOCKING AND : i BUSHING
INSULATING BUSHING
= —]]
CONDUIT
COVER
SEALING LOCKNUT
ALUMINUM WIRE TROUGH
450x450(MIN). LENGTH
TO EQUAL FULL LENGTH
OF MCC OR CONTROL
PANEL (MIN)
U N.T.S.
STAINLESS STEEL CABLE HOOKS G/W ———
STAINLESS STEEL ANCHOR BOLTS.
MOUNT TO SIDE OF HATCH OPENING IN HATCH GATE
EXISTING CONCRETE FLOOR ABOVE
LOWER WET WELL
ﬂ
O
1 ISSUED FOR 60% REVIEW 202107/30 | MM T
DESC RIPTION DATE | DRAWN | CHKD

ENGINEERING
DEPARTMENT

BISSETT LAKE WWPS

ELECTRICAL DETAILS

.........

APPROVED DATE

201-08639-00

E111

A DWG FILENAME: BIM

Bissett

ake

and Autoport SPS — R20/20




ISSUED FOR 60% REVIEW
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DESCRIPTION

DATE

ENGINEERING
DEPARTMENT

AIR  AIRHEADER EIR  EMERGENCY INTAKE SAL  SURGE ANTICPATOR LINE CPP  CONCRETE PRESSURE PIPE
MCC MOTOR CONTROL CENTRE
ASD ggf\l/JESmEEEH)SPEED ALP ALUM FEED PUMP CLW  CLEARWELL Tix VIXER BWS  BACKWASH SUPPLY RECIRCULATION SAM  SAMPLE LINE S CARBON STEEL
ALT ALUM MIXING TANK cVv CHECK VALVE BWW BACKWASH WASTE FLW FLOCCULATED WATER SBS SODIUM BISULPHITE cu COPPER
ov OUTLET VALVE S— ROTARY MOTOR § CYLINDER
BLOWER OR CENTRIFUGAL ARF AIRFILTER DRV DRAIN VALVE P POLYMER FEED PULP CIA  CITRIC AGID FTW  FILTERED TO WASTE SHC  SODIUM HYPOCHLORITE DI DUCTILE IRON (ELECTRIC) - @ SPRING - OPPOSED
SINGLE ACTING
@ EAN ARS  AIR SILENCER EV EFFLUENT VALVE oLT POLYMER MIX TANK CIP MEMBRANE CIP FW  GACFILTERED WATER SHX  SODIUM HYDROXIDE FRP  FIBERGLASS REINFORCED
ASL AIR SCOUR BLOWER FGR FILTER GRAVITY CIPW  CIP WASTE MCW  MEMBRANE CLEANING SMF  SECONDARY MEMBRANE PLASTIC
ASP  AMMONIUM SULPHATE FLT FLOCCULATION TANK AT SODAASHTANK CLG  CHLORINE GAS WATER FEED PE  POLYETHYLENE s soLEnoD { CYLINDER
FEED PUMP SAP SODA ASH FEED PUMP OF OVERFLOW and7an SPRING - OPPOSED
SLIDING VANE COMPRESSOR HEX HEAT EXCHANGER CLS  CHLORINE SOLUTION SUL  SULPHRIC ACID PVC  POLYVINYL CHLORIDE DOUBLE ACTING
AST AMMONIUM SULPHATE SHP SODIUM HYPOCHLORITE PUMP COA  COAGULANT PERM MEMBRANE PERMEATE SW  SERVICE WATER PVDF  POLYVINYLIDENE FLUORIDE
MIXING TANK HLP HIGH LIFT PUMP STP SETTING TANK PUMP DR DRAIN POTW POTABLE WATER TSC  TRAVELLING SCREEN WASH | SS STAINLESS STEEL §
ASV AIR SCOUR VALVE INLET VALVE RW  RAW WATER DIAPHRAGM
INJECTOR \% TP THICKENER SLUDGE PUMP EA EXHAUST AIR TW  TREATED WATER T TEFLON TUBING
BWV  BACKWASH VALVE SPRING - OPPOSED
LLP LOW LIFT PUMP UVR ULTRAVIOLET REACTOR \ VENT (PNEUMATIC)
A RIGHT ANGLE GEAR PIPE LINE DEVICES VALVE SYMBOLS INSTRUMENT LINE SYMBOLS
G
CONNECTION TO PROCESS
GENERATOR EJECTOR, PNEUMATIC AUTOMATIC AIR VENT 5 AIR RELEASE VALVE ) .~ DOUBLE CHECK VALVE PNEUMATIC SIGNAL
, ~  GATEVALVE GAUGE OR ROOT VALVE
V. BACKFLOW PREVENTER
A ELECTRICAL SIGNAL (GENERAL)
% PLUG VALVE
MANUAL AIR VENT @ Hk] KNIFE GATE VALVE
MIXER 4 PRA PRESSURE REDUCING HYDRAULICALLY OPERATED —1 HYDRAULIC SIGNAL
ASSEMBLY Q ROTAMETER ]  BALLVALVE & ALANGING COCK PUMP CONTROL-CHECK VALVE
§ STRAINER CAPILLARY TUBE
LIQUID SEPARATOR > \ & \ BUTTERFLY VALVE
@ MIXER, HORIZONTAL SURFACE i UTreReLY 1 GIRCUIT BALANGING VALVE LEVEL REGULATOR SONIC SIGNAL
00T VALVE | x | AMPER VALVE WITH MEGHANICAL LINKAGE
PIPELINE FILTER R THERMOSTATICALLY —0—0—0— SOFTWARE OR DATA LINK SIGNAL
MOTOR CONTROLLED VALVE
=]  GLOBE VALVE
AIR SEPARATOR BACK REGULATOR - 0 o MECHANICAL LINK
SELF CONTAINED
RUPTURE DISK o~  DIAPHRAGM VALVE @ NEEDLE VALVE INTERCONNEGT
Q CENTRIFUGAL PUMP (VACUUM RELIEF) | DRAIN
Y [\ ANGLE VALVE BACK PRESSURE REGULATOR
K‘ DOUBLE LEAF Qi WITH EXTERNAL PRESURE
L CHECK VALVE
PUMP, DIAPHRAGM RUPTURE DISK CALIBRATION CHAMBER D% FLOAT VALVE PROCESS LINES
(PRESSURE RELIEF) N CHECK VALVE
. %%% PRESSURE AND VACUUM
PINCH VALVE ™ DEFLECTOR CHECK VALVE RELIEF VALVE B PRIMARY PROCESS FLOW
o
PUMP, DIAPHRAGM OPERATED ﬁ PULSATION DAMPENER
’ AIR VENT SECONDARY PROCESS FLOW
F >—<  WEIR Kol BALL CHECK VALVE -
GEAR PUMP % VACUUM RELIEF VALVE B  EXISTING PIPING AND EQUIPMENT
— 5 QUICK CONNECTOR SIGHT GLASS
(POSITIVE DISPLACEMENT) T {F STOP LOG GATES (SLG) A MUD VALVE EXISTING PIPING AND EQUIPMENT
TO BE DECOMMISSIONED
] CAP OR PLUG - -
SURGE RELIEF VALVE
SLUICE GATES (SG) IN-LINE. SPRING EXISTING PIPING AND EQUIPMENT
METERING PUMP ~ SUCTION GUIDE STRAINER — - : TO BE REMOVED
S BLIND FLANGE |\ LOADED RELIEF VALVE
m PUMP DISCHARGE VALVE /@ 7ls FLOW STREAM NO. NN
] TO SHEET NO. XX
N PIPE SIZE REDUCER IN-LINE MIXER (TRIPLE DUTY) e FLOW STRAIGHTENING PRESSURE REDUCING
SUBMERSIBLE PUMP VANES S & SOLENOID
SIGNAL NO. NN
—h— FLEXIBLE CONNECTION ] END CAP SHUT-OFF VALVE S o . xx
A DIAPHRAGM SEAL PIPING IDENTIFICATION INSTRUMENT IDENTIFICATION TABLE
HARD PIPE
VERTICAL TURBINE PUMP —< UTILITY CONNECTION
@ UTILITY STATION 200 SS FTW
= FLANGE ADAPTER L
% FIRE HYDRANT & VALVE COMMODITY FIRST LETTER SUCCEEDING LETTERS
PIPE MATERIAL MEASURED OR READOUT OR
VICTAULIC COUPLING | LETTER INITIATING VARIABLE MODIFIER PASSIVE FUNCTION OUTPUT FUNCTION MODIFIER
GRINDER NOMINAL PIPE DIAMETER
@ L/ SAMPLER A ANALYSIS (2) ALARM
\ B BURNER, COMBUSTION CLOSE, STOP, DECREASE (1) USER CHOICE (1)
INSTRUMENTATION C USER CHOICE (1) CONTROL
D DENSITY DIFFERENTIAL OPEN, START, INCREASE (1)
INSTRUMENTATION SYMBOLS AND FUNCTIONS TAG IDENTIFICATION £ VOLTAGE SENSOR (PRIMARY ELEMENT)
F FLOW RATE RATIO FAIL (1
FIRST LETTER(S) M
SUCCEEDING G USER CHOICE (1) GLASS GAUGE, VIEWING DEVICE GATE
XX SELECTOR SWITCH LETTER(S) H HAND (MANUAL) HIGH (OPENED)
LEVEL SENSOR MCC MOUNTED (MAINTAINED CONTACTS) BB—— CLARIFYING | CURRENT (ELECTRICAL) INDICATE
m VENTURI TUBE (ULTRSONIC) ABBREVIATION
D TAG NUMBER J POWER SCAN
HMI FUNCTION XX PUSH BUTTON S K TIME, TIME SCHEDULE TIME RATE OF CHANGE CONTROL STATION
SPRING RETURN
LEVEL \__ PLC IO L LEVEL LIGHT LAMP (1 LOW (CLOSED
@  NSMITTER (MOMENTARY GONTACTS) TAG NUMBER TO BE BASED ON (1) ( )
N FLUME EQUIPMENT CODING SYSTEM NUMBER. M MOTOR, MOTION (1) MOMENTARY MOTOR (1) MIDDLE OR INTERMEDIATE
AN PLC FUNCTION SINGLE INSTRUMENT HOUSING CONTAINING TWO SEE SPECIAL PROJECTS DESIGN N TORQUE ON OR OPERATE (1)
Q@ (OR MORE) INSTRUMENTATION FUNCTIONS MANUAL FOR DETAILS. o OVERLOAD (1) ORIFICE. RESTRIGTION
P PRESSURE, VACUUM POINT (TEST) CONNECTION PUMP (1)
VARIABLE AREA vy ANALYZER Q QUANTITY (2) INTEGRATE, TOTALIZE
FLOW INDICATOR TRANSMITTER
WITH INTEGRAL R RADIATION RECORD
(TURBIDITY) COMPUTER FUNCTION
- THROTTLE VALVE (SCADA) S SPEED, FREQUENCY SAFETY SWITCH
- T TEMPERATURE TRANSMIT
L MAGNETIC NOTE XX NOTE YY : U MULTIVARIABLE (2) MULTIFUNCTION (2) MULTIFUNCTION (2) MULTIFUNCTION (2)
s v FLOW METER LIMIT SWITCH @ FIELD MOUNTED AM = AUTO/MANUAL CH4=METHANE v VIBRATION, MECHANICAL ANALYSIS VALVE, DAMPER, LOUVER
o ACTUATED WHEN C/M = COMPUTER/MANUAL CLz= CHLORINE RESIDUAL W
_ VALVE IS CLOSED C/L = COMPUTER/LOCAL CO2 = CARBON DIOXIDE WEIGHT, FORCE WELL
DO = DISSOLVED OXYGEN
o BACK OF PANEL MOUNTED  F/R = FORWARD/REVERSE DO - DISSOLVED OXYGEN 7 CENERAL NOTES X UNCLASSIFIED (2) X AXIS UNCLASSIFIED (2) UNCLASSIFIED (2) UNCLASSIFIED (2)
N SONIC @ (OPERATOR INACCESSIBLE) ~ H/O/A = HAND/OFF/AUTO MCC = MOTOR CONTROL CENTRE Y EVENT, STATE, PRESENCE Y AXIS RELAY, COMPUTE, CONVERT
S s FLOW METER L/R = LOCAL/REMOTE MLSS = MIXED LIQUOR SUSPENDED SOLIDS z POSITION Z AXIS DRIVER, ACTUATOR,
S '\I{:EARI\JAS-I-I\I/ICI)'INTER FACE OF PANEL MOUNTED  -OS = LOCKOUT STOP 02 = OXYGEN (PURITY) UNCLASSI<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>