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TO: Mayor Savage and Members of Halifax Regional Council 

SUBMITTED BY:    
Craig MacMullin, Chair, Halifax Water Board 

DATE:         August 17, 2021 

SUBJECT:         Halifax Regional Water Commission Accountability Report 

INFORMATION REPORT 
ORIGIN 

Annual reporting requirement. 

LEGISLATIVE AUTHORITY 

Section 17(1), of the Administrative Order, as approved by HRM Council on March 20, 2018. 

BACKGROUND 

In conjunction with the Administrative Order approved by Council on March 20, 2018, the Halifax Regional 
Water Commission is to prepare an Annual Accountability Report and submit financial statements within 
three months of the end of the fiscal year.  The Accountability Report is to include: 

a) an Accountability Statement.

b) a message from the Board Chair and the General Manager.

c) actions taken by the Commission on Strategic objectives through the prior fiscal year and.

d) Corporate Balanced Scorecard results for the fiscal year showing the Commissions performance
and the metrics used to measure such performance, any new or changed measures used to
measure performance in the upcoming fiscal year.
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DISCUSSION 

Accountability Statement 

Halifax Water continues to meet all its obligations under the Halifax Regional Water Commission Act 
(HRWC Act) and the Public Utilities Act.  In addition to Legislation obligations, the utility is also in compliance 
with all of its operating permits for its water and wastewater systems for the fiscal year ending March 31, 
2021.   

Achieving compliance in water and wastewater systems, year after year requires the continued dedication 
and perseverance of our staff.  Challenges with respect to source water quality are increasing, as evidenced 
by the non-toxic occurrence of blue-green algae at Lake Major in the summer of 2020.  On a positive note, 
Halifax Water established a permanent algal monitoring program, and with the new dam at Lake Major 
completed, there were no supply issues resulting in voluntary water use restrictions as had occurred the 
prior year.  During 2020/21 Halifax Water also developed a Water Supply Enhancement Program (WSEP) 
that will see the utility spend $230 million over a ten-year period to enhance and upgrade aging assets and 
dated treatment processes at the Lake Major Treatment Plant, and the J.D. Kline Treatment Plant in 
Pockwock.  This program will mitigate risk and provide more resilience which will enable the utility to 
continue to respond to changing source water quality.    

With respect to wastewater systems, achieving compliance is an on-going challenge balancing the 
influences of weather, efficiency of equipment, and customer compliance with Halifax Water Rules and 
Regulations.  Overall, the compliance of the wastewater treatment facilities with Nova Scotia Environment 
and Climate Change (NSECC) requirements improved in 2020/21 compared to the prior year, and met 
established performance targets.  Halifax Water was pleased to participate in COVID-19 related wastewater 
research with Dalhousie University; in addition to on-going wastewater research on optimization of the 
treatment processes at the Harbour Solutions Plants, and mitigation of contaminants of emerging concern. 

Halifax Water was able to maintain the same rates for water and wastewater service since April 1, 2016, 
thanks to cost containment efforts, better than anticipated financial results, and accumulated operating 
surplus from previous years. Wastewater rates did increase on April 1, 2021.  The net operating loss for 
2020/21 is $9.9 million under the Nova Scotia Utility and Review Board (NSUARB) Accounting Handbook, 
compared to a net loss of $1.6 million in the prior year. Financial performance during 2020/21 was better 
than expected however, as the loss of $9.9 million is significantly better than the budgeted loss of $15.9 on 
a NSUARB Handbook basis.  The attached report to the Halifax Water Board on year end financial results 
explains the financial results in more detail on both an International Financial Reporting Standards (IFRS) 
basis and NSUARB basis.  

Operating Revenues of $136.6 million were $2 million less than budgeted and were less than prior year by 
$1.1 million.  Operating expenses of $113.7 million are $4.4 million higher than prior year, but were $4.4 
million less than budgeted.   Halifax Water’s long-term debt was $204 million at March 31, 2021; an increase 
of $6 million from the previous fiscal year.  The debt service ratio for combined water, wastewater, and 
stormwater services was 20.29% for 2020/21, well below the approved benchmark of 35.0% and slightly 
less than prior year.   

Plant in Service assets, net of Accumulated Depreciation, totals $1.3 billion.  Numerous capital projects 
were completed during the year, totalling $51.2 million and including projects such as the Port Wallace 
Transmission Main  ($5.9 million); the land purchase for the new Operations Facility in Burnside ($4.8), the 
Fairview/Clayton Park/Bridgeview Inflow/Infiltration Reduction project $2.3 million), the Corporate Flow 
Monitoring Program ($1.7 million), the Bennery Water Treatment Plant Access Road Upgrade ($1.5 million), 
and several wastewater sewer replacements and pump station upgrades.  As of March 31, 2021, there was 
also $31 million dollars of capital assets under construction compared to the $18 million that was in progress 
at that time last year. Capital expenditures were less than planned in 2020/21.  Increasing the organizational 
capacity to deliver an increasing capital program is an on-going challenge that Halifax Water is working on. 
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In addition to meeting obligations under the HRWC Act and the Public Utilities Act, Halifax Water is focussed 
on maintaining a high level of employee and customer satisfaction.  The overall rating in the 2020 Employee 
Survey was a B+, consistent with last year.    The overall rating in the 2020 Customer Survey was 96% of 
customer being very or somewhat satisfied; consistent with prior year.  Customer satisfaction with delivery 
of stormwater service was 84%, a slight increase from 83% in 2019. Halifax Water is pleased to have 
maintained consistent employee and customer satisfaction when service delivery, customers and 
employees were all affected by the impact of COVID-19.  

Message from the Board Chair and General Manager 

The 2020/21 fiscal year saw some significant achievements and challenges for Halifax Water in the pursuit 
of its mission to provide world class services for our customers and our environment.  

The year saw turnover in half of the Halifax Water Board, including the Vice-Chair – the long serving former 
municipal councillor Russell Walker, who served on the Halifax Water Board for 10 years.    Halifax Water 
ensured that new Board members and new municipal councillors were oriented to Halifax Water 
governance, services and operational service delivery.  The Halifax Water Board and Executive Team 
demonstrate gender balance and diversity, and Halifax Water is committed to building an increasingly 
diverse organization that is representative of the customers served.  

In 2020/21 the NSUARB released decisions approving Halifax Water’s request to not raise water rates until 
2021/22; along with the approval of an adjustment to Wastewater rates on April 1, 2021 and Regional 
Development Charges on May 31, 2021.   Halifax Water works hard to balance competing interests such 
as the need to maintain and upgrade critical infrastructure, meet environmental requirements, and prudently 
plan for capacity to support further growth, while maintaining high-quality services that are affordable for 
customers.   

Challenges for Halifax Water in 2020/21 included a non-toxic algal bloom at Lake Major, significant water 
main breaks on the Cobequid Road, and the on-going response to COVID-19. The value of having 
formalized emergency management and enterprise risk management plans continues to be demonstrated 
each year at Halifax Water.   

Halifax Water’s work was recognized by external organizations. In January 2021, Halifax Water was named 
as one of Atlantic Canada’s Top 100 Employers; and in February 2021, it was announced that Halifax Water 
was awarded the 2021 American Water Works Association (AWWA) Public Communications Achievement 
Award. The Award recognizes AWWA members and/or organizations for significant accomplishments in 
communication including educating the public, promoting awareness and understanding of water issues, 
establishing media relations, implementing community involvement programs, and inspiring others to model 
behavior with the public that builds trust and credibility.  Many utilities compete for this award, but a 
maximum of 2 are selected in this category to receive the award each year.  Halifax Water’s win was based 
on the external and internal communications examples related to Halifax Water’s response to our COVID-
19 response.  

Throughout the response to COVID-19, Halifax Water staff were on the front line maintaining essential 
services that allows homes, buildings, hospitals, long-term care facilities, breweries and industry to operate, 
provide water for fire protection, and kept wastewater and stormwater systems running to help protect our 
environment and public and private property. Staff kept these critical systems running, while working safely 
and taking steps to benefit and assist our customers. 

Although there were challenges, there were also successes in 2020/21 and some new programs and 
service enhancements were successfully launched, such as an enhanced lead service line replacement 
program, an enhanced algal monitoring program, a customer portal, and a Water Supply Enhancement 
Program (WSEP). The WSEP will see the utility spend $230 million over a ten-year period for asset 
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replacements and process enhancements and upgrades at the Lake Major and Pockwock Water Treatment 
Plants.  Halifax Water also participated in ongoing research to help identify COVID-19 in wastewater.  

A number of significant capital projects including the upgrade of the Caledonia Road Water Transmission 
Main; and the installation of new water main and storm sewer in the Federal/Romans/McAlpine Avenue 
area of Halifax. To better serve the growing communities of Bedford South, Bedford West, Royale Hemlocks 
and Birch Cove North, Halifax Water began construction of a new water reservoir. 

Two significant Halifax Water applications were heard by the Nova Scotia Utility and Review Board 
(NSUARB) – one regarding an application to increase water and wastewater rates, and one regarding an 
adjustment to Regional Development Charges (RDCs).  To ensure the on-going financial sustainability of 
the utility, ensure costs are allocated equitably between different customers groups and generations of 
customers, it is necessary to periodically adjust rates and charges.   

The application to increase water and wastewater rates recognized the need to balance investments in 
critical infrastructure and service with customer needs.  Rates for water and wastewater service had not 
increased since April 1, 2016, but the cost of providing those services has increased.  Since the last rate 
increase in April 2016, Halifax Water has invested $225 million in water, wastewater and stormwater 
infrastructure.  Over 30 years (2019-2049), it is estimated the utility will need to invest approximately $4 
billion ($2.7 billion in today’s dollars). These services are fundamental to the economic well-being of our 
municipality, the health of residents, and protection of our environment.   When the application was put 
forward it was felt that the utility did not have the ability to absorb all the projected costs without assuming 
an unacceptable level of risk. COVID-19 prompted Halifax Water to re-assess the timing and amount of 
rate increases, and to take immediate action to offer temporary customer relief by suspending collection 
activities, waiving interest, offering flexible payment arrangements and re-connecting disconnected 
customers.   Halifax Water also put forward a strategy to reduce and defer rates increases, committing to 
hold water rates for 2020/21 and 2021/22, and to defer increasing wastewater rates until April 1, 2021.   

As an essential service provider last year, Halifax Water’s focus was on safely maintaining services, 
employment and capital work.  Halifax Water employs approximately 500 employees, and the $96 million 
dollar capital budget and $155 million-dollar operating budget in 2020/21 provided significant local 
economic benefit that in turn benefits Halifax Water customers.   

Water, wastewater, and stormwater services are vital to the residents and businesses of our region. With 
investments now and into the future, we will all benefit from the infrastructure that helps provide the 
economic and environmental backbone for current and future generations. 

Strategic Objectives 

The following outlines the strategic priorities for 2020/21 and a status update on their progress:  

• Water research program
 Research on source lake recovery and geosmin continued with some delay due to COVID-19.

• Continue Lake Major upgrades and initiate Pockwock upgrades
 These initiatives were incorporated with the development of a Water Supply Enhancement

Program spanning 10 years with and the first projects for Lake Major are underway.

• Assure distribution system water quality during main breaks
 New standard operating procedures were implemented (SOPs).

• Implement enhanced lead service line replacement program
 NSUARB approval was secured and the enhanced program was launched in March 2021.
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• Complete lead service line renewals in conjunction with municipal street renewals
 Three streets were planned for 2020/21 – Berlin St., Drummond Court, and Leaman St.

Halifax Water replaced 15 public lead service lines and 17 private services on Berlin Street in
conjunction with the HRM project.   The Berlin St. project served as a valuable learning
experience for setting up processes with HRM to complete lead service line replacements.
Drummond Court and Leaman Street were deferred by HRM to the 2021/22 construction
season.

• Complete dam safety review and develop strategy to address findings
 The dam safety review was completed and presented to the Halifax Water Board in

November and activities to address the findings are reflected in the business plan and future
budgets.

• Complete first year of wastewater research and evaluate
 The first year of wastewater research was completed reported to the Halifax Water Board in

March.  In addition to research on treatment plant optimization, the program was expanded to
include COVID-19 related wastewater research.

• Confirm plan for Halifax Harbour Solution Plants (HHSP) upgrades to meet 2040 environmental
compliance
 Wastewater research focussing on treatment plant optimization was conducted, as well as

some plant optimization projects.  A terms-of-reference for a wastewater treatment plant facility
planning study has been developed and the study will be completed prior to the next Integrated
Resource Plan update.

• Complete wet weather management projects and explore private side I&I reduction
 Projects in Fairview/Clayton Park areas were completed resulting in I&I reductions of 70 l/sec.

Additional capital projects and activities are planned for 21/22 that will result in more private
side I&I reduction.

• Develop level of service standard for odour and strategy to achieve it
 The level of service and odour strategy was approved by the Halifax Water Board in March

2021.

• Continued coordination with the municipality on the Integrated Stormwater Policy
 Halifax Water worked with HALIFAX on some property specific issues as well as commenting

and providing support on the Lot Grading By-law and the Halifax Stormwater Management
Standards-For Development Activities.

• Evaluate success of doing large cross culvert work in house
 Evaluation of Paula Avenue cross culvert replacement confirmed benefit of doing other large

cross culvert work in house.

• NSUARB acceptance of 2019 IRP
 The IRP was filed, reviewed and accepted as part of the Water and Wastewater Rate Hearing

and the Regional Development Charge (RDC) hearing.

• Optimize capital project delivery and improve % of annual capital budget spent
 More detailed reporting on the status of capital delivery was introduced for the Halifax Water

Board. The scope and requirements were prepared for a Capital Planning & Management
Information System (CPMIS); and the organizational capacity to deliver capital is under-review.

• Obtain approvals for East/Central depot consolidation
 The Halifax Water Board and NSUARB approved the purchase of land for construction of the

Burnside Operations Depot and preliminary design is underway.
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• Support HRM Cogswell Area Redevelopment
 Halifax Water participated on the Cogswell Steering Committee, worked closely with municipal

staff to support the design and construction tender process, and completed some land
transactions with the municipality in 2020/21 to enable the Cogswell redevelopment.

• Delivery of key IT projects (payroll, customer portal, enterprise resource planning (ERP)
 The Telus VIP payroll and human capital management system was successfully launched in

August 2020.  The customer portal was launched in November 2020, with Phase Two
enhancements released in January 2021.  The ERP project was approved by the Halifax Water
Board and the Nova Scotia Utility and Review Board, and the project is underway.

• GIS update of impervious area
 Updated satellite imagery was acquired in 2020/21 and used to update impervious area for

stormwater billing.

• Implement risk-based condition assessment and improved decision-making tools for asset
management
 An application was made to the NSUARB for approval of an Analytics and Decision Support

System, which was recently approved.   A capital project evaluation matrix was also developed
that will be piloted in the development of the 22/23 capital budget.

• NSUARB approval of updated Regional Development Charge
 In October the NSUARB released a decision approving an updated RDC, as well as the ability

for RDCs to be deferred for up to 10 years for affordable housing projects.  The changes were
effective May 31, 2021.

• Commence corporate implementation of Environmental Management System (EMS) ISO 14001
 A plan was developed to implement EMS corporately over a three-year prior, effective April 1,

2021; and organization structure changes were introduced to increase capacity to support
implementation.

• Coordination with HALIFAX in implementation of their new online permitting system within
Engineering Approvals
 Halifax Water went live in the new permitting system in December 2020.  (The preliminary work

on this project proved beneficial in continued processing of permits when staff had to work
remotely due to COVID-19 in March 2020).

• Evaluate ISO45001 (safety) certification and complete physical security audit
 The ISO45001 evaluation was deferred until 21/22 due to the retirement of the Manager of

Safety and Security.  The completion of the physical security audit was deferred due to COVID-
19.

• Discuss point of sale disclosures with the NS Real Estate Commission
 A concept for a New Service Account, Certification Program was developed to allow for

inspections of service laterals when ownership changes. Stakeholder consultation, including
the NS Real Estate Commission among others will occur in 21/22.

• Customer experience – Customer Portal & use of AMI data
 Customer portal was launched in November 2020 and AMI data is now being used

proactively to notify both portal and non-portal customers about high consumption and
possible leaks.

 Billing – possible transition to HRM print shop, monthly billing and improved collections 
 Transition to HRM print shops and monthly billing has been analyzed and will proceed in

21/22.  Collections were on-hold for six months in 20/21 due to COVID-19.
Improvements to the collections process will occur in conjunction with monthly billing.
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• New telephony system and enhanced linkages between Customer Care Centre and operations
through CMMS

 New telephony system was implemented

• Operational and financial benefits of new enterprise resource planning system (ERP)
 A cost benefit analysis regarding replacement of the ERP system was conducted and the

Halifax Water Board and NSUARB approved replacement of the ERP.  This is a
significant two-year project.

• Updated funding strategies
 NSUARB public hearing processes were completed for rates for water and wastewater service,

and RDCs.  Adequacy of other fees and charges were also examined and updated.

• Improved Management and Board reporting
 Format for Board meeting agendas and minutes were updated, new capital reporting was

introduced, and some additional reporting on the Halifax Water Employees Pension plan was
initiated.

• Obtain by-law and approvals for the Cogswell District Energy System (DES)
 The NSUARB ruled in May 2020 that the DES would be a regulated utility.  The DES by-law

was approved by Halifax Regional Council in August 2020.

• Operationalize enterprise risk management
 An Enterprise Risk Management Program Manager was hired effective February 2021, an

ERM Halifax Water Board Subcommittee was established, and an ERM Steering Committee
composed of key Halifax Water managers.

• Update Governance Manual and board reporting
 The Governance Manual was updated and approved at the September 2020 Halifax Water

Board meeting.

• Train new supervisors and develop skills for all leaders in providing feedback
 A new supervisor training program was conducted in 2020/21, and self-paced on-line training

was introduced for all manager and supervisors regarding providing feedback.

• Train all employees on psychological health and safety
 Mandatory training was conducted for all employees

• Enhance customer communications – a) water and wastewater rate increases and b) stormwater
service
 Halifax Water implemented communication plans for changes to wastewater rates, the RDC,

the enhanced lead service line program, the new customer portal, and updated the stormwater
service information on Halifax Water’s website.

Corporate Balance Scorecard 

Halifax Water has been utilizing a Corporate Balanced Scorecard since 2001 and covers a broad range of 
critical success factors to support the utility mission.  Attached is a full overview of the Corporate Balanced 
Scorecard results for the 2020/21 fiscal year, as contained in a staff report to the June 2021 Halifax Water 
Board meeting.   The attachment also indicates the targets for the upcoming 2021/22 fiscal year. 

Alignment and Cooperation with the Municipality 

Halifax Water worked closely with the Municipality on several initiatives this year including HalifACT 2050, 
the Cogswell Redevelopment Project, the transfer of Provincial roads, Integrated Stormwater Policy and 
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completion of the Stormwater Management Standards, the continued Regional Plan update and RDC 
deferral options for affordable housing.   

Halifax Water is engaged in the Cogswell Redevelopment project in two distinct areas. Firstly, Halifax Water 
is proposing the installation and operation of an Ambient Temperature District Energy System (ATDES) 
within the new Cogswell area; and secondly, Halifax Water has a significant volume of existing and 
proposed water, wastewater and stormwater infrastructure to be relocated or constructed within the project 
limits.  Halifax Water actively supports this project with a view to ensuring the design is appropriate for 
future water, wastewater and stormwater requirements, and to ensure continuity of service to existing 
customers during construction.  Halifax Water also leased land at the Halifax WWTF to the municipality, to 
facilitate additional green public space as part of the Cogswell Redevelopment project.   

Alignment of capital programs and delivery of integrated utility/municipal projects occurs every year.  Halifax 
Water also provides technical support to the municipality with respect to possible service extensions.  The 
municipality is responsible for service extensions.    

Halifax Water is working closely with the municipality on water, wastewater and stormwater projects as part 
of integrated projects, and working on full integration of lead service line replacements with municipal street 
projects.   

Halifax Water and HALIFAX exchange services on a regular basis and work cooperatively together.  The 
relationship, and the terms for exchange of services, are detailed in a formal Service Level Agreement.  
One of the key guiding principles governing the relationship is that there should be no cross subsidization 
between taxpayers or utility rate payers.  Consistent with this principle, in 2019/20 Halifax Water and 
municipal staff negotiated a three year renewal of the Dividend Agreement (grant in lieu of taxes) that results 
in some increase revenue for the municipality, and caps the annual increase in the dividend to 1.0%, thus 
helping ensure there is no rate shock for Halifax Water customers as the amounts paid to the municipality 
are increased to include additional dividend payments for wastewater and stormwater.  In 2020/21, the 
NSUARB approved the proposed new dividend payments for wastewater and stormwater.   

FINANCIAL IMPLICATIONS 

Halifax Water is a regulated utility with cost recovery in compliance with the Public Utilities Act. 

ATTACHMENTS 

1. Report to Halifax Water Board: Corporate Balanced Scorecard - 2020/21 Results, dated June 17, 2021

2. Report to Halifax Water Board: Financial Statements for the year ended March 31, 2021, dated June 17,
2021

3. Report to Halifax Water Board: Halifax Regional Water Commission Employees’ Pension Plan Financial
Statements for the Year Ended December 31, 2020, dated June 17, 2021

A copy of this report can be obtained online at halifax.ca or by contacting the Office of the Municipal Clerk at 
902.490.4210. 

Report Prepared by: 
Cathie O’Toole, General Manager, Halifax Water, 902.490.4840 

Report Approved by: 
Craig MacMullin, Chair, Halifax Water Board 

http://www.halifax.ca/
http://www.halifax.ca/
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³ý xµ ¶ v { y w u ·|́ w � � � t� � t± x| v � uy | � �y |̧ y | � uv ¹ v | º x � v µ » � ® «t  x � x � ¹ � �   xy w � � � t� � t{ � w � ² v | � t � �ý w u x w ²
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Independent auditor’s report 

To the Board of Trustees of the 

Halifax Regional Water Commission 

Employees' Pension Plan 

 

Opinion 

We have audited the financial statements of Halifax Regional Water Commission Employees’ Pension 

Plan, which comprise the statement of financial position as at December 31, 2020, and the statements 

of changes in net assets available for benefits and changes in pension obligations for the year then 

ended, and notes to the financial statements, including a summary of significant accounting policies.  

In our opinion, the accompanying financial statements present fairly in all material respects, the 

financial position of Halifax Regional Water Commission Employees’ Pension Plan as at 

December 31, 2020, and its changes in net assets available for benefits and its changes in pension 

obligations for the year then ended in accordance with Canadian accounting standards for pension 

plans.  

Basis for opinion 

We conducted our audit in accordance with Canadian generally accepted auditing standards. Our 

responsibilities under those standards are further described in the Auditor's Responsibilities for the 

Audit of the Financial Statements section of our report. We are independent of Halifax Regional Water 

Commission Employees’ Pension Plan in accordance with the ethical requirements that are relevant to 

our audit of the financial statements in Canada, and we have fulfilled our other ethical responsibilities 

in accordance with these requirements. We believe that the audit evidence we have obtained is 

sufficient and appropriate to provide a basis for our opinion.  

Responsibilities of management and those charged with governance for the financial statements  

Management is responsible for the preparation and fair presentation of these financial statements in 

accordance with Canadian accounting standards for pension plans, and for such internal control as 

management determines is necessary to enable the preparation of financial statements that are free 

from material misstatement, whether due to fraud or error.  

In preparing the financial statements, management is responsible for assessing Halifax Regional 

Water Commission Employees’ Pension Plan’s ability to continue as a going concern, disclosing, as 

applicable, matters related to going concern and using the going concern basis of accounting unless 

management either intends to liquidate Halifax Regional Water Commission Employees’ Pension Plan 

or to cease operations, or has no realistic alternative but to do so.  

Those charged with governance are responsible for overseeing Halifax Regional Water Commission 

Employees’ Pension Plan’s financial reporting process.  
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Auditor’s responsibilities for the audit of the financial statements  

Our objectives are to obtain reasonable assurance about whether the financial statements as a whole 

are free from material misstatement, whether due to fraud or error, and to issue an auditor’s report that 

includes our opinion. Reasonable assurance is a high level of assurance, but is not a guarantee that 

an audit conducted in accordance with Canadian generally accepted auditing standards will always 

detect a material misstatement when it exists. Misstatements can arise from fraud or error and are 

considered material if, individually or in the aggregate, they could reasonably be expected to influence 

the economic decisions of users taken on the basis of these financial statements.  

As part of an audit in accordance with Canadian generally accepted auditing standards, we exercise 

professional judgment and maintain professional skepticism throughout the audit.  We also:  

• Identify and assess the risks of material misstatement of the financial statements, whether due to 

fraud or error, design and perform audit procedures responsive to those risks, and obtain audit 

evidence that is sufficient and appropriate to provide a basis for our opinion. The risk of not 

detecting a material misstatement resulting from fraud is higher than for one resulting from error, 

as fraud may involve collusion, forgery, intentional omissions, misrepresentations, or the override 

of internal control.  

• Obtain an understanding of internal control relevant to the audit in order to design audit 

procedures that are appropriate in the circumstances, but not for the purpose of expressing an 

opinion on the effectiveness of Halifax Regional Water Commission Employees’ Pension Plan’s 

internal control. 

• Evaluate the appropriateness of accounting policies used and the reasonableness of accounting 

estimates and related disclosures made by management.  

• Conclude on the appropriateness of management's use of the going concern basis of accounting 

and, based on the audit evidence obtained, whether a material uncertainty exists related to events 

or conditions that may cast significant doubt on Halifax Regional Water Commission Employees’ 

Pension Plan's ability to continue as a going concern. If we conclude that a material uncertainty 

exists, we are required to draw attention in our auditor's report to the related disclosures in the 

financial statements or, if such disclosures are inadequate, to modify our opinion. Our conclusions 

are based on the audit evidence obtained up to the date of our auditor's report. However, future 

events or conditions may cause Halifax Regional Water Commission Employees’ Pension Plan to 

cease to continue as a going concern.  

• Evaluate the overall presentation, structure and content of the financial statements, including the 

disclosures, and whether the financial statements represent the underlying transactions and 

events in a manner that achieves fair presentation.  

We communicate with those charged with governance regarding, among other matters, the planned 

scope and timing of the audit and significant audit findings, including any significant deficiencies in 

internal control that we identify during our audit. 

 

Halifax, Canada Chartered Professional Accountants 

Date  
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Statement of financial position 
December 31 2020 2019 
 
Assets 
Investment assets $    154,762,753  $  141,509,795 
Contributions receivable            223,912    97,120 
        154,986,665    141,606,915 
 
Liabilities 
Payables and accruals 
 Trade                30,508   27,101 
 
Net assets available for benefits (note 4)     154,956,157        141,579,814 
 
Pension obligations     141,762,849    132,840,559 
 
Surplus  $      13,193,308  $  8,739,255 
 
 
 
 
 
On behalf of the Board of Trustees 
 
 
   Trustee 
 
 
 
   Trustee 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See accompanying notes to the financial statements. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Statement of changes in net assets available for benefits 
Year Ended December 31   2020  2019 
 
Revenue 
 Net investment income (note 6) $        3,568,646  $  3,441,506 
 Changes in the fair value of investment assets         8,630,589     10,642,209 
          12,199,235          14,083,715 
 
Contributions (note 7) 
 Participants         3,310,113    3,463,328 
 Sponsor            3,230,131   2,972,138 
            6,540,244    6,435,466 
 
Expenses 
 Benefit payments (note 8)           5,229,710    5,187,041 
 Administrative (note 9)            133,426    210,956 
            5,363,136    5,397,997 
 
Increase in net assets available for benefits $     13,376,343  $  15,121,184 
 
 
Net assets available for benefits, beginning of year $     141,579,814 $  126,458,630 
 
Increase in net assets available for benefits        13,376,343   15,121,184 
 
Net assets available for benefits, end of year $     154,956,157 $  141,579,814 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See accompanying notes to the financial statements. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Statement of changes in pension obligations 
Year Ended December 31   2020  2019 
 
Pension obligations, beginning of year $    132,840,559 $  124,371,400 
 
Change in pension obligations 
  
 Interest accrued on benefits         7,738,600   7,248,500 
 Benefits accrued         6,413,400   6,407,700 
 Benefits paid (note 8)       (5,229,710)   (5,187,041) 
            8,922,290   8,469,159 
 
Pension obligations, end of year $    141,762,849 $  132,840,559 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

See accompanying notes to the financial statements. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
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, 2011 as amended and consolidated, in 
addition to Amendment #9 and Amendment #10, both effective January 1, 2016, Amendment 
#11, effective retroactively to June 1, 2015, and Amendment #12, effective retroactively to 
January 1, 2019. 
 
(a) 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 Halifax Regional Water Commission Employees’ 
Pension Plan. 
 
 (b) Funding policy  
 
Employees’ required contributions in 2020 were 10.34% (2019 – 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). 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
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 highest seven consecutive years of 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 dies 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 dies 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 dies 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 dies during this same time period, January 1, 1988 and May 
31, 1998, would be entitled to the commuted value of the normal retirement benefits.  
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
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 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. 
 
(g) Voluntary contributions 
 
Members of the Plan may make additional voluntary contributions up to the deductible limit 
provided under the Income Tax Act.  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. 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
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 I 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 II 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. 
 
(a) 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 I of the CPA Canada 
Handbook.  Fair values of investment assets are determined as follows: 
 

• 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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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
2.  Statement of compliance with Canadian accounting standards 
  for pension plans and summary of significant accounting policies (continued) 
 
(a) 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) Net investment 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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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
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. 
 
(g) 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 $141,762,849 (2019 - $132,840,559) 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, 2020 
 
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 6.39% 
(December 31, 2019 – 6.32%) 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. 
 
  Market 
Investment             Asset Class   value 
 
Wellington Management Global Total Return Fund Foreign Bonds1  $   7,065,663  
Putnam Canadian Fixed Income Global Alpha Fund Canadian Bonds1        4,972,698 
Wellington Emerging Markets Local Equity Fund Emerging Market Equities1     4,142,521  
UBS (UK) Real Estate Funds Selection Global Ex       Limited Partnership                   3,667,980 
  Canada, L.P.     
Minto Multi-Residential Income Partners I, L.P. Limited Partnership                   3,544,797    
Blackrock Active Canadian Equity Fund Canadian Equities      3,344,200   
Trinetra Emerging Markets Growth Fund  Emerging Market Equities1     3,232,962  
 
  1 – Denotes Pooled Fund  $  29,970,821  
 
 
4. Net assets available for benefits 2020 2019 
 
Allocation of net assets available for benefits 
 
To pension plan $    154,221,503  $  140,959,340 
To extra voluntary contribution benefits            469,448    373,648 
To individual locked in amounts            265,206    246,826 
 
     $    154,956,157  $  141,579,814 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
5. Pension obligations 
 
An actuarial valuation of the Halifax Regional Water Commission Employees’ Pension Plan 
was performed as at January 1, 2019. 
 
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 5.80% 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. 
 
As a result of the January 1, 2019 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, 2022. 
 
 
6. Net investment income   2020   2019 
 
Income from investment funds $      3,763,614 $  3,644,079 
Investment manager fees        (194,968)   (202,573) 
 
  $      3,568,646 $  3,441,506 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
7. Contributions   2020   2019 
 
Participants’ contributions 
 Required $     3,230,131  $  3,393,051 
 Voluntary           79,982    70,277 
 
   $     3,310,113 $  3,463,328 
 
Sponsor’s contributions 
 Required $  3,230,131 $     2,972,138  
 
 
8. Benefit payments   2020   2019 
 
Retirement benefit payments $     4,552,474 $  4,226,855 
Termination benefit payments         677,236    960,186 
 
  $    5,229,710 $  5,187,041 
 
During 2020, there were 17 termination benefit payments (2019 – 14).  Termination benefits are 
paid out as described in note 1(f). 
 
 
9. Administrative expenses   2020   2019 
 
Actuarial and consulting fees $  42,143 $  118,659 
Audit and accounting fees   8,648   8,530 
Bank custodian fees   30,479   28,636 
Insurance   9,636   8,760 
Miscellaneous   16,724   20,610 
Professional fees   23,151   23,261 
Registration fees   2,645   2,500 
 
  $  133,426 $  210,956 
 
 
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, 2020 
 
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: 
 
(a) 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 of 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 $154,762,753 
at December 31, 2020 (2019 - $141,509,795). A one percent change (1%) in market risk 
(holding all variables constant) will impact the fair value of these instruments by 
approximately $1,548,000 (2019 - $1,415,000). 
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
11. Financial instruments (continued) 
 
(b) Credit risk 
 
Credit risk on financial instruments is the risk of financial loss occurring as a result 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 participating employers.  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, 2020 
 
  Less than   After 
 Total 1 year 1 - 3 years 4 - 5 years 5 years 
 
Payables and 
 accruals $ 30,508 $ 30,508 $  $  $  
 
 
Payments due year ending December 31, 2019 
 
  Less than   After 
 Total 1 year 1 - 3 years 4 - 5 years 5 years 
 
Payables and 
 accruals $ 27,101 $ 27,101 $  $  $  
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Halifax Regional Water Commission 
Employees’ Pension Plan 
Notes to the financial statements 
December 31, 2020 
 
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, 2020 
 
 Level 1 Level 2 Level 3 Total 
 
Assets 
 Pooled fund $  $ 154,762,753    $  $ 154,762,753 
 
 
Financial assets at fair value as at December 31, 2019 
 
 Level 1 Level 2 Level 3 Total 
 
Assets 
 Pooled fund $  $ 141,509,795 $  $ 141,509,795 
 
 
There were no transfers between the three levels between December 31, 2019 and 
December 31, 2020. 
 
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, 2020 
 
12. Capital management 
 
The Plan defines its capital as the deficiency 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.  
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ß àá ì ã í éè é æ í á æ é ë êá í è å á ô â äá æ æ ì ê å â é ê é å ê å ê è àá ç é ê ì ê ñ é ì î æè ìè á òá êè æ� öáå ÿè ì é ê ì ê ã ê íá ä æè ì ê í é ê ë å ç é êè á ä ê ì î ñ å êè ä å î å� á ä ç é ê ì ê ñ é ì î äá â å äè é ê ë è å è àá á ôè á êèêá ñá æ æ ì äð è å â î ì ê è àá ì ã í éè ì ê í è å íá è á ä ò é êá è àá ê ìè ã äá � è é ò é ê ë ì ê í á ôè á êè å ç å ã äï å ä @� � ñ ñ å ä í é ê ë îð � ïá í å ê åè á ô â äá æ æ ì ê å â é ê é å ê å ê è àá á ç çá ñè é� á êá æ æ å ç é êè á ä ê ì îñ å êè ä å î �	 ç ïá ÿá ñ å òá ì ï ì äá å ç ì íá ç é ñ éá ê ñð é êð å ã ä é êè á ä ê ì î ñ å êè ä å î å� á ä ç é ê ì ê ñ é ì îäá â å äè é ê ë� è àá ì ã í éè é ê ë æè ì ê í ì ä í æ äá ? ã é äá ã æ è å ñ å ò ò ã ê é ñ ìè á è å è àá <á ò ÿá ä æ å çè àá � ã í éè ì ê í � é ê ì ê ñá ÷ å ò ò éè è á á è à å æá í á ç é ñ éá ê ñ éá æ ïá ñ å ê æ é í á ä æ é ë ê é ç é ñ ì êè �ó å ïá � á ä� ì ç é ê ì ê ñ é ì î æè ìè á òá êè ì ã í éè é æ ê åè í á æ é ë êá í è å â ä å� é í á ì æ æ ã ä ì ê ñá å êé êè á ä ê ì î ñ å êè ä å î �öá í é í ê åè é íá êè é çð ì êð í á ç é ñ éá ê ñ éá æ é ê é êè á ä ê ì î ñ å êè ä å î è à ìè ïá ì äá äá ? ã é äá í è åñ å ò ò ã ê é ñ ìè á �

ß àá äá à ì� á ê åè ÿá á ê ì êð ñ à ì ê ëá æ é ê ì ñ ñ å ã êè é ê ë æè ì ê í ì ä í æ è à ìè ï å ã î í à ì� á ìæ é ë ê é ç é ñ ì êè é ò â ì ñè å ê è àá ú î ì ê é ê è àá ñ ã ä äá êè ð á ì ä� á ô ñá âè è à å æá â äá æá êè á í è å è àá÷ å ò ò éè è á á ì æ â ì äè å ç è àá ñ å ò ò ã ê é ñ ìè é å ê æ å ê ì ã í éè â î ì ê ê é ê ë å ê �á ÿ ä ã ì äð � ��� � � � �ß àá äá à ì� á ê åè ÿá á ê ì êð ñ à ì ê ëá æ é ê ì ã í éè é ê ë æè ì ê í ì ä í æ è à ìè ï å ã î í à ì� á ìæ é ë ê é ç é ñ ì êè é ò â ì ñè å ê è àá ú î ì ê é ê è àá ñ ã ä äá êè ð á ì ä�
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ß å è àá > å ì ä í å ç ß ä ã æè á á æ å ç è àáó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å êø ò â î åð á á æ i úá ê æ é å ê ú î ì êjk lm ln möá à ì� á ì ã í éè á í è àá ç é ê ì ê ñ é ì î æè ìè á òá êè æ å ç ó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å êø ò â î åð á á æ ù úá ê æ é å ê ú î ì ê� ï à é ñ à ñ å ò â ä é æá è àá æè ìè á òá êè å ç ç é ê ì ê ñ é ì î â å æ éè é å ê ì æ ìèþá ñá ò ÿá ä � �� � � � �� ì ê í è àá æè ìè á òá êè æ å ç ñ à ì ê ëá æ é ê êá è ì æ æá è æ ì� ì é î ì ÿ îá ç å äÿá êá ç éè æ ì ê í ñ à ì ê ëá æ é ê âá ê æ é å ê å ÿ î é ë ìè é å ê æ ç å ä è àá ð á ì ä è àá ê á ê íá í� ì ê í ê åè á æ è åè àá ç é ê ì ê ñ é ì î æè ìè á òá êè æ� é ê ñ î ã í é ê ë ì æ ã ò ò ì äð å ç æ é ë ê é ç é ñ ì êè ì ñ ñ å ã êè é ê ë â å î é ñ éá æ�	 ê å ã ä å â é ê é å ê� è àá ì ñ ñ å ò â ì êð é ê ë ç é ê ì ê ñ é ì î æè ìè á òá êè æ â äá æá êè ç ì é ä îð é ê ì î î ò ìè á ä é ì îäá æ âá ñè æ� è àá ç é ê ì ê ñ é ì î â å æ éè é å ê å ç ó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ùúá ê æ é å ê ú î ì ê ì æ ìè þá ñá ò ÿá ä � �� � � � �� ì ê í éè æ ñ à ì ê ëá æ é ê êá è ì æ æá è æ ì� ì é î ì ÿ î á ç å äÿá êá ç éè æ ì ê í éè æ ñ à ì ê ëá æ é ê âá ê æ é å ê å ÿ î é ë ìè é å ê æ ç å äè àá ð á ì äè àá ê á ê íá í é ê ì ñ ñ å ä í ì ê ñáï éè à ÷ ì ê ì í é ì ê ì ñ ñ å ã êè é ê ë æè ì ê í ì ä í æ ç å ä âá ê æ é å ê â î ì ê æ�op q l q rn s n k lm ln möá ñ å ê í ã ñè á í å ã ä ì ã í éè é ê ì ñ ñ å ä í ì ê ñá ï éè à ÷ ì ê ì í é ì ê ëá êá ä ì î îð ì ñ ñá âè á í ì ã í éè é ê ëæè ì ê í ì ä í æ� e ã ä äá æ â å ê æ é ÿ é î éè éá æ ã ê í á ä è à å æá æè ì ê í ì ä í æ ì äá ç ã äè àá ä í á æ ñ ä é ÿá í é ê è àá� ã í éè å ä i æ õá æ â å ê æ é ÿ é î éè éá æ ç å ä è àá � ã í éè å ç è àá � é ê ì ê ñ é ì î tè ìè á òá êè æ æá ñè é å ê å ç å ã ääá â å äè � öá ì äá é ê í á âá ê í á êè å ç ó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ùúá ê æ é å ê ú î ì ê é ê ì ñ ñ å ä í ì ê ñá ï éè à è àá á è à é ñ ì î äá ? ã é äá òá êè æ è à ìè ì äá äá î á � ì êè è å å ã äì ã í éè å ç è àá ç é ê ì ê ñ é ì î æè ìè á òá êè æ é ê ÷ ì ê ì í ì� ì ê í ïá à ì� á ç ã î ç é î î á í å ã ä åè àá ä á è à é ñ ì îäá æ â å ê æ é ÿ é î éè éá æ é ê ì ñ ñ å ä í ì ê ñá ï éè à è àá æá äá ? ã é äá òá êè æ� öá ÿá î éá � á è à ìè è àá ì ã í éèá � é í á ê ñá ïá à ì� á å ÿè ì é êá í é æ æ ã ç ç é ñ éá êè ì ê í ì â â ä å â ä é ìè á è å â ä å� é í á ì ÿ ì æ é æ ç å ä å ã äå â é ê é å ê �

uv q k n m q l w l x l y l v q n r z p m p { v z v m y p m | y }n q v ~ }p s { v | � l y } {n �v sm p m ~ v rn s y } vr lm p m ~ lp x q yp yv z v m y q< ì ê ì ëá òá êè é æ äá æ â å ê æ é ÿ îá ç å ä è àá â äá â ì ä ìè é å ê ì ê í ç ì é ä â äá æá êè ìè é å ê å ç è àá æáç é ê ì ê ñ é ì î æè ìè á òá êè æ é ê ì ñ ñ å ä í ì ê ñá ï éè à ÷ ì ê ì í é ì ê ì ñ ñ å ã êè é ê ë æè ì ê í ì ä í æ ç å ä âá ê æ é å êâ î ì ê æ� ì ê í ç å ä æ ã ñ à é êè á ä ê ì î ñ å êè ä å î ì æ ò ì ê ì ëá òá êè í á è á ä ò é êá æ é æ êá ñá æ æ ì äð è åá ê ì ÿ îá è àá â äá â ì ä ìè é å ê å ç ç é ê ì ê ñ é ì î æè ìè á òá êè æ è à ìè ì äá ç äá á ç ä å ò ò ìè á ä é ì îò é æ æè ìè á òá êè � ï àá è àá ä í ã á è å ç ä ì ã í å ä á ä ä å ä�	 ê â äá â ì ä é ê ë è àá ç é ê ì ê ñ é ì î æè ìè á òá êè æ� ò ì ê ì ëá òá êè é æ äá æ â å ê æ é ÿ îá ç å ä ì æ æá æ æ é ê ëó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ù úá ê æ é å ê ú î ì ê ù æ ì ÿ é î éè ð è å ñ å êè é ê ã áì æ ì ë å é ê ë ñ å ê ñá ä ê� í é æ ñ î å æ é ê ë� ì æ ì â â î é ñ ì ÿ î á � ò ìè è á ä æ äá î ìè á í è å ë å é ê ë ñ å ê ñá ä ê ì ê íã æ é ê ë è àá ë å é ê ë ñ å ê ñá ä ê ÿ ì æ é æ å ç ì ñ ñ å ã êè é ê ë ã ê î á æ æ ò ì ê ì ëá òá êè á éè àá ä é êè á ê í æ è åî é ? ã é í ìè á ó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ù úá ê æ é å ê ú î ì ê å ä è å ñá ì æáå âá ä ìè é å ê æ� å ä à ì æ ê å äá ì î é æè é ñ ì îè á ä ê ìè é� á ÿ ãè è å í å æ å�ß à å æá ñ à ì ä ëá í ï éè à ë å� á ä ê ì ê ñá ì äá äá æ â å ê æ é ÿ î á ç å ä å� á ä æá á é ê ë ó ì î é ç ì ô õá ë é å ê ì îö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ù úá ê æ é å ê ú î ì ê ù æ ç é ê ì ê ñ é ì î äá â å äè é ê ë â ä å ñá æ æ��� | l yn s � q sv q k n m q l w l x l y l v q rn s y } v p � | l y n r y } v r lm p m ~ l p x q yp yv z v m y qe ã ä å ÿ dá ñè é� á æ ì äá è å å ÿè ì é ê äá ì æ å ê ì ÿ î á ì æ æ ã ä ì ê ñá ì ÿ å ãè ï àá è àá ä è àá ç é ê ì ê ñ é ì îæè ìè á òá êè æ ì æ ì ï à å î á ì äá ç äá á ç ä å ò ò ìè á ä é ì î ò é æ æè ìè á òá êè � ï àá è àá ä í ã á è å ç ä ì ã í å äá ä ä å ä� ì ê í è å é æ æ ãá ì ê ì ã í éè å ä ù æ äá â å äè è à ìè é ê ñ î ã í á æ å ã ä å â é ê é å ê � õá ì æ å ê ì ÿ î áì æ æ ã ä ì ê ñá é æ ì à é ë à î á � á î å ç ì æ æ ã ä ì ê ñá � ÿ ãè é æ ê åè ì ë ã ì ä ì êè á á è à ìè ì ê ì ã í éè ñ å ê í ã ñè á íé ê ì ñ ñ å ä í ì ê ñá ï éè à ÷ ì ê ì í é ì ê ëá êá ä ì î îð ì ñ ñá âè á í ì ã í éè é ê ë æè ì ê í ì ä í æ ï é î î ì î ï ìð æí á è á ñè ì ò ìè á ä é ì î ò é æ æè ìè á òá êè ï àá ê éè á ô é æè æ� < é æ æè ìè á òá êè æ ñ ì ê ì ä é æá ç ä å ò ç ä ì ã í å äá ä ä å ä ì ê í ì äá ñ å ê æ é í á äá í ò ìè á ä é ì î é ç� é ê í é� é í ã ì î îð å ä é ê è àá ì ë ë äá ë ìè á � è àá ð ñ å ã î íäá ì æ å ê ì ÿ îð ÿá á ô âá ñè á í è å é ê ç î ã á ê ñá è àá á ñ å ê å ò é ñ í á ñ é æ é å ê æ å ç ã æá ä æ è ì @á ê å ê è àáÿ ì æ é æ å ç è àá æá ç é ê ì ê ñ é ì î æè ìè á òá êè æ�� æ â ì äè å ç ì ê ì ã í éè é ê ì ñ ñ å ä í ì ê ñá ï éè à ÷ ì ê ì í é ì ê ëá êá ä ì î îð ì ñ ñá âè á í ì ã í éè é ê ëæè ì ê í ì ä í æ� ïá á ôá ä ñ é æá â ä å çá æ æ é å ê ì î d ã í ë òá êè ì ê í ò ì é êè ì é ê â ä å çá æ æ é å ê ì î æ @á âè é ñ é æ òè à ä å ã ë à å ãè è àá ì ã í éè � öá ì î æ å 
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	 í á êè é çð ì ê í ì æ æá æ æ è àá ä é æ @ æ å ç ò ìè á ä é ì î ò é æ æè ìè á òá êè å ç è àá ç é ê ì ê ñ é ì îæè ìè á òá êè æ� ï àá è àá ä í ã á è å ç ä ì ã í å ä á ä ä å ä� í á æ é ë ê ì ê í âá ä ç å ä ò ì ã í éè â ä å ñá í ã äá æäá æ â å ê æ é� á è å è à å æá ä é æ @ æ� ì ê í å ÿè ì é ê ì ã í éè á � é íá ê ñá è à ìè é æ æ ã ç ç é ñ éá êè ì ê íì â â ä å â ä é ìè á è å â ä å� é í á ì ÿ ì æ é æ ç å ä å ã ä å â é ê é å ê � ß àá ä é æ @ å ç ê åè íá è á ñè é ê ë ì ò ìè á ä é ì îò é æ æè ìè á òá êè äá æ ã îè é ê ë ç ä å ò ç ä ì ã í é æ à é ë àá ä è à ì ê ç å ä å êá äá æ ã îè é ê ë ç ä å ò á ä ä å ä� ì æç ä ì ã í ò ìð é ê� å î � á ñ å î î ã æ é å ê� ç å ä ëá äð � é êè á êè é å ê ì î å ò é æ æ é å ê æ� ò é æ äá â äá æá êè ìè é å ê æ�å ä è àá å� á ä ä é í á å ç é êè á ä ê ì î ñ å êè ä å î �e ÿè ì é ê ì ê ã ê í á ä æè ì ê í é ê ë å ç é êè á ä ê ì î ñ å êè ä å î äá îá � ì êè è å è àá ì ã í éè é ê å ä í á ä è åí á æ é ë ê ì ã í éè â ä å ñá í ã äá æ è à ìè ì äá ì â â ä å â ä é ìè á é ê è àá ñ é ä ñ ã ò æè ì ê ñá æ� ÿ ãè ê åè ç å äè àá â ã ä â å æá å ç á ô â äá æ æ é ê ë ì ê å â é ê é å ê å ê è àá á ç çá ñè é� á êá æ æ å ç ó ì î é ç ì ô õá ë é å ê ì îö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ù úá ê æ é å ê ú î ì ê ù æ é êè á ä ê ì î ñ å êè ä å î �ø� ì î ã ìè á è àá ì â â ä å â ä é ìè á êá æ æ å ç ì ñ ñ å ã êè é ê ë â å î é ñ éá æ ã æá í ì ê í è àáäá ì æ å ê ì ÿ î á êá æ æ å ç ì ñ ñ å ã êè é ê ë á æè é ò ìè á æ ì ê í äá î ìè á í í é æ ñ î å æ ã äá æ ò ì íá ÿðò ì ê ì ëá òá êè �÷ å ê ñ î ã í á å ê è àá ì â â ä å â ä é ìè á êá æ æ å ç ò ì ê ì ëá òá êè i æ ã æá å ç è àá ë å é ê ë ñ å ê ñá ä êÿ ì æ é æ å ç ì ñ ñ å ã êè é ê ë ì ê í� ÿ ì æá í å ê è àá ì ã í éè á � é í á ê ñá å ÿè ì é êá í� ï àá è àá ä ìò ìè á ä é ì î ã ê ñá äè ì é êè ð á ô é æè æ äá î ìè á í è å á � á êè æ å ä ñ å ê í éè é å ê æ è à ìè ò ìð ñ ì æèæ é ë ê é ç é ñ ì êè í å ã ÿè å ê ó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ù úá ê æ é å êú î ì ê i æ ì ÿ é î éè ð è å ñ å êè é ê ã á ì æ ì ë å é ê ë ñ å ê ñá ä ê � 	 ç ïá ñ å ê ñ î ã í á è à ìè ì ò ìè á ä é ì îã ê ñá äè ì é êè ð á ô é æè æ� ïá ì äá äá ? ã é äá í è å í ä ì ï ìè è á êè é å ê é ê å ã ä ì ã í éè å ä i æ äá â å äè è å è àáäá î ìè á í í é æ ñ î å æ ã äá æ é ê è àá ç é ê ì ê ñ é ì î æè ìè á òá êè æ å ä� é ç æ ã ñ à í é æ ñ î å æ ã äá æ ì äáé ê ì í á ? ã ìè á � è å ò å í é çð å ã ä å â é ê é å ê � e ã ä ñ å ê ñ î ã æ é å ê æ ì äá ÿ ì æá í å ê è àá ì ã í éèá � é í á ê ñá å ÿè ì é êá í ã â è å è àá í ìè á å ç å ã ä ì ã í éè å ä i æ äá â å äè � ó å ïá � á ä� ç ãè ã äá á � á êè æå ä ñ å ê í éè é å ê æ ò ìð ñ ì ã æá ó ì î é ç ì ô õá ë é å ê ì î ö ìè á ä ÷ å ò ò é æ æ é å ê ø ò â î åð á á æ ùúá ê æ é å ê ú î ì ê è å ñá ì æá è å ñ å êè é ê ã á ì æ ì ë å é ê ë ñ å ê ñá ä ê �ø� ì î ã ìè á è àá å� á ä ì î î â äá æá êè ìè é å ê� æè ä ã ñè ã äá ì ê í ñ å êè á êè å ç è àá ç é ê ì ê ñ é ì îæè ìè á òá êè æ� é ê ñ î ã í é ê ë è àá í é æ ñ î å æ ã äá æ� ì ê í ï àá è àá ä è àá ç é ê ì ê ñ é ì î æè ìè á òá êè æäá â äá æá êè è àá ã ê íá ä îð é ê ë è ä ì ê æ ì ñè é å ê æ ì ê í á � á êè æ é ê ì ò ì ê êá ä è à ìè ì ñ à éá � á æ ç ì é äâ äá æá êè ìè é å ê �öá ñ å ò ò ã ê é ñ ìè á ï éè à è à å æá ñ à ì ä ëá í ï éè à ë å� á ä ê ì ê ñá äá ë ì ä í é ê ë� ì ò å ê ë åè àá äò ìè è á ä æ� è àá â î ì ê êá í æ ñ å âá ì ê í è é ò é ê ë å ç è àá ì ã í éè ì ê í æ é ë ê é ç é ñ ì êè ì ã í éè ç é ê í é ê ë æ�é ê ñ î ã í é ê ë ì êð æ é ë ê é ç é ñ ì êè í á ç é ñ éá ê ñ éá æ é ê é êè á ä ê ì î ñ å êè ä å î è à ìè ïá é í á êè é çð í ã ä é ê ë å ã äì ã í éè �ó ì î é ç ì ô� ÷ ì ê ì í ì ÷ à ì äè á äá í ú ä å çá æ æ é å ê ì î � ñ ñ å ã êè ì êè æ; ã êá � =� � � � �
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÷ è Ü � � Ü å � â è èä è²̄¶ Ö ® Å ¾ Ê ® ̧ ¼ ̧ ½ Ï ® Ø Ù ®̧ Í Íµ ¾¬ Ø µ̧ Ú ¬ Ú × ® » Ä ® Ø Íµ ¾¬ Ø ¾ Í Í ® » Ä È  Ù Ä Å ® × Ï ¾ È  Ȩ̂ Ï Ê È  Ù ¹ ¾  ¾ Ù ® ¹ ®  Ä� ® ¹ × Ï ¿̧ ® ®Ú ½ Å ¸ Å ¾ Ê ® Ú È Ù  È Í È » ¾  Ä µ̧ Ï ®Ú È  È  Ä ®µ  ¾ Ï»̧  Äµ̧ Ï �̧ µ̧ Ä Å ®µ Ú ± ½ Å ®µ ® Ä Å ® Íµ ¾¬ Ø »̧ ¬ Ï Ø Å ¾ Ê ® ¾ ̧ ü Äµ È Ê È ¾ Ï ® Í Í ® » Ä ̧ Ä Å ®Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶Ñ̄¶ Ö ® Å ¾ Ê ® ̧ ¼ ̧ ½ Ï ® Ø Ù ®̧ Í ¾  ¿ ¾ Ï Ï ® Ù ¾ Ä È ̧Ú̧ Í Íµ ¾¬ Ø µ̧ Ú ¬ Ú × ® » Ä ® Ø Íµ ¾¬ Ø¾ Í Í ® » Ä È  Ù Ä Å ® × Ï ¾  �Ú Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ »̧ ¹ ¹¬  È » ¾ Ä ® Ø ñ ¿ ® ¹ × Ï ¿̧ ® ®Ú ±Í µ̧ ¹ ®µ ® ¹ × Ï ¿̧ ® ®Ú ± ¾  ¾ Ï ¿Ú ÄÚ ± µ ® Ù¬ Ï ¾ Ä µ̧ Ú̧ µ̧ Ä Å ®µ Ú ¶ú̄¶ Ö ® ¾ » ¼ ̧ ½ Ï ® Ø Ù ®̧ ¬ µ µ ®Ú ×̧ Ú È ñ È Ï È Ä ¿ Í µ̧ Ä Å ® Ø ®Ú È Ù  ± È ¹ × Ï ® ¹ ®  Ä ¾ Ä È ̧ ¾  Ø¹ ¾ È  Ä ®  ¾  » ®̧ Í È  Ä ®µ  ¾ Ï »̧  Äµ̧ Ï Ä ×̧µ ® Ê ®  Ä ¾  Ø Ø ® Ä ® » Ä Íµ ¾¬ Ø¶áâ øä ã å Þ ç Þä å� ê â Üë � èâ ê â å ç Ü å � � Þë ø Ýä ë � èâÌ̄¶ Ö ® ñ ® Ï È ® Ê ® Ä Å ¾ Ä Ä Å ® Ú È Ù  È Í È » ¾  Ä ¾Ú Ú ¬ ¹ × Ä È ̧Ú ¬ Ú ® Ø ñ ¿ ¬ Ú È  ¹ ¾ ¼ È  Ù¾ » »̧ ¬  Ä È  Ù ®Ú Ä È ¹ ¾ Ä ®Ú ± È  » Ï¬ Ø È  Ù Ä Å Ú̧ ® ¬ Ú ® Ø È  ¾µ µ È Ê È  Ù ¾ Ä Ä Å ® Í ¾ È µ Ê ¾ Ï¬ ®Ú¸ Í Í È  ¾  » È ¾ Ï È Ú Äµ ¬ ¹ ®  ÄÚ ¾Ú ¹ ® ¾Ú ¬ µ ® Ø ¾  Ø Ø ÈÚ » Ï Ú̧ ® Ø È  Ä Å ® Í È  ¾  » È ¾ ÏÚ Ä ¾ Ä ® ¹ ®  ÄÚ ¾µ ® µ ® ¾Ú̧  ¾ ñ Ï ® ¾  Ø ¾ × ×µ̧ ×µ È ¾ Ä ® È  Ä Å ® » È µ »¬ ¹Ú Ä ¾  » ®Ú ¶Ë̄¶ ö µ̧ ̧ ü µ ® ¾ Ø È Ï ¿ ¹ ¾µ ¼ ® Ä ¾ ñ Ï ® Ú ® »¬ µ È Ä È ®Ú ± ½ ® ¾µ ® È  ¾ Ù µ ® ® ¹ ®  Ä ½ È Ä Å Ä Å ®¹ ® Ä Å ¸ Ø Ú ¬ Ú ® Ø Ä ®̧Ú Ä È ¹ ¾ Ä ® Í ¾ È µ Ê ¾ Ï¬ ®̧ µ Ä Å ® ¾ × ×µ̧ ¾ » Å ¬ Ú ® Ø ñ ¿ Ä Å ®¾ × ×µ ¾ ÈÚ ®µ¶°̄¶ Ö ® Å ¾ Ê ® ̧ × Ï ¾ Ú̧ µ È  Ä ®  Ä È ̧Ú Ä Å ¾ Ä ¹ ¾ ¿ ¹ ¾ Ä ®µ È ¾ Ï Ï ¿ ¾ Í Í ® » Ä Ä Å ® » ¾µ µ ¿ È  ÙÊ ¾ Ï¬ ®̧ µ » Ï ¾Ú Ú È Í È » ¾ Ä È ̧̧ Í ¾Ú Ú ® ÄÚ ¾  Ø Ï È ¾ ñ È Ï È Ä È ®Ú ± ñ ¸ Ä Å Í È  ¾  » È ¾ Ï ¾  Ø ̧ üÍ È  ¾  » È ¾ Ï ± µ ® Í Ï ® » Ä ® Ø È  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶þ̄¶ Â Ï Ï µ ® Ï ¾ Ä ® Ø × ¾µ Ä ¿ Äµ ¾ Ú ¾ » Ä È ̧Ú Å ¾ Ê ® ñ ® ®  ¾ × ×µ̧ ×µ È ¾ Ä ® Ï ¿ ¹ ® ¾Ú ¬ µ ® Ø ¾  ØØ ÈÚ » Ï Ú̧ ® Ø È  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶Ó̄¶ · Å ®  ¾ Ä¬ µ ®̧ Í ¾ Ï Ï ¹ ¾ Ä ®µ È ¾ Ï ¹ ® ¾Ú ¬ µ ® ¹ ®  Ä ¬  » ®µ Ä ¾ È  Ä È ®Ú Å ¾Ú ñ ® ® ¾ × ×µ̧ ×µ È ¾ Ä ® Ï ¿ Ø ÈÚ » Ï Ú̧ ® Ø È  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ± È  » Ï¬ Ø È  Ù ¾ Ï Ï®Ú Ä È ¹ ¾ Ä ®Ú ½ Å ®µ ® È Ä ÈÚ µ ® ¾Ú̧  ¾ ñ Ï ¿ ×̧ Ú Ú È ñ Ï ® Ä Å ¾ Ä Ä Å ® ®Ú Ä È ¹ ¾ Ä ® ½ È Ï Ï » Å ¾  Ù ®È  Ä Å ®  ® ¾µ Ä ®µ ¹ ¾  Ø Ä Å ® ® Í Í ® » Ä ¸ Í Ä Å ® » Å ¾  Ù ® »̧ ¬ Ï Ø ñ ® ¹ ¾ Ä ®µ È ¾ Ï Ä¸ Ä Å ®Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶² ³¶ Â Ï Ï ¬̧ ÄÚ Ä ¾  Ø È  Ù ¾  Ø ×̧ Ú Ú È ñ Ï ® » Ï ¾ È ¹Ú ± ½ Å ® Ä Å ®µ̧ µ ̧ Ä Ä Å ® ¿ Å ¾ Ê ® ñ ® ® Ø ÈÚ »¬ Ú Ú ® Ø ½ È Ä Å Ï ® Ù ¾ Ï »̧ ¬ Ú ® Ï ± Å ¾ Ê ® ñ ® ®  Ø ÈÚ » Ï Ú̧ ® Ø Ä ¿̧̧ ¬ ¾  Ø¾ × ×µ̧ ×µ È ¾ Ä ® Ï ¿ µ ® Í Ï ® » Ä ® Ø È  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶²̄ ¶ Â Ï Ï Ï È ¾ ñ È Ï È Ä È ®Ú ¾  Ø »̧  Ä È  Ù ®  » È ®Ú ± È  » Ï¬ Ø È  Ù Ä Å Ú̧ ® ¾Ú Ú̧ » È ¾ Ä ® Ø ½ È Ä ÅÙ¬ ¾µ ¾  Ä ® ®Ú ± ½ Å ® Ä Å ®µ ½ µ È Ä Ä ® ̧ µ̧ µ ¾ Ï ± Å ¾ Ê ® ñ ® ®  Ø ÈÚ » Ï Ú̧ ® Ø Ä ¿̧̧ ¬ ¾  Ø ¾µ ®¾ × ×µ̧ ×µ È ¾ Ä ® Ï ¿ µ ® Í Ï ® » Ä ® Ø È  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶
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² ²¶ · Å ® × Ï ¾  Å ¾Ú Ú ¾ Ä ÈÚ Í ¾ » Ä µ̧ ¿ Ä È Ä Ï ® Ä¸ ò µ̧ Ï ® ¾Ú ® È  Ä ®µ ®Ú Ä È  õ ¾ Ï Ï ¾Ú Ú ® ÄÚ ± ¾  ØÄ Å ®µ ® ¾µ ® ̧ Ï È ® Ú̧ µ ®  »¬ ¹ ñµ ¾  » ®Ú̧  Ä Å ® × Ï ¾  �Ú ¾Ú Ú ® ÄÚ ̧ µ Å ¾Ú ¾  ¿ñ ® ®  × Ï ® Ø Ù ® Ø ¾Ú »̧ Ï Ï ¾ Ä ®µ ¾ Ï¶² Ñ¶ Ö ® Å ¾ Ê ® Ø ÈÚ » Ï Ú̧ ® Ø Ä ¿̧̧ ¬ ± ¾  Ø Ä Å ® × Ï ¾  Å ¾Ú »̧ ¹ × Ï È ® Ø ½ È Ä Å ± ¾ Ï Ï ¾Ú × ® » ÄÚ¸ Í »̧  Äµ ¾ » Ä¬ ¾ Ï ¾ Ù µ ® ® ¹ ®  ÄÚ Ä Å ¾ Ä »̧ ¬ Ï Ø Å ¾ Ê ® ¾ ¹ ¾ Ä ®µ È ¾ Ï ® Í Í ® » Ä ̧ Ä Å ®Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ È  Ä Å ® ® Ê ®  Ä ¸ Í ̧ ü »̧ ¹ × Ï È ¾  » ®± È  » Ï¬ Ø È  Ù ¾ Ï Ï»̧ Ê ®  ¾  ÄÚ ± »̧  Ø È Ä È ̧Ú̧ µ̧ Ä Å ®µ µ ® ý¬ È µ ® ¹ ®  ÄÚ̧ Í ¾ Ï Ï ¬̧ ÄÚ Ä ¾  Ø È  Ù Ø ® ñ Ä¶² ú¶ · Å ®µ ® Å ¾ Ê ® ñ ® ®  ̧ ® Ê ®  ÄÚ Ú ¬ ñÚ ® ý¬ ®  Ä Ä¸ Ä Å ® ¿ ® ¾µ ®  Ø Ø ¾ Ä ® ¬ × Ä¸ Ä Å ®Ø ¾ Ä ® Å ®µ ®̧ Í Ä Å ¾ Ä ½̧ ¬ Ï Ø µ ® ý¬ È µ ® µ ® »̧ Ù  È Ä È ̧̧ µ Ø ÈÚ » Ï Ú̧ ¬ µ ® È  Ä Å ® Í È  ¾  » È ¾ ÏÚ Ä ¾ Ä ® ¹ ®  ÄÚ ¶² Ì¶ · Å ® × Ï ¾  Å ¾Ú »̧ ¹ × Ï È ® Ø ½ È Ä Å Ä Å ® µ ¬ Ï ®Ú ¾  Ø µ ® Ù¬ Ï ¾ Ä È ̧Ú̧ Í Ä Å ® É Ȩ̂ ¾ Ç »̧ Ä È ¾û Í Í È » ®̧ Í Ä Å ® Ç¬ × ®µ È  Ä ®  Ø ®  Ä ¸ Í Á ® Ú È ̧Ú ¾  Ø Ä Å ® À ¾  ¾ Ø ¾ � ® Ê ® ¬ ®Â Ù ®  » ¿ Ä ½̧ Å È » Å Ä Å ® × Ï ¾  ÈÚ Ú ¬ ñ � ® » Ä¶² Ë¶ Ö ® ¾µ ® µ ®Ú ×̧ Ú È ñ Ï ® Í µ̧ Ä Å ® ×µ ® × ¾µ ¾ Ä È ̧̧ Í × Ï ¾  ¾ ¹ ®  Ø ¹ ®  ÄÚ ® » ®Ú Ú È Ä ¾ Ä ® Ø ñ ¿ » Å ¾  Ù ®Ú È  Ï ¾ ½ Ú̧ µ µ ® Ù¬ Ï ¾ Ä È ̧Ú ± µ̧ µ ® ý¬ È µ ® Ø ñ ¿ » Å ¾  Ù ®ÚÈ  Ä Å ®̧ × ®µ ¾ Ä È ̧̧ Í Ä Å ® × Ï ¾ ¶ Â Ï Ï ¾ ¹ ®  Ø ¹ ®  ÄÚ µ ® ý¬ È µ ® Ø ñ ¿ Ú ¬ » Å » Å ¾  Ù ®ÚÅ ¾ Ê ® ñ ® ®  ¾ Ø ×̧ Ä ® Ø ñ ¿ Ä Å ® × Ï ¾ ¶² °¶ Â Ï Ï µ ® ý¬ È µ ® Ø Í È Ï È  Ù̧ Í Ä Å ® × Ï ¾  ò Äµ ¬ Ú Ä õ Ø »̧¬ ¹ ®  ÄÚ ½ È Ä Å Ä Å ® ¾ × ×µ̧ ×µ È ¾ Ä ®¾ Ù ®  » È ®Ú Å ¾ Ê ® ñ ® ®  ¹ ¾ Ø ®¶² þ¶ · Å ®µ ® Å ¾ Ê ® ñ ® ®  ̧ ® Ê ®  ÄÚ Ú ¬ ñÚ ® ý¬ ®  Ä Ä¸ Ä Å ® ñ ¾ Ï ¾  » ® Ú Å ® ® Ä Ø ¾ Ä ® ¬ × Ä¸Ä Å ® Ø ¾ Ä ® Å ®µ ®̧ Í Ä Å ¾ Ä ½̧ ¬ Ï Ø µ ® ý¬ È µ ® µ ® »̧ Ù  È Ä È ̧̧ µ Ø ÈÚ » Ï Ú̧ ¬ µ ® È  Ä Å ®Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶ ö¬ µ Ä Å ®µ ± Ä Å ®µ ® Å ¾ Ê ® ñ ® ®  ̧ ® Ê ®  ÄÚ Ú ¬ ñÚ ® ý¬ ®  Ä Ä¸Ä Å ® Ø ¾ Ä ®̧ Í Ä Å ® »̧ ¹ × ¾µ ¾ Ä È Ê ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ Ä Å ¾ Ä ½̧ ¬ Ï Ø µ ® ý¬ È µ ®¾ Ø �¬ Ú Ä ¹ ®  Ä ¸ Í Ä Å Ú̧ ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¾  Ø µ ® Ï ¾ Ä ® Ø ̧ Ä ®Ú ¶² Ó¶ · Å ®µ ® ½ ®µ ® ̧̧ ¹ ÈÚ Ú È ̧Ú Íµ̧ ¹ Ä Å ® × ¾µ Ä È » È × ¾  ÄÚ � Ø ¾ Ä ¾ ×µ̧ Ê È Ø ® Ø Ä¸ Ä Å ®× Ï ¾  �Ú ¾ » Ä¬ ¾µ ¿ Í µ̧ Ä Å ® ×¬ µ ×̧ Ú ®̧ Í Ø ® Ä ®µ ¹ È  È  Ù Ä Å ® ¾ » Ä¬ ¾µ È ¾ Ï ×µ ®Ú ®  Ä Ê ¾ Ï¬ ®¸ Í ¾ » »¬ ¹¬ Ï ¾ Ä ® Ø × Ï ¾  ñ ®  ® Í È ÄÚ ¾  Ø ¸ Ä Å ®µ ¾ » Ä¬ ¾µ È ¾ Ï Ï ¿ Ø ® Ä ®µ ¹ È  ® Ø ¾ ¹̧ ¬  ÄÚÈ  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¶Ñ ³¶ Ö ® ¾ Ù µ ® ® ½ È Ä Å Ä Å ® ¾ » Ä¬ ¾µ È ¾ Ï ¹ ® Ä Å ¸ ØÚ ¾  Ø ¾Ú Ú ¬ ¹ × Ä È ̧Ú ¬ Ú ® Ø ñ ¿ Ä Å ®¾ » Ä¬ ¾µ ¿ Í µ̧ Í¬  Ø È  Ù ×¬ µ ×̧ Ú ®Ú ¾  Ø Í µ̧ Ø ® Ä ®µ ¹ È  È  Ù ¾ » »¬ ¹¬ Ï ¾ Ä ® Ø × Ï ¾ ñ ®  ® Í È ÄÚ ¾  Ø Å ¾ Ê ® ̧ ¼ ̧ ½ Ï ® Ø Ù ®̧ µ ñ ® Ï È ® Í Ä Å ¾ Ä Ú ¬ » Å ¹ ® Ä Å ¸ Ø Ú̧ µ¾Ú Ú ¬ ¹ × Ä È ̧Ú ¾µ ® È  ¾ × ×µ̧ ×µ È ¾ Ä ® È  Ä Å ® » È µ »¬ ¹Ú Ä ¾  » ®Ú ¶ Ö ® Ø È Ø ̧ Ä Ù È Ê ®¾  ¿ È Ú Äµ ¬ » Ä È ̧Ú ± ̧ µ » ¾¬ Ú ® ¾  ¿ È Ú Äµ ¬ » Ä È ̧Ú Ä¸ ñ ® Ù È Ê ® ± Ä¸ Ä Å ® × Ï ¾  �Ú¾ » Ä¬ ¾µ ¿ ½ È Ä Å µ ®Ú × ® » Ä Ä¸ Å ½̧ Ä Å ® Ê ¾ Ï¬ ¾ Ä È ̧ Ú Å ¬̧ Ï Ø ñ ® » ¾ Ï »¬ Ï ¾ Ä ® Ø Íµ̧ ¹ Ä Å ®¬  Ø ®µ Ï ¿ È  Ù Ø ¾ Ä ¾± ¾  Ø ½ ® ¾µ ® ̧ Ä ¾ ½ ¾µ ®̧ Í ¾  ¿ ¹ ¾ Ä Ä ®µ Ú Ä Å ¾ Ä Å ¾ Ê ®È ¹ × ¾ » Ä ® Ø Ä Å ® È  Ø ® × ®  Ø ®  » ®̧ µ̧ ñ � ® » Ä È Ê È Ä ¿̧ Í Ä Å ® × Ï ¾  �Ú ¾ » Ä¬ ¾µ ¿¶
Ñ̄ ¶ · Å ® Ø ® Í È  ® Ø ñ ®  ® Í È Ä ¸ ñ Ï È Ù ¾ Ä È ̧̧ Í Ä Å ® × ® Ú È ̧ × Ï ¾  ÈÚ ¾ × ×µ̧ ×µ È ¾ Ä ® Ï ¿¹ ® ¾Ú ¬ µ ® Ø ¾Ú Ä Å ® ¾ » Ä¬ ¾µ È ¾ Ï ×µ ®Ú ®  Ä Ê ¾ Ï¬ ®̧ Í ¾ » »µ ¬ ® Ø × ® Ú È ̧ ñ ®  ® Í È ÄÚØ ® Ä ®µ ¹ È  ® Ø ñ ¿ ¾ × × Ï ¿ È  Ù ñ ®Ú Ä ®Ú Ä È ¹ ¾ Ä ® ¾Ú Ú ¬ ¹ × Ä È ̧Ú ¾  Ø Ä Å ® ×µ̧ � ® » Ä ® Øñ ®  ® Í È Ä ¹ ® Ä Å ¸ Ø ×µ̧ µ ¾ Ä ® Ø ̧ Ú ®µ Ê È » ®Ú È  ¾ » »̧ µ Ø ¾  » ® ½ È Ä Å Ç ® » Ä È ̧ Ñ ú Ë ²Ò ¹ × Ï ¿̧ ® ® ö¬ Ä¬ µ ® º ®  ® Í È ÄÚ ¶Ñ ²¶ · Å ®µ ® Å ¾ Ê ® ñ ® ®  ̧ » Å ¾  Ù ®Ú È  Õ

(a)

Ä Å ® ¾ » Ä¬ ¾µ È ¾ Ï ¹ ® Ä Å ¸ ØÚ̧ µ ¾Ú Ú ¬ ¹ × Ä È ̧Ú ¬ Ú ® Ø È  » ¾ Ï »¬ Ï ¾ Ä È  Ù ¾ ¹̧ ¬  ÄÚµ ® »̧ µ Ø ® Ø µ̧ Ø ÈÚ » Ï Ú̧ ® Ø È  Ä Å ® Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ �
(b)

× Ï ¾  ×µ̧ Ê ÈÚ È ̧Ú ñ ® Ä½ ® ®  Ä Å ® ¾ » Ä¬ ¾µ È ¾ Ï ® Ð Äµ ¾ ×̧ Ï ¾ Ä È ̧ Ø ¾ Ä ® ¾  Ø Ä Å ®Ø ¾ Ä ®̧ Í Ä Å ÈÚ Ï ® Ä Ä ®µ¶Ñ Ñ¶ Ö ® Å ¾ Ê ® ̧ È  Ä ®  Ä È ̧Ú Ä¸ Ä ®µ ¹ È  ¾ Ä ® Ä Å ® × Ï ¾ ¶	 ç 
 â èÑ ú¶ Ö ® Å ¾ Ê ® »̧ Ú È Ø ®µ ® Ø ½ Å ® Ä Å ®µ̧ µ ̧ Ä ® Ê ®  ÄÚ Å ¾ Ê ®̧ » »¬ µ µ ® Ø µ̧ »̧  Ø È Ä È ̧Ú® Ð ÈÚ Ä ½ Å È » Å ¹ ¾ ¿ » ¾Ú Ä Ú È Ù  È Í È » ¾  Ä Ø ¬̧ ñ Ä ̧ Ä Å ® × Ï ¾  �Ú ¾ ñ È Ï È Ä ¿ Ä »̧̧  Ä È ¬ ® ¾Ú¾ Ù̧ È  Ù »̧  » ®µ  ¾  Ø Å ¾ Ê ® »̧  » Ï¬ Ø ® Ø Ä Å ¾ Ä ̧ Ú ¬ » Å ® Ê ®  ÄÚ̧ µ »̧  Ø È Ä È ̧Ú¾µ ® ® Ê È Ø ®  Ä¶Ñ Ì¶ Ö ® Å ¾ Ê ® »̧ Ú È Ø ®µ ® Ø Ä Å ® È ¹ × Ï È » ¾ Ä È ̧Ú̧ Í Ä Å ® À û� � Ôü Ó̄ × ¾  Ø ® ¹ È » ¾  ØÈ ¹ × ¾ » Ä ̧ Î ¾ Ï È Í ¾ Ð Ö ¾ Ä ®µ ¾  Ø Å ¾ Ê ® ×µ̧ Ê È Ø ® Ø Ú ¬ Í Í È » È ®  Ä Ø ÈÚ » Ï Ú̧ ¬ µ ®Ú È  Ä Å ®Í È  ¾  » È ¾ Ï Ú Ä ¾ Ä ® ¹ ®  ÄÚ ¾ » »̧ µ Ø È  Ù Ï ¿¶ · Å ®µ ® ¾µ ® ̧̧ Ä Å ®µ µ ® Ï ¾ Ä ® Ø Ú È Ù  È Í È » ¾  Ä¹ ¾ Ä Ä ®µ Ú ¾µ ÈÚ È  Ù Ä Å ¾ Ä ½ ® Å ¾ Ê ® ̧ Ä Ø ÈÚ » Ï Ú̧ ® Ø Ä ¿̧̧ ¬ ¶ÿ ¬̧ µ Ú Ê ®µ ¿ Äµ ¬ Ï ¿±é Ü ç 
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