September 23, 2016 l :'l

Halifax Regional Water Commission

Ray Ritcey, Chair
Halifax Water
Halifax, Nova Scotia

The regular meeting of the Halifax Water Board will be held on Thursday, September 29, 2016
at 9:00 a.m. in the Boardroom at 450 Cowie Hill Road, Halifax.

AGENDA

In Camera
1C  Approval of Minutes of In-Camera Meeting held on Thursday, June 30, 2016 (5 minutes)

2C  Business Arising from Minutes
a)

3C  Land Acquisition Matter

Regular Meeting

1. a) Ratification of In-Camera Motions
b) Approval of the Order of Business and Approval of Additions and Deletions (5 minutes)

2. Approval of Minutes of Regular Meeting held on Thursday, June 30, 2016

3. Business Arising From Minutes

a)

4. Operating Results for the Five Months Ended August 31, 2016 (5 minutes)
5. Capital Projects:

5.1  Quinpool Road/Peninsula Transmission Main Rehabilitation ..............cccccooviiiiiviicic i, $676,000
5.2 Northwest Arm Sewer Rehabilitation — Detailed Design..........ccceveiieriieniiieiie e $600,000
$1,276,000

6. 2016 Fall Debenture

7. Federal/Provincial Infrastructure Funding — Clean Water & Wastewater Fund (CWWF) Approvals
8. Renewal of NSERC Industrial Research Chair and Research Agreement with Dalhousie University
9. Mobility Contract E03.2016 — Contract Extension — Provincial RFP

10.  Environmental, Health & Safety Committee — Terms of Reference

11.  Audit & Finance Committee — Terms of Reference

12.  Executive Committee — Terms of Reference

13.  Sponsorship and Donation Policy

14. 2017 Meeting Schedule (Verbal)

15.  Date of Next Meeting

Information Reports

Operations and Financial Monthly Update

Capital Budget Approvals to Date

Bank Balance

Pension Plan Investment Performance 2™ Quarter, 2016
Communications Strategy

-l
-l
-l
-l
-l
-l Water Supply Lake Levels

OO WN -
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Merchant Discount Fees for RDC Credit Card Payments
HRWC Employees’ Pension Plan — 2016 Budget and 2™ Quarter, 2016 Financial Report

Original Signed By:

James G. Spurr
Secretary
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HALIFAX REGIONAL WATER COMMISSION June 30, 2016

HALIFAX REGIONAL WATER COMMISSION
MINUTES

June 30, 2016

PRESENT: Commissioner Ray Ritcey, Chair (via teleconference)
Commissioner Russell Walker, Vice Chair
Commissioner Mike Savage
Commissioner John Traves
Commissioner Darlene Fenton
Commissioner David Hendsbee
Commissioner Don Mason

REGRETS:
Commissioner Barry Dalrymple

STAFF: Carl Yates, General Manager, HRWC
Cathie O'Toole, Director, Corporate Services & Human
Resources, HRWC
James Spurr, Legal Counsel, HRWC
Jamie Hannam, Director, Engineering & IS, HRWC
Lorna Skinner, Administrative Assistant, HRWC
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CALL TO ORDER

The Chair called the regular meeting to order at 9:00 a.m. in the Board Room of the
HRWC, 450 Cowie Hill Road. The Board moved In Camera at 9:00 and the regular
meeting reconvened at 9:35 a.m.

l.a) RATIFICATION OF IN CAMERA MOTIONS

MOVED BY Commissioner Hendsbee, seconded by Commissioner Savage that the
Halifax Regional Water Commission Board ratify the In Camera motions.

MOTION PUT AND PASSED.

1.n) APPROVAL OF THE ORDER OF BUSINESS AND APPROVAL OF ADDITIONS
AND DELETIONS

MOVED BY Commissioner Mason, seconded by Commissioner Savage that the
Halifax Regional Water Commission Board approve the order of business and
approve additions and deletions.

MOTION PUT AND PASSED

2. APPROVAL OF MINUTES — April 28 and May 26, 2016

MOVED BY Commissioner Hendsbee, seconded by Commissioner Fenton that the
Halifax Regional Water Commission Board approve the minutes of April 28 and May
26, 2016.

MOTION PUT AND PASSED.

3. BUSINESS ARISING FROM MINUTES

None.

41 AUDITED OPERATING RESULTS FOR THE YEAR ENDED MARCH 31, 2016

Cathie O’'Toole gave a brief presentation on the audited operating results for the year
ended March 31, 2016. This was the first set of financial statements prepared using
International Financial Reporting Standards (IFRS). There was a clean audit opinion and
the financial position of Halifax Water has improved. The Chair, on behalf of the Board,
thanked the accounting staff for all their hard work in transitioning to IFRS.

MOVED BY Commission Mason, seconded by Commissioner Ritcey that the Halifax
Regional Water Commission Board approve the March 31, 2016, Halifax Regional
Water Commission’s Audited Financial Statements prepared using International
Financial Reporting Standards.
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MOTION PUT AND PASSED.

4.2 OPERATING RESULTS FOR THE TWO MONTHS ENDED MAY 31, 2016

Cathie O’'Toole gave an overview of the operating results for the two months ended May
31, 2016.

S. CAPITAL PROJECTS

5.1 Geizer 158 Reservoir Rehabilitation — Floor Replacement - $2,750,000

A report dated June 15, 2016, was submitted.

MOVED BY Commissioner Mason, seconded by Commissioner Hendsbee that the
Halifax Regional Water Commission Board approve the additional funding of
$2,750,000 to complete the Geizer 158 Reservoir Rehabilitation project at a total
revised cost of $4,920,000, including net HST.

MOTION PUT AND PASSED.

5.2 CAPITAL PROJECT SPENDING SUMMARY —2015/16

A report dated June 23, 2016, was submitted.

MOVED BY Commissioner Mason, seconded by Commissioner Fenton that the
Halifax Regional Water Commission Board approve the individual project over
expenditures as identified within “ Capital Project Spending Summary, April 1, 2015 —
March 31, 2016” and direct staff to forward the subset of projects “over $250,000” to
the NSUARB for information and approval.

MOTION PUT AND PASSED.

6. HALIFAX REGIONAL WATER COMMISSION EMPLOYEES' PENSION PLAN
FINANCIAL STATEMENTS FOR THE YEAR ENDED DECEMBER 31, 2015

A report dated June 20, 2016, was submitted.

Cathie O'Toole reported that there was a clean audit report with a significant improvement
in the Pension Plan.

MOVED BY Commissioner Mason, seconded by Commissioner Savage that the
Halifax Regional Water Commission Board approve the Audited Financial
Statements for the Halifax Regional Water Commission Employees’ Pension Plan for
the year ended December 31, 2015.

MOTION PUT AND PASSED.
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7. COGSWELL DISTRICT ENERGY SYSTEM — PRELIMINARY FEASIBILITY
STUDY

Jamie Hannam joined the meeting.
A report dated June 17, 2016, was submitted.

Jamie Hannam gave a presentation on the preliminary feasibility study of the Cogswell
District Energy System and a brief overview of the conclusions and recommendations that
came out of the study. Mr. Hannam also identified the next steps outlined in the study
which included sharing the findings with HRM senior staff and one or more committees of
Regional Council, preparing a preliminary design and seeking additional funding sources.

MOVED BY Commissioner Mason, seconded by Commissioner Walker that the
Halifax Regional Water Commission Board direct HW staff to present the findings of
the study to the Environment and Sustainability Committee of Regional Council,
requesting endorsement of mandatory connection to properties associated with the
Cogswell redevelopment project.

MOTION PUT AND PASSED

8. BOARD BOOKS FEEDBACK (Verbal)

Some Board members requested that the software be downloaded to their HRM devices.
Feedback regarding usage was positive.

Cathie O'Toole informed the Board that Information Report 10-1 “2015/16 Cost
Containment Report” will be filed with the NSUARB by end of business today.

Commissioner Fenton requested that Information Report 6-1 “Lead Service Line
Replacement Policy” be brought back to the Board as a Regular Agenda Item for a broader
discussion.

Carl Yates stated that it was necessary to file an Application to the NSUARB as a result of
the Stormwater Cost of Service Decision (Item 8-1). A Hearing is scheduled for the latter
part of January 2017. In order to conform to this schedule, a submission must be filed with
the NSUARB by October 31, 2016. Therefore, Mr. Yates proposed a special Board
meeting in the last week of October. The Board decided to schedule the meeting for the
morning of October 26, 2016.

It was then decided that the Lead Service Line Replacement Policy will be added to the
Agenda for the October 26, 2016, Board meeting.

9. DATE OF NEXT MEETING

The next meeting is scheduled for September 29, 2016.

The meeting was adjourned at 10:55 a.m.
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Original Signed by: Original Signed by:

James G. Spurr Commissioner Ray Ritcey
Secretary Chair

The following Information Items were submitted:

A OWNE

5-l
6-l
7-

Operations and Financial Monthly Update

Capital Budget Approvals to Date

Bank Balance

Computerized Maintenance Management System (CMMS) — Phase 2 -
Implementation — Project Update

Pension Plan Investment Performance 1% Quarter, 2016

Lead Service Line Replacement Policy

Municipal Auditor General Report — A Performance Review of Flexible Work
Arrangement Programs.

Stormwater Cost of Service Decision

AMI NSUARB Approval Process

2015/16 Cost Containment Report

Seasonal Disinfection

Capital Cost Contributions — Financial Status Report for Fiscal Year Ended March
31, 2016.
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Halifax Regional Water Commission

TO: Ray Ritcey, Chair and Members of the Halifax Regional Water
Commission Board

SUBMITTED BY: Original Signed By:
Cathie O’Toole, MBA, CPA, CGA, Director, Corporate Services

APPROVED: Original Signed By:
Carl Yates, M.A.Sc., P.Eng., General Manager
DATE: September 16, 2016
SUBJECT: Operating Results for the Five Months Ended August 31, 2016

INFORMATION REPORT

ORIGIN

Financial Statements

BACKGROUND

The Board is required to review periodic financial information throughout the year.

DISCUSSION

Attached are the operating results for the first five (5) months of the 2016/17 fiscal year, period
ending August 31, 2016. The statements reflect direct operating costs by department and
allocations among water, wastewater and stormwater for common costs shared across all the
services provided by Halifax Regional Water Commission (HRWC).

HRWOC is a fully regulated government business enterprise, falling under the jurisdiction of the
Nova Scotia Utility and Review Board (NSUARB). The NSUARB requires that HRWC file
Financial Statements and rate applications with the Board based on the NSUARB Handbook for
Accounting and Reporting for Water Utilities. The Accounting Standards Board (AcSB)
requires rate regulated entities to conform to International Financial Reporting Standards (IFRS).
The Commission has converted the SAP financial records to IFRS for the purposes of the annual
audit and consolidation of the financial statements with those of Halifax Regional Municipality
(HRM). The budget for the 2016/17 fiscal year was prepared using the NSUARB format and
financial results will continue to be provided in NSUARB format.

Page 1 of 8



ITEM #4

HRWC Board
September 29, 2016

The financial statements are presented in a new expanded format this month. Summary
information is provided for the Balance Sheet on Page 1 and the Income Statement on Page 2. A
more detailed presentation of the Balance Sheet and Income Statement is provided on Pages 3
and 4. Pages 5 through 8 provide Income Statements by Service and for Regulated and Un-
Regulated Services. Lastly, Pages 9 and 10 provide the Balance Sheet and Income Statement in
IFRS format.

Consolidated Income Statement - Page 2
Consolidated operating revenue of $57.9 million is $2.4 million greater than revenue reported for

the same year-to-date period last year. Consolidated operating expenses of $36.4 million are
$1.2 million lower than the same period last year.

Summarized Consolidated Operating Results
Actual YTD Actual YTD
2016/17 2015/16
'000 '000 $ Change | % Change
Operating Revenue $57,864 $55,457 $2,407 4.3%
Operating Expenses $36,363 $37,574 | ($1,211) -3.2%
Operating Profit (Loss) $21,501 $17,883 $3,618 20.2%
Non Operating Revenue $1,299 $1,298 $1 0.1%
Non Operating Expenditure $14,564 $13,815 $749 5.4%
Net Surplus (Deficit) $8,236 $5,366 $2,870 53.5%

The Net Profit for the year is $8.2 million, an improvement of $2.9 million from the same time in
the prior year. The budget for the year, approved at the January 28, 2016 Board meeting, was for
a loss of $154 thousand. Results for the year to date have been reviewed in conjunction with
plans for the remainder of the year. An update to the Forecast reflects the change from the
budget to a profit of $2.1 million, a total change of $1.9 million.

The Net Surplus to date is primarily a result of low Operating Expenses. It is anticipated that
Operating Expenses will increase during the fiscal year as planned initiatives are completed.

Balance Sheet - Page 3

The cash balance of $56.7 million is up $23.3 million from the prior year. In November, new
debt was issued in the amount of $28.3 million to fund projects in the 2015/16 Capital Budget.

The Customers & Contractual Accounts Receivable balance of $14.3 million has decreased $0.5
million from the same time last year. The Customers and Contractual — Unbilled Services figure
represents the estimated revenue that has been earned but not yet billed to customers due to the
monthly or quarterly billing cycle. The Unbilled Services amount is up slightly to $17.5 million.
The amounts receivable from HRM of $11.9 million are down $2.3 million from the prior year.
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HRWC Board
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The liquidity on the balance sheet (ratio of current assets divided by current liabilities) is 2.11, up
from the ratio of 1.61 at the same time last year.

Plant in Service assets net of Accumulated Depreciation is $1.1 billion and is $49.0 million
higher than at this time last year. Capital Assets Under Construction is down $22.6 million to
$32.2 million. In the prior year, Assets Under Construction included significant balances for the
Lakeside Diversion and Kearney Lake Road projects. The following table highlights the major
projects currently underway:

Capital Assets Under Construction
Cumulative
'000

MacDonald Bridge Transmission Main $4,423
Aerotech Wastewater Treatment Facility $2,470
Computerized Maintenance Mgmt System $2,161
All other projects $23,124
Total $32,179

Figures used in the various tables throughout the report may
contain differences due to Excel rounding.

Trade liabilities of $11.4 million have decreased $2.1 million when compared to the prior year.
Liabilities to HRM are on par with the prior year. The amount owing to HRM includes the
accrual for the annual dividend ($1.9 million accrued towards the $4.6 million annual payment),
the accrued balance of the valve box and manhole adjustment work ($2.6 million), the
Stormwater Right of Way customer billings ($0.3 million), plus other miscellaneous operating
and capital accruals. Unearned Revenue is down $0.8 million. The current liabilities section
now includes the current portion of Long Term Debt which is the amount of Debt Principal to be
paid in the next 12 months. The balance of $23.2 million is up $0.8 million from the prior year.

Long Term Debt is up $10.4 million from last year, which is net of repayments of $19.6 million.
The debt service ratio is currently 21.8%, a slight increase from 21.5% last year. This is well
below the maximum 35% ratio allowed under the blanket guarantee agreement with HRM.

Long Term Debt by Service Debt Servicing Ratio by Service
2016/17 2015/16 YTD Debt Servicing Cost Ratio
'000 '000 2016/17 2015/16
Water $60,707 $54,802 Water 19.4% 19.2%
Wastewater $140,621 $138,724 Wastewater 25.3% 24.3%
Stormwater $11,056 $8,442 Stormwater 11.4% 14.9%
Combined $212,384 $201,968 Combined 21.8% 21.5%

The cumulative Operating Surplus of $7.8 million at the beginning of the fiscal year has grown
to $16.0 million with the year-to-date profit of $8.2 million at December 31, 2015.

Income Statement — All Services - Page 4

The following table compares the results with a five month pro-rated forecast for the year.
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Summarized Consolidated Operating Results
Five Month

Actual YTD  Forecast

2016/17 2016/17
'000 '000 $ Variance [ % Variance
Operating Revenue $57,864 $56,531 $1,332 2.4%
Operating Expenses $36,363 $41,868 |  ($5,506) -13.1%
Operating Profit (Loss) $21,501 $14,663 $6,838 46.6%
Non Operating Revenue $1,299 $1,381 ($82) -5.9%
Non Operating Expenditure $14,564 $15,171 ($607) -4.0%
Net Surplus (Deficit) $8,236 $873 $7,363 843.0%

Rate Changes
On April 21, 2015 the NSUARB approved rate changes which took effect May 1, 2015 and April

1, 2016. The base rate for water increased in 2015 but remained the same in 2016. The base rate
for wastewater had no change in 2015 but increased between 1.1% and 7.7% in 2016. The
wastewater base charge for small residential meters increased from $13.00 to $14.00 which was
the greatest percentage increase; the changes in the monthly charge for larger meters were larger
amounts but a smaller percentage increase.

The water consumption rate increased 15.5% to $0.976 per cubic meter, while the wastewater
consumption rate increased 7.0% to $1.753 per cubic meter. The combined effect is a 9.9%
increase in consumption rates. These increases are expected to be somewhat offset by a decrease
in consumption, which is budgeted at 3.0%.

New Stormwater rates were not requested and remain for a third year at $0.149 per square meter
of impervious area or $33.39 per residential property. The HRM Stormwater Right of Way
charge was has been removed from HRWC bills and will appear on HRM property tax bills in
the future.

The following table summarizes the most significant customer rates.

Summary of Rate Changes

Effective Effective
" April1/16 " May1/15 | $ Change | % Change

Volumetric Charges (per m3)

Water 0.976 0.845 0.131 15.5%
Wastewater 1.753 1.638 0.115 7.0%
Combined 2.729 2.483 0.246 9.9%
Base Charges (per year)

Water Varies by meter size No Change 0.0%
Wastewater Varies by meter size Varies |1.1%-7.7%
Stormwater - Residential 33.39 33.39 |No Change 0.0%
Stormwater- HRM ROW - 41.00 | Eliminated -100.0%
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Operating Revenue
Operating Revenue is $1.3 million ahead of the pro-rated forecast for the year. This reflects the
seasonal pattern of consumption that is typically higher for the summer months.

Metered Sales revenue is up $1.6 million (8.9%) for Water Service and 0.9 million (3.2%) for
Wastewater Service. Metered Sales consist of base and volumetric charges. Base charges are on
par with budget expectations. Year-to-date billed water consumption is down 0.8% compared to
the prior year. On a 12 month rolling basis, billed consumption is down 1.0%. The dry summer
weather experienced in the region may generate an increase in consumption. The extent to
which this may occurr is not fully reflected in the results to date as the 13 week cycle for
customer bills has covered only portions of the summer months and the accrued customer
balances are based on consumption in previous years. The water rates for 2016/17 were based
on an assumed 3% decrease in metered consumption.

Wastewater Metered Sales also consists of a volumetric discharge component and a base charge
component. For most customers, the discharge component is based on the metered water
consumption, and the volumes and revenue reflect the decline in water consumption. The billed
discharge volume to date has declined 1.5%, and on a rolling 12 month basis, the billed
discharge volume has declined by 1.6%. The wastewater rates for 2016/17 were also based on
an assumed 3% decrease in discharge based on metered consumption.

Stormwater Site Generated revenue is on par with budget and the prior year. The Fire Protection
fee charged to HRM is $7.1 million for the year, down from $8.0 million in 2015/16 as per the
most recent set of rates approved by the NSUARB. Stormwater Right of Way revenue of $3.9
million will be the same as in the prior year. Other Services and Fees are currently ahead of
budget and the prior year, with notable increases in Bulk Water sales and Septage Tipping fees.
Bulk Water sales are presumably higher due to the unusually dry weather experienced during the
period.

Operating Expenses

Operating Expenses of $36.4 million are $1.2 million below the prior year and $5.5 million
below the pro-rated forecast for the year. All expense categories are below budget and forecast.
Compared to the prior year, Administration and Pension shows the greatest decline. This is
attributable to the significant reduction in special payments for the pension plan’s unfunded
liability, from $2.9 million in the prior year to $0.3 million for the current fiscal year, based on
the actuarial valuation of January 1, 2016. There are a few operating expenses that will be
reflected in the next set of statements that were not planned when the budget was developed, ,
namely the Communications Strategy and development of a Stormwater Video to help educate
customers on stormwater service. These expenditures will be paid for through savings within
Administration and Pension

Expenses for Wastewater Treatment Plants are up $0.6 million, which is attributable to lower
costs during the labour disruption in the prior year. Similar increases are seen in SCADA
Control & Pumping and Engineering & Information Services.
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Depreciation expense is well below budget and forecast but on par with the prior year.
Depreciation is expected to increase later in the fiscal year as capital projects are completed and
capitalized.

Financial Revenue

Investment income is below budget and the prior year. The investment income reported is
comprised of interest earned on cash balances and the earnings through charging interest on
capital work in progress. Lower interest rates have been offset by higher cash balances to earn
higher bank interest; however, the lower capital work in progress balances have reduced the
capital work in progress interest.

The decline in investment income has been offset by an increase in miscellaneous revenue,
which includes various un-regulated activities such as tower leases, energy generation and rental
properties.

Financial Expenses

Long Term Debt costs are on par with budget and up slightly from the prior year due to higher
levels of debt. The Dividend/Grant In Lieu of Taxes is paid annually to HRM. The amount is
based on the net asset value of water assets and will increase this year to $4.6 million.

The following table shows operating results for each service.

Year to Date Operating Results by Service
2016/17 2015/16
'000 ‘000
Water $3,052 $1,082
Wastewater $3,853 $3,189
Stormwater $1,331 $1,095
Net Surplus (Deficit) $8,236 $5,366

Water Operations - Page 5

Water Operations show a profit of $3.1 million, compared to a profit of $1.1 million for the
previous year at this time. Metered Sales revenue is up $1.6 million (8.9%). Operating
Expenses have decreased by $1.0 million (6.3%) with Administration & Pension accounting for
most of the decline.

Wastewater Operations - Page 6
Wastewater Operations show a profit of $3.9 million, up from a profit of $3.2 million in the prior

year. Wastewater revenue has increased $1.0 million from the prior year, with Metered Sales
accounting for the increase.
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Operating expenses have decreased $0.2 million (1.0%) as compared to the previous year.
Higher costs in Wastewater Treatment have been offset by lower costs in Wastewater Collection
and Administration and Pension.

Stormwater Operations - Page 7

Stormwater Operations show a profit of $1.3 million, an improvement over the profit of $1.1
million for the same period last year. Stormwater Revenue and Expenses are similar to the prior
year figures.

Financial Revenue has not been recorded in the past for Stormwater Service as it did not have a
separate rate structure or capital contributions in cash. With the implementation of a separate
rate structure in 2013/14 the Service has been contributing to the cash flow and Operating
Surplus and so for the 2016/17 fiscal year a portion of Investment Income is allocated to
Stormwater. Financial Expenses are on par with the prior year. Financial Expenses for
Stormwater will continue to grow as further infrastructure upgrades are put into service.

Regulated and Unregulated Operations - Page 8

Activities regulated by the NSUARB show a profit of $7.7 million, ahead of the $5.0 million
profit for the same period last year.

Unregulated activities show a profit of $0.54 million, an increase from the profit of $0.38 million
for the prior year. Notable increases in Unregulated Revenue are seen in Septage Tipping Fees
and Energy Projects. Unregulated Expenses are higher than the prior year, particularly in the
contracted Wastewater Treatment facilities.

Results by Activity
2016/17 2015/16
'000 ‘000
Regulated Activities $7,697 $4,986
Unregulated Activities $539 $380
Net Surplus (Deficit) $8,236 $5,366

Results under International Financial Reporting Standards - Pages 9 & 10

As noted previously, the AcSB requires HRWC, as a rate regulated utility, to report financial
results using International Financial Reporting Standards (IFRS).

On the IFRS Balance Sheet, Accumulated Depreciation is higher producing a lower value for
assets, Contributed Capital is treated as a long term liability and amortized rather than being
treated as a contribution to equity, and the Operating Surplus is much higher due to changes in
the Income Statement.

On the IFRS Income Statement, Operating Revenue is the same. Depreciation Expense is higher
as contributed assets are depreciated and some assets are depreciated more quickly. Financial
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Revenue is higher as the amortization of contributed capital is treated as revenue. The most
significant change is Financial expenses are lower as there is no expense for the Long Term Debt
Principal appropriation — a difference of $8.9 million to date and $22.7 million for the full year.

The IFRS Net Profit for the year is $14.9 million

ATTACHMENT

Unaudited Operating Results for the five (5) months ended August 31, 2016

Report prepared by: Original Signed By:
Warren Brake, Manager, Accounting, B.Comm, CPA, CGA
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HALIFAX WATER

UNAUDITED BALANCE SHEET - CONSOLIDATED

ASSETS

Cash

Amounts Receivable
Materials & Supplies
Prepaid Expenses

Regulatory Asset
Plant in Service
Assets Under Construction

Unamortized Debt Discount & Issue Expense

LIABILITIES & CAPITAL

Trade Payables & Accrued Liabilities
Deposits & Unearned Revenue
Current Portion of LT Debt

Pension & Accrued Retirement Benefits
RDC & Special Purpose Reserves
Long Term Debt

Total Liabilities

Total Capital & Surplus

AS OF AUGUST 31, 2016

Capital Surplus, Committed Reserves, & Accumulated OCI
Operating Surplus
Excess (Deficiency) of Revenue over Expenditure - Consolidated

G:\Finance\general\Fin Acct\Excel\FinStmts\Month\2016-17\5_FS AUG 16

ITEM # 4

HRWC BOARD
September 29, 2016
Page 1 of 10

2016 2015

'000 '000
$56,673 $33,403
$43,704 $46,462
$1,646 $1,563
$450 $360
$102,473 $81,788
$3,500 $3,708
$1,051,201 $1,002,034
$32,179 $54,819
$1,086,880 $1,060,562
$1,089 $1,034
$1,190,442 $1,143,384
$19,301 $21,443
$6,162 $6,937
$23,195 $22,374
$48,657 $50,754
$59,673 $70,297
$9,039 $12,366
$212,384 $201,968
$329,753 $335,385
$844,633 $799,697
$7,819 $2,936
$8,236 $5,366
$860,688 $807,999
$1,190,442 $1,143,384
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HALIFAX WATER
UNAUDITED INCOME STATEMENT - CONSOLIDATED
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)
41.67%
ACTUAL ACTUAL APR 1/16 APR 1/16
(CURRENT MONTH) (YEAR TO DATE) MAR 31/17 MAR 31/17
THIS YEAR LAST YEAR THIS YEAR LAST YEAR BUDGET* FORECAST % of
‘000 ‘000 DESCRIPTION '000 '000 '000 '000 FORECAST
$12,108 $11,848 OPERATING REVENUE $57,864 $55,457 $135,675 $135,675 42.65%
$6,927 $6,691 OPERATING EXPENSES $36,363 $37,574 $102,424 $100,484 36.19%
$5,181 $5,157 OPERATING PROFIT $21,501 $17,883 $33,251 $35,192 61.10%
FINANCIAL REVENUE
$65 $66 INVESTMENT INCOME $292 $336 $810 $810 36.02%
$167 $167 PNS FUNDING HHSP DEBT $833 $833 $2,000 $2,000 41.67%
$40 $16 MISCELLANEOUS $174 $128 $504 $504 34.54%
$271 $249 $1,299 $1,298 $3,314 $3,314 39.20%
FINANCIAL EXPENSES
$733 $738 LONG TERM DEBT INTEREST $3,649 $3,696 $8,872 $8,872 41.12%
$1,800 $1,649 LONG TERM DEBT PRINCIPAL $8,884 $8,157 $22,652 $22,652 39.22%
$17 $15 AMORTIZATION DEBT DISCOUNT $83 $75 $199 $199 41.50%
$382 $377 DIVIDEND/GRANT IN LIEU OF TAXES $1,929 $1,887 $4,663 $4,663 41.37%
$10 $0 MISCELLANEOUS $20 $1 $24 $24 82.95%
$2,941 $2,779 $14,564 $13,815 $36,410 $36,410 40.00%
NET PROFIT (LOSS) BEFORE
$2,512 $2,626 OTHER COMPREHENSIVE INCOME $8,236 $5,366 $156 $2,096 392.91%
$0 $0 OTHER COMPREHENSIVE INCOME $0 $0 $0 $0
NET PROFIT (LOSS) AVAILABLE FOR
$2,512 $2,626 CAPITAL EXPENDITURES $8,236 $5,366 $156 $2,096 392.91%
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ITEM # 4

HRWC BOARD
September 29, 2016
Page 3 of 10
HALIFAX WATER
UNAUDITED BALANCE SHEET
AS OF AUGUST 31, 2016
2016 2015
'000 '000
ASSETS
Cash $56,673 $33,403
Amounts Receivable
Customers & Contractual $14,287 $14,803
Customers & Contractual - Unbilled Services $17,502 $17,454
Halifax Regional Municipality $11,914 $14,205
Materials & Supplies $1,646 $1,563
Prepaid Expenses $450 $360
$102,473 $81,788
Regulatory Asset $3,500 $3,708
Plant in Service - Water $584,609 $567,439
Plant in Service - Wastewater $695,860 $643,290
Plant in Service - Stormwater $131,419 $118,065
Less: Accumulated Depreciation - Water ($164,937) ($154,563)
Accumulated Depreciation - Wastewater ($170,009) ($148,667)
Accumulated Depreciation - Stormwater ($25,741) ($23,530)
$1,054,701 $1,005,742
Assets Under Construction $32,179 $54,819
$1,086,880 $1,060,562
Unamortized Debt Discount & Issue Expense $1,089 $1,034
$1,190,442 $1,143,384
LIABILITIES & CAPITAL
Trade $11,448 $13,581
Interest on Long Term Debt $2,886 $2,927
Halifax Regional Municipality $4,967 $4,935
Contractor & Customer Deposits $200 $204
Unearned Revenue $5,961 $6,733
Current Portion of LT Debt $23,195 $22,374
$48,657 $50,754
Accrued Post-Retirement Benefits $466 $458
Accrued Pre-Retirement Benefit $3,656 $3,548
Deferred Pension Liability $55,551 $66,291
Special Purpose Reserves not allocated to projects $1,822 $5,477
Regional Development Charge $7,217 $6,888
Long Term Debt-Water $60,707 $54,802
Long Term Debt-Wastewater $140,621 $138,724
Long Term Debt-Stormwater $11,056 $8,442
Total Liabilities $329,753 $335,385
Capital Surplus $785,926 $719,045
Committed Reserves $2,391 $13,946
Accumulated Other Comprehensive Income $43,936 $54,325
Operating Surplus used to Fund Capital $12,380 $12,380
Operating Surplus $7,819 $2,936
Excess (Deficiency) of Revenue over Expenditure - Consolidated $8,236 $5,366
Total Capital & Surplus $860,688 $807,999
$1,190,442 $1,143,384
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ITEM# 4

HRWC BOARD
September 29, 2016
Page 4 of 10
HALIFAX WATER
UNAUDITED INCOME STATEMENT - ALL SERVICES
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)
41.67%
ACTUAL ACTUAL APR 1/16 APR 1/16
(CURRENT MONTH) (YEAR TO DATE) MAR 31/17  MAR 31/17
THIS YEAR LAST YEAR THIS YEAR LAST YEAR BUDGET* FORECAST % of % of
'000 '000 DESCRIPTION '000 '000 '000 '000 BUDGET* FORECAST
REVENUE
$4,184 $4,028 METERED SALES - WATER $19,839 $18,209 $46,475 $46,475 42.69% 42.69%
$6,115 $5,972 METERED SALES - WASTEWATER $29,014 $28,111 $68,052 $68,052 42.64% 42.64%
$574 $566 STORMWATER SITE GENERATED SERVICE $2,806 $2,813 $6,708 $6,708 41.82% 41.82%
$590 $669 FIRE PROTECTION $2,948 $3,347 $7,074 $7,074 41.67% 41.67%
$323 $323 STORMWATER RIGHT OF WAY SERVICE $1,617 $1,617 $3,881 $3,881 41.67% 41.67%
$248 $199 OTHER SERVICES AND FEES $1,250 $989 $2,586 $2,586 48.33% 48.33%
$41 $62 CUSTOMER LATE PAY./COLLECTION FEES $216 $233 $530 $530 40.80% 40.80%
$34 $28 MISCELLANEOUS $173 $138 $369 $369 46.96% 46.96%
$12,108 $11,848 $57,864 $55,457 $135,675 $135,675 42.65% 42.65%
EXPENSES
$479 $459 WATER SUPPLY & TREATMENT $2,801 $3,020 $7,983 $7,983 35.08% 35.08%
$692 $574 TRANSMISSION & DISTRIBUTION $3,547 $3,685 $8,710 $8,657 40.73% 40.98%
$558 $634 WASTEWATER COLLECTION $3,339 $3,890 $9,446 $9,236 35.34% 36.15%
$1,392 $953 WASTEWATER TREATMENT PLANTS $7,121 $6,558 $19,425 $18,698 36.66% 38.08%
$277 $338 STORMWATER COLLECTION $1,580 $1,574 $4,761 $4,829 33.18% 32.72%
$213 $189 SMALL SYSTEMS AND OTHER SERVICES $1,193 $1,072 $3,132 $3,049 38.11% 39.14%
$166 $144 SCADA, CONTROL & PUMPING $848 $658 $2,089 $2,088 40.57% 40.59%
$616 $562 ENGINEERING & INFORMATION SERVICES $3,092 $2,706 $8,067 $8,068 38.33% 38.33%
$182 $219 ENVIRONMENTAL SERVICES $898 $952 $2,605 $2,605 34.47% 34.46%
$351 $348 CUSTOMER SERVICE $1,784 $1,922 $4,419 $4,417 40.38% 40.39%
$724 $1,022 ADMINISTRATION & PENSION $3,772 $5,221 $10,631 $9,696 35.48% 38.90%
$1,278 $1,250 DEPRECIATION $6,388 $6,315 $21,157 $21,158 30.19% 30.19%
$6,927 $6,691 $36,363 $37,574 $102,424 $100,484 35.50% 36.19%
$5,181 $5,157 OPERATING PROFIT $21,501 $17,883 $33,251 $35,192 64.66% 61.10%
FINANCIAL REVENUE
$65 $66 INVESTMENT INCOME $292 $336 $810 $810 36.02% 36.02%
$167 $167 PNS FUNDING HHSP DEBT $833 $833 $2,000 $2,000 41.67% 41.67%
$40 $16 MISCELLANEOUS $174 $128 $504 $504 34.54% 34.54%
$271 $249 $1,299 $1,298 $3,314 $3,314 39.20% 39.20%
FINANCIAL EXPENSES
$733 $738 LONG TERM DEBT INTEREST $3,649 $3,696 $8,872 $8,872 41.12% 41.12%
$1,800 $1,649 LONG TERM DEBT PRINCIPAL $8,884 $8,157 $22,652 $22,652 39.22% 39.22%
$17 $15 AMORTIZATION DEBT DISCOUNT $83 $75 $199 $199 41.50% 41.50%
$382 $377 DIVIDEND/GRANT IN LIEU OF TAXES $1,929 $1,887 $4,663 $4,663 41.37% 41.37%
$10 $0 MISCELLANEOUS $20 $1 $24 $24 82.95% 82.95%
$2,941 $2,779 $14,564 $13,815 $36,410 $36,410 40.00% 40.00%
NET PROFIT (LOSS) BEFORE
$2,512 $2,626 OTHER COMPREHENSIVE INCOME $8,236 $5,366 $156 $2,096 5290.44% 392.91%
$0 $0 OTHER COMPREHENSIVE INCOME $0 $0 $0 $0
NET PROFIT (LOSS) AVAILABLE FOR
$2,512 $2,626 CAPITAL EXPENDITURES $8,236 $5,366 $156 $2,096 5290.44% 392.91%
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ITEM # 4

HRWC BOARD
September 29, 2016
Page 5 of 10
HALIFAX WATER
UNAUDITED INCOME STATEMENT - WATER OPERATIONS
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)
41.67%
ACTUAL ACTUAL APR 1/16 APR 1/16
(CURRENT MONTH) (YEAR TO DATE) MAR 31/17 MAR 31/17
THIS YEAR LAST YEAR THIS YEAR LAST YEAR BUDGET* FORECAST % of
'000 '000 DESCRIPTION '000 '000 '000 '000 FORECAST
REVENUE
$4,184 $4,028 METERED SALES $19,839 $18,209 $46,475 $46,475 42.69%
$590 $669 FIRE PROTECTION $2,948 $3,347 $7,074 $7,074 41.67%
$66 $54 PRIVATE FIRE PROTECTION SERVICES $335 $264 $840 $840 39.87%
$41 $38 BULK WATER STATIONS $170 $140 $326 $326 52.11%
$18 $23 CUSTOMER LATE PAY./COLLECTION FEES $114 $82 $203 $203 55.99%
$14 $11 MISCELLANEOUS $70 $52 $142 $142 49.31%
$4,913 $4,823 $23,476 $22,094 $55,061 $55,061 42.64%
EXPENSES
$479 $459 WATER SUPPLY & TREATMENT $2,801 $3,020 $7,983 $7,983 35.08%
$692 $574 TRANSMISSION & DISTRIBUTION $3,547 $3,685 $8,710 $8,657 40.98%
$96 $74 SMALL SYSTEMS (inc. Contract Systems) $442 $449 $883 $883 50.06%
$64 $60 SCADA, CONTROL & PUMPING $315 $266 $846 $846 37.30%
$313 $292 ENGINEERING & INFORMATION SERVICES $1,547 $1,374 $3,848 $3,848 40.19%
$37 $51 ENVIRONMENTAL SERVICES $188 $226 $515 $515 36.54%
$179 $177 CUSTOMER SERVICE $909 $979 $2,251 $2,251 40.39%
$371 $521 ADMINISTRATION & PENSION $1,922 $2,660 $5,416 $4,940 38.91%
$508 $502 DEPRECIATION $2,539 $2,509 $8,561 $8,561 29.66%
$2,737 $2,709 $14,211 $15,168 $39,013 $38,483 36.93%
$2,175 $2,114 OPERATING PROFIT $9,265 $6,926 $16,048 $16,578 55.89%
FINANCIAL REVENUE
$29 $34 INVESTMENT INCOME $132 $170 $365 $365 36.13%
$28 $11 MISCELLANEOUS $142 $105 $432 $432 32.92%
$57 $46 $274 $275 $796 $796 34.39%
FINANCIAL EXPENSES
$203 $207 LONG TERM DEBT INTEREST $1,027 $1,056 $2,486 $2,486 41.30%
$706 $631 LONG TERM DEBT PRINCIPAL $3,484 $3,139 $8,576 $8,576 40.63%
$8 $7 AMORTIZATION DEBT DISCOUNT $39 $37 $100 $100 39.59%
$382 $377 DIVIDEND/GRANT IN LIEU OF TAXES $1,929 $1,887 $4,663 $4,663 41.37%
$0 $0 MISCELLANEOUS $8 $1 $24 $24 32.10%
$1,299 $1,223 $6,487 $6,119 $15,848 $15,848 40.93%
NET PROFIT (LOSS) AVAILABLE FOR
$933 $937 CAPITAL EXPENDITURES $3,052 $1,082 $996 $1,526 200.05%
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HALIFAX WATER
UNAUDITED INCOME STATEMENT - WASTEWATER OPERATIONS
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)
41.67%
ACTUAL ACTUAL APR 1/16 APR 1/16
(CURRENT MONTH) (YEAR TO DATE) MAR 31/17 MAR 31/17
THIS YEAR LAST YEAR THIS YEAR LAST YEAR BUDGET* FORECAST % of
'000 '000 DESCRIPTION '000 '000 '000 '000 FORECAST
REVENUE
$6,115 $5,972 METERED SALES $29,014 $28,111 $68,052 $68,052 42.64%
($8) $13 WASTEWATER OVERSTRENGTH AGREEMENTS $23 $61 $0 $0 0.00%
$26 $24 LEACHATE $133 $88 $389 $389 34.24%
$5 $7 CONTRACT REVENUE $31 $52 $86 $86 36.01%
$17 $2 DEWATERING FACILITY/SLUDGE LAGOON $87 $72 $210 $210 41.66%
$0 $0 AIRLINE EFFLUENT $28 $15 $86 $86 32.96%
$101 $61 SEPTAGE TIPPING FEES $443 $297 $650 $650 68.14%
$17 $31 CUSTOMER LATE PAY./COLLECTION FEES $79 $120 $257 $257 30.81%
$11 $10 MISCELLANEOUS $62 $54 $133 $133 46.32%
$6,284 $6,120 $29,900 $28,870 $69,862 $69,862 42.80%
EXPENSES
$558 $634 WASTEWATER COLLECTION $3,339 $3,890 $9,446 $9,236 36.15%
$1,392 $953 WASTEWATER TREATMENT PLANTS $7,121 $6,558 $19,425 $18,698 38.08%
$94 $82 SMALL SYSTEMS $483 $398 $1,251 $1,253 38.53%
$1 $2 DEWATERING FACILITY/ SLUDGE MGM'T $116 $99 $556 $471 24.73%
$0 $12 BIOSOLIDS TREATMENT $38 $50 $101 $101 37.83%
$23 $21 LEACHATE CONTRACT $114 $76 $341 $341 33.42%
$99 $80 SCADA, CONTROL & PUMPING $515 $379 $1,215 $1,215 42.42%
$267 $232 ENGINEERING & INFORMATION SERVICES $1,363 $1,146 $3,629 $3,629 37.55%
$90 $104 ENVIRONMENTAL SERVICES $442 $454 $1,254 $1,254 35.27%
$148 $147 CUSTOMER SERVICE $753 $811 $1,864 $1,864 40.38%
$304 $431 ADMINISTRATION & PENSION $1,591 $2,203 $4,485 $4,091 38.88%
$721 $711 DEPRECIATION $3,603 $3,616 $11,982 $11,983 30.07%
$3,695 $3,408 $19,478 $19,679 $55,549 $54,135 35.98%
$2,589 $2,712  OPERATING PROFIT $10,422 $9,191 $14,312 $15,726 66.27%
FINANCIAL REVENUE
$29 $32 INVESTMENT INCOME $132 $167 $365 $365 36.13%
$167 $167 PNS FUNDING HHSP DEBT $833 $833 $2,000 $2,000 41.67%
$12 $5 MISCELLANEOUS $32 $23 $72 $72 44.25%
$208 $203 $997 $1,023 $2,437 $2,437 40.92%
FINANCIAL EXPENSES
$479 $484 LONG TERM DEBT INTEREST $2,373 $2,408 $5,817 $5,817 40.79%
$1,042 $929 LONG TERM DEBT PRINCIPAL $5,142 $4,5682 $12,978 $12,978 39.62%
$8 $7 AMORTIZATION DEBT DISCOUNT $40 $35 $89 $89 44.37%
$10 $0 MISCELLANEOUS $12 $0 $0 $0 0.00%
$1,539 $1,420 $7,566 $7,025 $18,884 $18,884 40.07%
NET PROFIT (LOSS) AVAILABLE FOR
$1,259 $1,495 CAPITAL EXPENDITURES $3,853 $3,189 ($2,135) ($721) 634.55%
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HALIFAX WATER
UNAUDITED INCOME STATEMENT - STORMWATER OPERATIONS
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)
ACTUAL ACTUAL APR 1/16 APR 1/16
(CURRENT MONTH) (YEAR TO DATE) MAR 31/17 MAR 31/17
THIS YEAR LAST YEAR THIS YEAR LAST YEAR BUDGET* FORECAST % of
'000 '000 DESCRIPTION '000 '000 '000 '000 FORECAST
REVENUE
$574 $566 STORMWATER SITE GENERATED SERVICE $2,806 $2,813 $6,708 $6,708 41.82%
$323 $323 STORMWATER RIGHT OF WAY SERVICE $1,617 $1,617 $3,881 $3,881 41.67%
$5 $8 CUSTOMER LATE PAY./COLLECTION FEES $23 $31 $70 $70 33.35%
$9 $7 MISCELLANEOUS $41 $32 $93 $93 44.30%
$911 $905 $4,487 $4,493 $10,753 $10,753 41.73%
EXPENSES
$277 $338 STORMWATER COLLECTION $1,580 $1,574 $4,761 $4,829 32.72%
$3 $3 SCADA, CONTROL & PUMPING $17 $13 $28 $28 60.98%
$36 $38 ENGINEERING & INFORMATION SERVICES $183 $186 $590 $590 30.98%
$55 $64 ENVIRONMENTAL SERVICES $267 $273 $835 $835 31.95%
$24 $24 CUSTOMER SERVICE $122 $132 $303 $303 40.38%
$49 $70 ADMINISTRATION & PENSION $259 $358 $729 $665 38.88%
$49 $38 DEPRECIATION $246 $190 $614 $614 40.09%
$494 $574 $2,674 $2,727 $7,862 $7,865 34.00%
$417 $331 OPERATING PROFIT $1,814 $1,767 $2,891 $2,888 62.80%
FINANCIAL REVENUE
$6 $0 INVESTMENT INCOME $28 $0 $81 $81 35.01%
$0 $0 MISCELLANEOUS $0 $0 $0 $0 0.00%
$6 $0 $28 $0 $81 $81 35.01%
FINANCIAL EXPENSES
$51 $47 LONG TERM DEBT INTEREST $249 $233 $569 $569 43.72%
$52 $88 LONG TERM DEBT PRINCIPAL $258 $436 $1,098 $1,098 23.51%
$1 $1 AMORTIZATION DEBT DISCOUNT $4 $3 $11 $11 35.55%
$104 $136 $511 $671 $1,678 $1,678 30.45%
NET PROFIT (LOSS) AVAILABLE FOR
$320 $195 CAPITAL EXPENDITURES $1,331 $1,095 $1,294 $1,291 103.09%
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HALIFAX WATER
UNAUDITED INCOME STATEMENT - REGULATED AND UNREGULATED OPERATIONS
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)
41.67%
ACTUAL APR 1/16 APR 1/16
(YEAR TO DATE) MAR 31/17 MAR 31/17 % of
DESCRIPTION THIS YEAR LAST YEAR BUDGET* FORECAST FORECAST
REGULATED ACTIVITIES
REVENUE
METERED SALES $51,659 $49,133 $121,235 $121,235 42.61%
FIRE PROTECTION $2,948 $3,347 $7,074 $7,074 41.67%
PRIVATE FIRE PROTECTION $335 $264 $840 $840 39.87%
STORMWATER SERVICE $1,617 $1,617 $3,881 $3,881 41.67%
OTHER OPERATING REVENUE $566 $564 $1,203 $1,203 47.08%
$57,126 $54,924 $134,234 $134,234 42.56%
EXPENSES
WATER SUPPLY & TREATMENT $2,801 $3,020 $7,983 $7,983 35.08%
TRANSMISSION & DISTRIBUTION $3,547 $3,685 $8,710 $8,657 40.98%
WASTEWATER & STORMWATER COLLECTION $4,906 $5,459 $14,207 $14,065 34.88%
WASTEWATER TREATMENT PLANTS $7,121 $6,558 $19,425 $18,698 38.08%
SMALL SYSTEMS $919 $845 $2,116 $2,118 43.37%
SCADA, CONTROL & PUMPING $848 $658 $2,089 $2,088 40.59%
ENGINEERING & INFORMATION SERVICES $3,092 $2,706 $8,067 $8,068 38.33%
ENVIRONMENTAL SERVICES $898 $952 $2,605 $2,605 34.46%
CUSTOMER SERVICE $1,770 $1,904 $4,384 $4,382 40.38%
ADMINISTRATION & PENSION $3,762 $5,210 $10,610 $9,676 38.88%
DEPRECIATION $6,386 $6,313 $21,157 $21,158 30.18%
$36,048 $37,310 $101,352 $99,497 36.23%
FINANCIAL REVENUE
INVESTMENT INCOME $292 $336 $810 $810 36.02%
MISCELLANEOUS $873 $849 $2,125 $2,125 41.07%
$1,164 $1,186 $2,935 $2,935 39.68%
FINANCIAL EXPENSES
LONG TERM DEBT INTEREST $3,649 $3,696 $8,872 $8,872 41.12%
LONG TERM DEBT PRINCIPAL $8,884 $8,157 $22,652 $22,652 39.22%
AMORTIZATION DEBT DISCOUNT $83 $75 $199 $199 41.50%
DIVIDEND/GRANT IN LIEU OF TAXES $1,929 $1,887 $4,663 $4,663 41.37%
MISCELLANEOUS $0 $0 $0 $0 0.00%
$14,544 $13,814 $36,386 $36,386 39.97%
NET PROFIT (LOSS) AVAILABLE FOR
CAPITAL EXPENDITURES $7,697 $4,986 ($570) $1,286 598.76%
UNREGULATED ACTIVITIES
REVENUE
SEPTAGE TIPPING FEES $443 $297 $650 $650 68.14%
LEACHATE $133 $88 $389 $389 34.24%
CONTRACT REVENUE $31 $52 $86 $86 36.01%
DEWATERING $87 $72 $210 $210 41.66%
AIRLINE EFFLUENT $28 $15 $86 $86 32.96%
ENERGY PROJECTS $68 $11 $184 $184 36.92%
MISCELLANEOUS $15 $9 $22 $22 71.25%
$806 $543 $1,625 $1,625 49.58%
EXPENSES
WATER SUPPLY & TREATMENT $6 $2 $18 $18 34.88%
WASTEWATER TREATMENT $281 $231 $998 $913 30.83%
MISCELLANEOUS $19 $0 $37 $37 51.72%
SPONSORSHIPS & DONATIONS $24 $29 $56 $56 43.49%
DEPRECIATION $2 $2 $0 $0 0.00%
$333 $264 $1,109 $1,023 32.58%
FINANCIAL REVENUE
MISCELLANEOUS $86 $102 $232 $232 37.01%
$86 $102 $232 $232 37.01%
FINANCIAL EXPENSES
MISCELLANEOUS $20 $1 $24 $24 82.95%
$20 $1 $24 $24 82.95%
NET PROFIT (LOSS) AVAILABLE FOR
CAPITAL EXPENDITURES $539 $380 $726 $811 66.46%
NET PROFIT (LOSS) AVAILABLE FOR TOTAL
CAPITAL EXPENDITURES (REG & UNREG) $8,236 $5,366 $156 $2,096 392.91%
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HALIFAX WATER
UNAUDITED BALANCE SHEET - IFRS FORMAT
AS OF AUGUST 31, 2016
2016 2015
'000 '000
ASSETS
Cash $56,673 $33,403
Amounts Receivable
Customers & Contractual $14,287 $14,803
Customers & Contractual - Unbilled Services $17,502 $17,454
Halifax Regional Municipality $11,914 $14,205
Materials & Supplies $1,646 $1,563
Prepaid Expenses $450 $360
$102,473 $81,788
Regulatory Asset $3,500 $3,708
Plant in Service - Water $584,609 $567,439
Plant in Service - Wastewater $695,860 $643,290
Plant in Service - Stormwater $131,419 $118,065
Less: Accumulated Depreciation - Water ($171,152) ($159,214)
Accumulated Depreciation - Wastewater ($177,364) ($154,247)
Accumulated Depreciation - Stormwater ($25,741) ($23,530)
$1,041,131 $995,511
Assets Under Construction $32,179 $54,819
$1,073,310 $1,050,331
Unamortized Debt Discount & Issue Expense $1,089 $1,034
$1,176,872 $1,133,152
LIABILITIES
Trade $11,448 $13,581
Interest on Long Term Debt $2,886 $2,927
Halifax Regional Municipality $4,967 $4,935
Contractor & Customer Deposits $200 $204
Unearned Revenue $5,961 $6,733
Current Portion of Deferred Contributed Capital $12,526 $12,526
Current Portion of LT Debt $23,195 $22,374
$61,183 $63,280
Accrued Post-Retirement Benefits $466 $458
Accrued Pre-Retirement Benefit $3,656 $3,548
Deferred Pension Liability $55,551 $66,291
Deferred Contributed Capital $712,138 $702,355
Long Term Debt-Water $60,707 $54,802
Long Term Debt-Wastewater $140,621 $138,724
Long Term Debt-Stormwater $11,056 $8,442
Total Liabilities $1,045,378 $1,037,900
EQUITY
Accumulated Other Comprehensive Income $43,936 $54,325
Accumulated Surplus $72,658 $29,625
Excess (Deficiency) of Revenue over Expenditure $14,900 $11,302
Total Equity $131,494 $95,252
$1,176,872 $1,133,152
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HALIFAX WATER
UNAUDITED INCOME STATEMENT - IFRS FORMAT - ALL SERVICES
APRIL 1/16 - AUGUST 31/16 (5 MONTHS)

41.67%
ACTUAL ACTUAL APR 1/16 APR 1/16
(CURRENT MONTH) (YEAR TO DATE) MAR 31/17  MAR 31/17
THIS YEAR LAST YEAR THIS YEAR LAST YEAR BUDGET* FORECAST % of % of
'000 '000 DESCRIPTION '000 '000 '000 '000 BUDGET* FORECAST
REVENUE
$4,184 $4,028 METERED SALES - WATER $19,839 $18,209 $46,475 $46,475 42.69% 42.69%
$6,115 $5,972 METERED SALES - WASTEWATER $29,014 $28,111 $68,052 $68,052 42.64% 42.64%
$574 $566 STORMWATER SITE GENERATED SERVICE $2,806 $2,813 $6,708 $6,708 41.82% 41.82%
$590 $669 FIRE PROTECTION $2,948 $3,347 $7,074 $7,074 41.67% 41.67%
$323 $323 STORMWATER RIGHT OF WAY SERVICE $1,617 $1,617 $3,881 $3,881 41.67% 41.67%
$248 $199 OTHER SERVICES AND FEES $1,250 $989 $2,586 $2,586 48.33% 48.33%
$41 $62 CUSTOMER LATE PAY./COLLECTION FEES $216 $233 $530 $530 40.80% 40.80%
$34 $28 MISCELLANEOUS $173 $138 $369 $369 46.96% 46.96%
$12,108 $11,848 $57,864 $55,457 $135,675 $135,675 42.65% 42.65%
EXPENSES
$479 $459 WATER SUPPLY & TREATMENT $2,801 $3,020 $7,983 $7,983 35.08% 35.08%
$692 $574 TRANSMISSION & DISTRIBUTION $3,547 $3,685 $8,710 $8,657 40.73% 40.98%
$558 $634 WASTEWATER COLLECTION $3,339 $3,890 $9,446 $9,236 35.34% 36.15%
$1,392 $953 WASTEWATER TREATMENT PLANTS $7,121 $6,558 $19,425 $18,698 36.66% 38.08%
$277 $338 STORMWATER COLLECTION $1,580 $1,574 $4,761 $4,829 33.18% 32.72%
$213 $189 SMALL SYSTEMS AND OTHER SERVICES $1,193 $1,072 $3,132 $3,049 38.11% 39.14%
$166 $144 SCADA, CONTROL & PUMPING $848 $658 $2,089 $2,088 40.57% 40.59%
$616 $562 ENGINEERING & INFORMATION SERVICES $3,092 $2,706 $8,067 $8,068 38.33% 38.33%
$182 $219 ENVIRONMENTAL SERVICES $898 $952 $2,605 $2,605 34.47% 34.46%
$351 $348 CUSTOMER SERVICE $1,784 $1,922 $4,419 $4,417 40.38% 40.39%
$724 $1,022 ADMINISTRATION & PENSION $3,772 $5,221 $10,631 $9,696 35.48% 38.90%
$2,756 $2,721 DEPRECIATION $13,903 $13,667 $21,157 $21,157 65.71% 65.71%
$8,405 $8,161 $43,878 $44,926 $102,424 $100,483 42.84% 43.67%
$3,703 $3,686  OPERATING PROFIT $13,986 $10,531 $33,251 $35,193 42.06% 39.74%
FINANCIAL REVENUE
$65 $66 INVESTMENT INCOME $292 $336 $810 $810 36.02% 36.02%
$167 $167 PNS FUNDING HHSP DEBT $833 $833 $2,000 $2,000 41.67% 41.67%
$1,074 $1,042 MISCELLANEOUS $5,469 $5,259 $504 $504 1084.47% 1084.47%
$1,306 $1,275 $6,594 $6,429 $3,314 $3,314 198.95% 198.95%
FINANCIAL EXPENSES
$733 $738 LONG TERM DEBT INTEREST $3,649 $3,696 $8,872 $8,872 41.12% 41.12%
$17 $15 AMORTIZATION DEBT DISCOUNT $83 $75 $199 $199 41.50% 41.50%
$382 $377 DIVIDEND/GRANT IN LIEU OF TAXES $1,929 $1,887 $4,663 $4,663 41.37% 41.37%
$10 $0 MISCELLANEOUS $20 $1 $24 $24 82.95% 82.95%
$1,141 $1,130 $5,680 $5,659 $13,758 $13,758 41.28% 41.28%
NET PROFIT (LOSS) BEFORE
$3,868 $3,831 OTHER COMPREHENSIVE INCOME $14,900 $11,302 $22,807 $24,749 65.33% 60.20%
$0 $0 OTHER COMPREHENSIVE INCOME $0 $0 $0 $0 0.00% 0.00%

NET PROFIT (LOSS) AVAILABLE FOR
$3,868 $3,831 CAPITAL EXPENDITURES $14,900 $11,302 $22,807 $24,749 65.33% 60.20%

G:\Finance\general\Fin Acct\Excel\FinStmts\Month\2016-17\5_FS AUG 16
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Halifax Regional Water Commission September 29 2016

TO: Ray Ritcey, Chair and Members of the Halifax Regional Water
Commission Board

SUBMITTED BY: Original Signed By:

Jamie Hannam, P. Eng.
Director, Engineering & Information Services

APPROVED: Original Signed By:
Carl Yates M.A.Sc., P. Eng., General Manager
DATE: September 22, 2016
SUBJECT: Quinpool Road / Peninsula Transmission Main Rehabilitation
ORIGIN

Halifax Water’s Five Year Business Plan, approved by HWRC Board in October, 2014,

RECOMMENDATION

The HRWC Board approve the Design phase of the Quinpool Road/Peninsula
Transmission Main Rehabilitation project at an estimated cost of $676,000.

BACKGROUND

The 15” Peninsula Intermediate Transmission Main (15” PLT Main) was installed in
1856. This 375mm diameter transmission main was the original main that conveyed
water from Chain Lake to the city of Halifax. The alignment of the transmission main
runs from the Chain Control Chamber, near North West Arm Drive, along Crown Drive,
through easements to the Armdale Roundabout, and then along Quinpool Road to the
Halifax Commons. (See attached sketch). The transmission main was subsequently
extended along Robie Street in 1913. Portions of this line were previously cleaned and
lined in 1973.

The unlined sections of this main have significant internal tuberculation resulting in
reduced system hydraulic capacity.
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The 24” Peninsula Low Transmission Main (24” PLT Main) was constructed in 1862.
This 600mm diameter transmission main was installed in the same corridor as the 15”
PLT Main and, in most cases there is less than 600mm separation between the two mains.
A portion of this main was cleaned and lined in 1995. Flow testing has found the unlined
portions of this line also to be heavily tuberculated.

A project is proposed for the installation of a structural liner inside the old transmission
mains utilizing innovative ‘trenchless technology’ to extend the serviceable life of these
critical transmission mains.

Installing a structural liner inside the old pipes will maximize the flow capacity and
reduce the operational liability. It will also minimize the disturbance of other buried
utilities. The only alternative would be to undertake a very expensive and disruptive,
traditional ‘open-cut’ replacement project.

DISCUSSION

The proposed project will consist of the rehabilitation (pipe cleaning and the installation
of a fully structural liner) of approximately 4000 metres of the 24” PLT Main and 1500
metres of the 15” PLT Main as indicated on the attached sketch. The work will also
include the installation of some new piping/valves, and the reconfiguration of
connections at various intersections along the corridor.

The portion of the 15” PLT Main on Robie St. (1913) from Quinpool to South Street has
been included in the design scope. Once the design and detailed cost estimate for the
work along the 24” PLT Main is complete, staff will assess whether the Robie St. work
should be accommodated within the project.

Sections of the 24” PLT and the 15” PLT Mains pass under a Nova Scotia Power (NSP)
electrical substation and the main CNR railway between Chebucto Road and Roosevelt
Drive. Considering the high consequences of a transmission main break in this area, that
section of the two mains will be a part of the project.

A secondary purpose of the project is to upgrade the transmission main to allow the 24”
PLT Main to be switched from the Peninsula Low Zone to the Peninsula Intermediate
Zone.  To achieve this capability, the new fully structural liner will need to be
specifically designed for the higher internal pressure.  Additionally, new Pressure
Reducing Valves (PRVs) and associated valve/piping modifications will be required at
the Chain Control Chamber and near the Cogswell/Robie intersection. Subject to final
design, additional PRV Chamber(s) sites may also be identified along the transmission
main.
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A number of customers are serviced directly off the 24” PLT Main. Some of these
services are old and are identified as being lead service lines. It is planned that all lead
services connected to the 24” PLT Main will be fully replaced from the main to the house
and an individual PRV installed in each building serviced directly off the transmission
main in order to accommodate planned pressure increases in the main.

A significant challenge will be to work with the Halifax Regional Municipality (HRM),
local businesses, customers and the contractor to minimize the time and extent of
disruption to all stakeholders.

On August 16, 2016, Halifax Water received Federal and Provincial infrastructure
funding for this project through the Clean Water and Wastewater Fund (CWWF). The
CWWEF provides for 75% funding of all eligible project costs.

One of the stipulations for Clean Water and Wastewater Fund approval is that the project
must be completed by March 2018. In order to meet project funding commitments, there
is a need to initiate the design work immediately. A formal Request for Proposals (RFP)
for Engineering Services was issued by Halifax Water, with award pending funding
approval.

The estimated total cost of the design phase of this project is approximately $676,000.

This includes approximately $626,000 for external consultants and $50,000 for internal
staff time as well as interest and overhead.

BUDGET IMPLICATIONS

The CWWF funding provides 75% cost sharing for all eligible expenses for design and
construction, with Halifax Water providing 25% of eligible costs and 100% of ineligible
costs. Ineligible costs generally include internal staff time, overheads, and interest during
construction. As detailed on the attached spreadsheet, this equates to $469,500 from
CWWEF and $206,500 from Halifax Water.

The $206,500 Halifax Water portion is available within the 2016/17 Capital Budget
under “Water — Critical Valves as this work has not yet proceeded.

The 2017/18 Capital Budget will include the funding requirements for the construction
phase of the project.
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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”.

ALTERNATIVES

There are no recommended alternatives.

ATTACHMENTS

1. Cost Estimate Quinpool Design Costs
2. Peninsula Transmission Rehabilitation Plan

Report Prepared By: Original Signed By:
Tom Gorman, Manager Water Infrastructure, 902- 490-4716

Financial Reviewed By: Original Signed By:

Cathie O’Toole, MBA, CPA, CGA, Director Corporate Services,
902-490-3572
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Cost Estimate for Design Work for the Quinpool Transmission Main Rehabilitation Project September 8, 2016

ITEM#5.1

ATTACHMENT 1

Description Eligible Costs Ineligible Costs Total Costs
Elginle COosts
ETVITOTNMEntar Costs
DESIgT 7 ENYIMESTTNY COSS (ESUMated) $500,000 $500,000
COmNStructon Cost 30
COMNUMQETICIES at 2070 $100,000 $100,000
Sub-Total $600,000 $600,000
15% HST $90,000 $90,000
Gross Eligible Costs $690,000 $690,000
Tax Rebate ($64,284) ($64,284)
Net Eligible Costs $625,716 $625,716
Ineligible Costs
Halifax Water Staff Time For Design - estimated $25,000 $25,000
Overheads and interest @ 4% $25,029 $25,029
Total Ineligible Costs $50,029 $50,029
Total Project Cost Estimate $675,745
Federal-Provincial Share of Eligible Costs $469,287 $0 $469,287
Rounded $469,500 $0 $469,500
Halifax Water Share of Eligible and Ineligible Costs $156,429 $50,029 $206,458
Rounded $156,500 $50,000 $206,500
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Halifax Regional Water Commission
® September 29, 2016

TO: Mr. Ray Ritcey, Chair and Members of the Halifax Regional Water
Commission Board

SUBMITTED BY: Original Signed By:

Jamie Hannam, MBA, P. Eng.
Director — Engineering & IS

APPROVED: Original Signed By:
Carl Yates M.A.Sc., P.Eng., General Manager
DATE: September 22, 2016
SUBJECT: Northwest Arm Sewer Rehabilitation — Detailed Design
ORIGIN

The 2016/17 Capital Budget.

RECOMMENDATION

The HRWC Board approve an increase in gross funding of $300,000 for the design phase
of the Northwest Arm Sewer Rehabilitation project for a revised total budget of
$600,000.

BACKGROUND

The existing Northwest Arm (NWA) sewer system is approximately 100 years old and is
at the end of its service life. The NWA system is a combined sewer (conveying
wastewater and storm water) and services the Armdale area which represents
approximately 20% of the Halifax peninsula. This collection system comprises a 650
hectare sewershed located within a well-developed portion of land and a population base
of some 22,000 people. The NWA sewer is approximately 4.5 km in length and is
typically 1200 mm in diameter and was constructed using a combination of materials and
cross sections. Approximately one third of the sewer is round precast concrete, one third
is segmental clay, and one third is horseshoe shape concrete. Access to the sewer is
difficult because of its location between the shore of the Northwest Arm and houses,
buildings and other structures that were constructed along the shore.
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A condition assessment of the sewer was conducted in 2006 using video and sonar
equipment. The assessment identified deficiencies along the entire length of the sewer.
Severe sedimentation, root penetrations, exfiltration, infiltration and limited structural
problems were identified, thus a rehabilitation strategy was initiated to eliminate these
problems, extend the life of the sewer, and improve serviceability.

In 2009, a pilot project was conducted which resulted in approximately 460 metres of the
NWA sewer rehabilitated with cured-in-place-pipe (CIPP) lining. The pilot project was
successful in establishing that the CIPP method is viable and effective for rehabilitation
of the circular portion of the NWA sewer. The cost of the pilot project was $1,435,000 or
approximately $3,100 per lineal metre.

Following the successful pilot project, a study was completed by Genivar in 2012 to
review if other trenchless technologies are viable, potentially more cost effective, or offer
additional advantages. The report recommended the continued use of a CIPP lining
system to rehabilitate the remaining 4 km of sewer.

At the February 2016 Halifax Water Board meeting, $300,000 was approved for design
services relative to the rehabilitation of the remaining 4 kms of sewer. At that time is was
anticipated that the design would be completed in 2017 followed by construction in 2018
and 20109.

DISCUSSION

HRWC, through HRM, made application to have this project funded from the
Provincial/Federal Clean Water Wastewater Fund (CWWF) and the project has been
approved for funding in the amount of 75% of eligible costs up to a maximum of
$12,257,781. The funding approval is based upon a project completion date of no later
than March 31, 2018. It is noted that ineligible costs include Halifax Water staff time and
interest and overheads.

The design phase is now being accelerated to complete over the next several months in
time for a spring 2017 construction tender. At this time it is estimated that the design
phase of the project will cost in the order of $600,000 including net HST. Of this amount
it is estimated that $50,000 will be CWWEF ineligible costs (staff time and
interest/overheads) and the balance of $550,000 are CWWF eligible costs.

A future report will request approval for the construction phase.
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BUDGET IMPLICATIONS

This recommendation is requesting a gross increase of $300,000 for the design phase of
this project; however, no net increase to the current level of approved funding from
HRWC is required. The 2016/17 Capital Budget allocated $300,000 under “Wastewater
Trunk Sewers — Northwest Arm Sewer Rehabilitation” and these funds were approved by
the Halifax Water Board at the February 2016 Board meeting. It is now recognized that
the design phase cost will be in the order of $600,000. However, as the project is funded
from the CWWEF, the total cost to Halifax Water is estimated to be $187,500 (25% of
eligible costs (25% of $550,000) plus 100% ineligible costs (100% of $50,000)) and thus
the previously approved $300,000 provides adequate funding. Discussions with the
NSUARB indicated that this gross level funding should be forwarded for their
consideration.

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”.

ALTERNATIVES

There are no recommended alternatives.

ATTACHMENT

Sketch — Northwest Arm Sewer Rehabilitation

Report Prepared by: Original signed by Jamie Hannam on behalf of:

David Ellis, P. Eng. Manager, Wastewater Infrastructure,
902-490-6716

Financial Review by: Original Signed By:

Cathie O’Toole, MBA, CPA, CGA, Director, Corporate
Services, 902-490-3685
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Halifax Regional Water Commission HRWC Board
September 29, 2016

TO: Mr. Ray Ritcey, Chair and Members of the Halifax Regional Water
Commission Board

SUBMITTED BY: Original Signed By:

Cathie O’Toole, MBA, CPA, CGA Director of Finance &
Customer Service

APPROVED: Original Signed By:
Carl Yates M.A.Sc., P.Eng., General Manager
DATE: September 20, 2016
SUBJECT: 2016 Fall Debenture
ORIGIN

Halifax Water (HW) participation in the Fall 2016 MFC Debenture issue to secure debt
financing for 2016/17 additions to utility plant in service.

RECOMMENDATION

It is recommended that the Halifax Water Board:

1. Approve the financing of $7,052,667 for a 10 year term with a twenty year
amortization schedule and an all-inclusive rate not to exceed 5.5%.

BACKGROUND

The HRWC is legally required to borrow through the MFC. The borrowing proposed in
this report is consistent with the Five Year Business Plan, and the Approved Operating
and Capital Budgets for 2016/17, and the approved rates.

DISCUSSION

Long term debt issued for water and wastewater projects is traditionally amortized for a
period of 20 years based on the life of the asset being financed. Traditionally the market
for 20 year financing in Canada has been significantly more expensive than 10 year
financing so 20 year amortized debt is usually financed for 10 years and the balloon
payment refinanced for the remaining 10 years.
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HRWC refinanced a balloon payment of $2,000,000 in the 2016 Spring debenture
process.

The 2016/17 Capital and Operating Budgets were prepared based on a projection that
HRWC will be required to issue $31,946,215 of debt in 2016/17 to finance water,
wastewater and stormwater additions to utility plant in service. HRWC does not require
the full amount of debt at this time, based on current cash flow projections, status of
capital projects, and capital spending year to date. As noted above, HRWC budgeted to
borrow $31,946,215 in 2016/17 and is borrowing $7,052,667; deferring the issuance of
debt for the balance to 2017/18.

The final amount, timing of the debt issuance and interest rates, will not be known with
certainty until the formal debenture process concludes.

HRWC’s debt is covered by a blanket guarantee approved by HRM Council in
September 2014. The blanket guarantee will apply to all HRWC debt with a condition
that HRWC must maintain a debt service ratio of 35% or less. HRWC’s debt service
ratio is 21.8% as of August 31, 2016.

HRWC’s outstanding debt at March 31, 2016 was $240.1 million, and debt is projected to
be $226.0 million by March 31, 2017.

BUDGET IMPLICATIONS

HRWC budgeted for $31.9 million in debt servicing in 2016/17; a 12.8% increase from
2015/16. Halifax Water’s capital financing strategy is designed to maintain a debt
service ratio of 35% or less; and to use a mixture of infrastructure funding, development
related charges (reserves), depreciation, and debt.

ALTERNATIVES

Halifax Water could choose to forgo participation in the 2016 Fall Debenture and defer
issuance of debt until Spring 2017, however this introduces some additional risk with
respect to rising interest rates.

ATTACHMENTS

Borrowing Resolution
Updated Cash Flow Model for 2016/17 based on actual to August 2016 and
forecasted Operating and Capital expenditures

Report Prepared by: Original Signed By:
Cathie O’Toole, MBA, CPA, CGA Director of Corporate Services, 490-3685
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HALIFAX REGIONAL WATER COMMISSION
BORROWING RESOLUTION

WHEREAS the Halifax Regional Water Commission, (the Commission)
is incorporated under the provisions of the Halifax Regional Water Commission Act, Ch.
55 of the Acts of 2007 (The Act);

AND WHEREAS the Act provides that the Commission has power to
borrow such sums as may be authorized and approved by the Board of the Commission
for the purposes of the Commission, subject to the approval of the Nova Scotia Utility
and Review Board,

AND WHEREAS the Commission wishes to borrow for the purpose of
financing regular Additions to Utility Plant in Service for a 20 year amortization period;

AND WHEREAS a blanket guarantee for Halifax Regional Water
Commission Debt was approved by the Halifax Regional Municipality on September 23,
2014;

BE IT THEREFORE RESOLVED

THAT under the authority of Section 16 of the Act the Commission
borrow from the Municipal Finance Corporation, for the purpose set forth above, a sum
or sums not exceeding $7,052,667 for a 10 year term amortized over a 20 year
amortization period at an all-inclusive rate not to exceed 5.5% percent;

THAT the sum be borrowed by the issue of debentures of the Commission
to such an amount at the Commission deems necessary and that the debentures be
arranged with the Nova Scotia Municipal Finance Corporation, with interest to be paid
semi-annually and principal payments made annually;

THAT this resolution remains in force for a period of not more than 12
months from the passing of this resolution.

I certify the above to be a true copy of a Resolution approved at a meeting of the Halifax
Regional Water Commission held on September 29, 2016.

James G. Spurr
Corporate Secretary and Legal Counsel



Cash Flow Model for 2016-17

As of September 20/16

Original Revised Adjustments

Budget Budget Forecast for Cash Flow Cash Flow Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total Variance
Operating Revenue 135,675,302 135,675,302 135,675,302 - 135,675,302 9,771,513 10,694,018 10,179,483 11,458,645 11,203,859 10,893,293 19,908,370 10,393,293 10,393,293 10,093,293 10,093,293 12,033,997 137,116,353 1,441,051
Operating Expenses (79,599,616) (79,599,616) (79,599,616) 3,086,400 (76,513,216) (5,174,624) (5,130,319) (6,754,446) (5,924,898) (5,321,210) (6,159,435) (6,159,435) (6,159,435) (7,459,435) (6,159,435) (6,159,435) (6,159,435) (72,721,540) 3,791,676
Non Op Revenue 3,290,620 3,290,620 3,314,267 - 3,314,267 91,152 84,017 91,729 94,268 96,980 2,109,522 109,522 109,522 109,522 109,522 109,522 109,522 3,224,802 (89,465)
Non Op Expenses (59,212,016)  (59,212,016) (59,485,328) 23,386,668  (36,098,660) (264,760) (3,636,386) (3,112,822) (2,543,137) - (6,929,867) (2,198,900) (8,704,119) (188,299)  (3,903,148) (1,792)  (5,939,576) (37,422,805) (1,324,145)
Operations Total 154,290 154,290 (95,375) 26,473,068 26,377,693 4,423,280 2,011,330 403,944 3,084,878 5,979,629 (86,486) 11,659,558 (4,360,738) 2,855,082 140,233 4,041,589 44,509 30,196,809 | | 3,819,116 |
Capital Expenditures (incl CCC projects) (66,777,000) (66,777,000) (68,427,000)  (20,600,000) (89,027,000) (1,125,994) (1,915,634) (4,186,840) (3,047,448) (3,373,974) (5,994,456) (9,156,645) (9,838,861) (8,780,876) (8,668,734)  (8,605,024) (7,420,670) (72,115,157) 16,911,843
New Long Term Debt 32,771,215 32,771,215 32,771,215 1,742,258 34,513,473 - 1,986,250 - - - - - 6,999,772 - - - - 8,986,022 (25,527,451)
Other Incoming Cash (CCC, RDC, ROW, etc) 9,166,000 9,166,000 16,491,000 3,290,000 19,781,000 1,080,020 587,443 (114,753) 1,494,696 160,606 350,000 350,000 350,000 5,827,410 397,794 409,237 3,728,876 14,621,328 (5,159,672)
Changes in working capital - - - (350,000) (350,000) (293,790) 695,609 7,178,991 (5,366,165) 532,961 - - - - - - 1,000,000 3,747,605 4,097,605
|Net Cash Flow (24,685,495) (24,685,495) (19,260,160) 10,555,326 (8,704,834) 4,083,516 3,364,997 3,281,341  (3,834,039) 3,299,221 (5,730,942) 2,852,913 (6,849,827) (98,384) (8,130,706)  (4,154,198) (2,647,285) (14,563,393)| | (5,858,559)|
Opening Cash Balance 46,478,023 46,478,023 50,561,539 53,926,536 57,207,878 53,373,839 56,673,060 50,942,118 53,795,031 46,945,204 46,846,820 38,716,114 34,561,915 46,478,023
|Ending Cash Balance 37,773,189 50,561,539 53,926,536 57,207,878 53,373,839 56,673,060 50,942,118 53,795,031 46,945,204 46,846,820 38,716,114 34,561,915 31,914,631 31,914,631 |

Peak Valley
Actual reconciled month end cash balance 50,561,539 53,926,536 57,207,878 53,373,839 56,673,060 - - - - - - - -
Variance - - 0 - 0 0 0 - - - - - - - -
9/20/2016

G:\Finance\general\Fin Acct\Excel\Cash Flow - Operating\2016-17\Cash Flow model - 2016-17 - current
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September 29, 2016

TO: Ray Ritcey, Chair and Members of the Halifax Regional Water
Commission Board

SUBMITTED BY: Original Signed By:
Jamie Hannam, P. Eng., Director, Engineering & IS

APPROVED BY:  Original Signed By:
Carl Yates, M.A.Sc., P. Eng., General Manager

DATE: September 22, 2016

SUBJECT: Federal/Provincial Infrastructure Funding - Clean Water &
Wastewater Fund (CWWF) Approvals

INFORMATION REPORT

ORIGIN
August 5, 2014 HRM Council report “Building Canada Fund Infrastructure Projects”.

HRWC Board Report; Federal/Provincial Infrastructure Funding — Additional Candidate
Project approved May 26, 2016

BACKGROUND

The 2016 Federal Budget announced the details of the federal government’s overall plan
to invest more than $120 billion in infrastructure over 10 years. The plan will be
implemented in two phases:

e Phase 1 of the Government’s long-term infrastructure plan is currently being
rolled out within a two year time horizon, with an immediate focus on
maintenance and rehabilitation. The priority areas for spending are:

e Modernize and rehabilitate public transit,

Water and wastewater systems

Affordable housing

Protect infrastructure systems from the effects of climate change.
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Phase 2 will occur in years 3 to 10 of the Government’s long-term infrastructure
plan. In this phase, the goals will be broader and more ambitious: a more modern,
cleaner economy; a more inclusive society; and an economy better positioned to
capitalize on the potential of global trade. The government is working with the
Federation of Canadian Municipalities (FCM) throughout 2016 to develop more
concrete details and criteria for this phase of the infrastructure plan.

Federal funds available for Nova Scotia municipalities during Phase 1 included:

$86 million over 2 years for water and wastewater in the Clean Water &
Wastewater Fund (CWWEF). Eligible projects include rehabilitation and
optimization of water, storm water and wastewater infrastructure, and upgrades to
meet regulatory requirements. New construction will be considered if projects can
be completed within the 2 year timeframe. Projects are cost-shared 50% by the
Federal government, 25% by the Provincial government and 25% by the
respective municipality/utility under this fund.

The CWWEF application process required a prioritized list of projects with HRM Council
approval. The Halifax Water Board approved a prioritized list of projects eligible for
phase 1 of the CWWEF. These projects and several HRM projects were subsequently
endorsed by HRM Council. The prioritized list of projects, which were submitted on June
27, 2016 to the CWWE for cost sharing consideration, is noted below:

Halifax Water Projects:

1.

Northwest Arm Sewer Rehabilitation ($ 17,153,000)

Federal Ask: $8,576,500 Provincial Ask: $4,288,250
Halifax Water Amount: $4,288,250

The 4.5km Northwest Arm trunk sewer is over a century old. It is 1200 mm in
diameter and a large part of the line is constructed of clay blocks mortared
together. This line needs to be structurally renewed to extend its service life,
prevent leakage and overflows into Northwest Arm and bring it into line with
modern environmental standards.
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2. Peninsula Transmission Main Rehabilitation ($7,200,000)

Federal Ask: $3,600,000 M Provincial Ask: $1,800,000 M
Halifax Water Amount: $1,800,000 M

This project involves the installation of a structural liner to extend the
serviceable life of a critical water transmission main in Halifax. There has
been significant development activity in peninsular Halifax in recent years,
with more planned.

Increased water supply is needed for future development and increased
densities. The innovative use of a structural liner using trenchless technologies
will rehabilitate one of the original pipes that have served the city for over 150
years, and minimize the impact on businesses and residents along the streets.

3. Lake Major Dam ($ 5,900,000)

Federal Ask: $2,950,000 Provincial Ask: $1,475,000
Halifax Water Amount: $1,475,000

A dam is required to impound water within Lake Major to provide water
supply to the greater Dartmouth area. A new dam is required to replace the
existing gravity timber and earthen structure which has reached the end of its
service life.

4. Sullivan’s Pond Storm Sewer Renewal — Phase 1 ($ 9,890,000)

Federal Ask: $4,945,000 Provincial Ask: $2,472,500
Halifax Water Amount: $2,472,500

The existing storm sewer between Sullivan’s Pond and Halifax Harbour has
reached the end of its service life. A new 580 metre line is being designed.

5. JD Kline Filter Media and Underdrain Replacement ($5,600,000)

Halifax Water Amount: $1.4M  Federal Ask: $2.8M Provincial Ask:
$1.4M

The J.D. Kline Water Supply Plant supplies treated water to the communities
of Halifax, Bedford and Sackville, and provides the only specific barrier to
prevent pathogens from entering the drinking water supply. This project
involves the replacement of the existing filter media and underdrains in all
eight filters, the majority of which are beyond their recommended life span.
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HRM Projects:

6. Fall River Water Servicing ($7,600,000)

Federal Ask: $3,800,000 M Provincial Ask: $1,900,000 M
HRM Amount: $1,900,000 M

This is a new construction project that would install approximately 3.5 km of
central water services from Windsor Junction Road to Fall River Centre via
Fall River Road. As this falls outside the current service boundary, HRM must
facilitate a planning process to determine project scope and would be
responsible for the construction costs of the water system.

7. Herring Cove Servicing — Phase 2B ($12,750,000)

Federal Ask: $6,375,000 Provincial Ask: $3,187,500
HRM Amount: $3,187,500

This is the final phase of a new construction project that is providing central
water and sewer service to the community of Herring Cove. In 1999 HRM
Council agreed to extend water service to the area due to the co-location of a
Harbour Solutions sewage treatment plant. By 2008, the first three phases
were completed; however Phase 2B has never been initiated due to the fact
that escalating construction prices exceeded the original budget and
insufficient funds were available to complete it. This project is located inside
the service boundary with HRM being responsible for the construction costs
of the water system.

DISCUSSION

CWWEF Project Approvals

On August 16, 2016, Prime Minister Justin Trudeau, and the Honorable Stephen McNeil,
Premier of Nova Scotia, announced that they had reached a bilateral agreement that will
result in more than $238 million being invested in wastewater and public transit projects
across the province with the following attributes.

This funding is part of the first phase of Investing in Canada, the Government of
Canada’s historic $120-billion plan to support public infrastructure across the
country over the next 10 years.

Under this agreement, the Government of Canada has made its funding retroactive
to April 1, 2016, so projects can proceed without delay to ensure a productive
construction season.
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o Details on Phase 2 of Investing in Canada will be announced over the next year.

All seven of the CWWEF projects submitted by HRM were approved for cost sharing. The
following details the project specific approvals:

Halifax Water’s
Project Total Total Federal/
Title Category Ask Approved Provincial
Northwest Arm Sewer Wastewater $17,153,000 $16,343,708 | $12,257,781
Sullivan’s Pond Wastewater
$9,890,000 $8,429,190 | $6,321,925
Peninsula Transmission Drinking Water
Mains $7,200,000 $7,508,594 | $5,631,446
Drinking Water
Lake Major Dam $5,900,000 $4,517,716 | $3,388,287
JD Kline Filter Media Drinking Water $5,600,000 $4,200,160 | $3,150,120
TOTAL AMOUNTS: $45,743,000 $40,999,368 | $30,749,559
HRM’s
Project Total Total Federal/
Title Category Ask Approved Provincial
Fall River Water Drinking Water $7,600,000 $7,925,739 $5,944,305
Herring Cove Servicing Wastewater $12,750,000 *$4,561,952 $3,421,464
TOTAL AMOUNTS: $20,350,000 $12,487,691 | $9,365,769

*The Total Approved for this project is calculated with an assumed 25% contribution
from HRM relative to the reduced Federal/Provincial amount.

The JD Kline Filter Media project approved total eligible cost was only 75% of the
original estimate as 25% of the project cost was funded within the 2016/17 Halifax Water
Capital Budget and thus ineligible. The balance of the Halifax Water projects were
slightly under the original submission cost estimate due to some inclusion of ineligible
costs and current year approval of design phase funding.

The Federal/Provincial cost sharing on the HRM Herring Cove project was limited to
$3,421,464, well below the submitted request. The information to date indicates that this
was the last project on the list and the approved amount was the balance of program
funds remaining.
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Design work, through external consultants, is in progress on all Halifax Water CWWF
projects. The projects are proposed for public tender in the December 2016 to March
2017 time frame, with construction planned for 2017, and final completion by March 31,
2018 (consistent with the phase 1 CWWF requirements).

The two HRM CWWEF projects are administered by HRM staff. However, consistent with
historical HRM service extension projects, HRM staff have advised that they will seek
formal approval to give Halifax Water “Agent” authority to manage the design and
construction of these projects on behalf of HRM. As such, no design work has been
initiated on these.

Aerotech WWTF Project Update

The Aerotech Wastewater Treatment facility (WWTF) Expansion and Upgrade project
was approved under the New Building Canada Fund: Provincial-Territorial Infrastructure
Component, Nation/Regional Projects (PTIC-NRP). Eligible costs within the PTIC-NRP
approval will be shared at $7,000,000 equally for a total of $21,000,000 between the
Government of Canada, Province of Nova Scotia and HRWC.

Subsequent to the Halifax Water Board approval in April 2016, the NSUARB approved
the final phase of capital funding for this project on August 22, 2016.

The detailed design for the project was completed in July 2016 and was subsequently
issued for public tender. The tender closed on September 9, 2016. The successful bidder
was L&R Construction with a bid price of $16,000,000.

With consideration for design costs, process equipment pre-purchases, the estimated total
cost of the eligible portion of the project remains just under the original $21,000,000
(eligible) and $22,755,000 (inclusive of ineligible) estimate.

Construction should begin within a few weeks and is scheduled for completion in
December 2017.

BUDGET IMPLICATIONS

All of the approved Halifax Water CWWF projects were identified within the 2016
version of the Five Year Capital Plan, spread across various years. To accommodate the
CWWEF schedule, the Halifax Water share of the total project costs will be included
within the 2017/18 Capital Budget
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The availability of the required funding for these projects is consistent with the current
multi-year financial plan, with some minor project deferral or re-scheduling of originally
proposed 2017/18 projects.

The net impact of the CWWEF funding assistance will have a positive impact on the

overall capital funding plan for HRWC in future years and may reduce debt requirements
and rate impacts or create capacity to fund other capital projects.

ALTERNATIVES

N/A

ATTACHMENTS

N/A

Report Prepared by:  Original Signed By:

Jamie Hannam, P. Eng. Director of Engineering & 1S,
902-490-4804

Financial Reviewed by: Original Signed By:

Cathie O’Toole, MBA, CPA, CGA, Director, Corporate Services
902-490-3685
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TO: Ray Ritcey, Chair and Members of the Halifax Regional Water
Commission Board

SUBMITTED BY: Original Signed By:

Reid Campbell, M.Eng., P.Eng., Director of Water Services

APPROVED: Original Signed By:

Carl Yates, M.A.Sc., P.Eng., General Manager
DATE: September 16, 2016

SUBJECT: Renewal of NSERC Industrial Research Chair and Research
Agreement with Dalhousie University

ORIGIN
Expiry of current research agreement with Dalhousie University on March 31, 2017.

RECOMMENDATION

It is recommended that the Halifax Water Board approve:

1. Support for the application by Dr. Graham Gagnon, of Dalhousie University, to
the Natural Sciences and Engineering Research Council of Canada, to renew the
NSERC/Halifax Water Industrial Research Chair in Water Quality and Treatment,
for a further 5 year term, commencing April 1, 2017.

2. Upon successful renewal of the Industrial Research Chair, renewal of our research
agreement with Dalhousie University for a further 5 year term commences April
1, 2017 at an annual fee of $190,000.

BACKGROUND

In June 2006, the Halifax Water Board approved funding of a 3-year research agreement,
valued at $400,000, with Dr. Graham Gagnon of Dalhousie University to execute the

research tasks identified in Halifax Water’s Water Quality Master Plan (WQMP). Based
on Halifax Water’s commitment to fund a research agreement with Dalhousie University,
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Dr. Gagnon was awarded a 5-year Natural Science and Engineering Research Council
(NSERC) Industrial Research Chair in water quality and treatment, matching Halifax
Water’s funding contribution. In 2007, Halifax Water constructed a pilot water treatment
plant, valued at $600,000, at the J. Douglas Kline Water Supply plant to be used as an
investigative tool in the implementation of this research program. In 2009, Halifax Water
extended the research agreement for an additional 2 years to take advantage of the full 5
year NSERC funding commitment, and to fully complete the initial phase of the research
program. Additionally, Halifax Water entered a separate agreement with Dalhousie to
obtain access to the new Clean Water Laboratory at Dalhousie University. Halifax Water
made contributions totaling $500,000 over 7 years for access to laboratory facilities and
staff. Dalhousie has also leveraged these funds for a further $500,000 towards research
through NSERC.

In July of 2011, the Halifax Water Board approved support for renewal of the research
chair for a subsequent five year term expiring on March 21, 2017. During the course of
this term, several other parties have been invited to join the Chair as partners. The
interests of these partners are complimentary to Halifax Water’s or the direction of the
Chair. These partners also make a financial investment in the Chair that is also matched
by NSERC. These partners include:

1. Cape Breton Regional Municipality Water Utility.

2. CBCL Ltd, consulting engineers.

3. Mantech Limited (an advanced laboratory analysis instrumentation company
based in Ontario).

4. LuminUltra Ltd. (a company developing and marketing biological analysis
technology based in Fredericton, NB).

The partners along with the matching contribution from NSERC bring an additional
$200,000 into the Chair annually, further strengthening the research program.

In November, 2016, Dr. Gagnon will be applying to NSERC for the renewal of the
Research Chair for a third term.

The current water quality master plan which includes a detailed research plan is attached
as Attachment 1.
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There are four Industrial Research Chairs in Canada in Drinking Water Quality and

Treatment as follows:

Number of
published
University Professor Partners papers in high
impact
journals 2010-
2016
Dalhousie Dr. Graham Halifax Water, CBRM, CBCL, 80
University Gagnon LuminUltra, Mantech
University of Dr. Peter Huck | 18 Ontario utilities, consultants 43
Waterloo and technology providers
Ecole Dr. Michele City of Montreal and Laval, 68
Polytechnique Prevost John Meunier Inc.
University of Dr. Robert 9 southwestern Ontario utilities 36
Toronto Andrews
DISCUSSION

When the first research contract was recommended to the Halifax Water Board in 2006,
staff presented several reasons why this was the appropriate approach to meet Halifax
Water’s water quality goals. At this point where staff is asking the Board to approve
renewal for a third term, it is appropriate to review the program to determine if the
benefits achieve are consistent with the initial rationale for the program design which
included the following:

e Research is led by a prominent and skilled researcher.

e If required, access is available to Dr. Gagnon’s North American wide network of
researchers and associates.

e Compared to staffing internally, flexibility is provided to staff up or staff down or
use staff with different expertise depending on the project demands.

e Access to diverse training, modeling programs and analytical software is more
readily available within Dr. Gagnon’s research group.

e Dalhousie’s water quality laboratory possesses a wide range of highly specialized
analytical and laboratory equipment required to conduct this research program.

e The Dalhousie research team has developed invaluable background experience
with Halifax Water treatment processes and operations staff.

e There is a solid history of knowledge transfer between Halifax water staff and
graduate student researchers.

e The Halifax Water research contribution to be Chair will be matched pending the
successful renewal of the Halifax Water/NSERC Industrial Research Chair.
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e A strategic relationship with Dalhousie has proven to provide several ongoing
benefits to Halifax Water such as support with operational or regulatory driven
projects outside of the research program and the dissemination of Halifax Water
research results to the water community at several prestigious conferences and
workshops. This allows Halifax Water to be at the forefront of water quality
research and innovation in North America.

Specific measures of the success of the program are noted below.

Benefits to Date for Halifax Water

The first ten years of the NSERC Industrial Research Chair has provided numerous
benefits to Halifax Water. The benefits are consistent with and reinforce the original
rationale for the program. A listing of a number of the more significant benefits is as

follows:

1.

10.

11.

Identified the dangers of partial replacement of lead service lines allowing
Halifax Water to adjust our replacement strategy, thus protecting public
health.

Identified that Health Canada lead sampling does not give true indication of
customer exposure to lead.

Identified the impacts of lake recovery before the phenomenon was widely
recognized, allowing Halifax Water time to react holistically.

Identified limitations of geosmin treatment strategies.

Adopted biofiltration at the J. Douglas Kline plant, reducing disinfection
byproducts by 20% and reducing chlorine costs by $30,000 per year.
Determined that the occurrence of lead in public buildings (schools, hospitals,
etc.) Is a function of the brand and model of fixture and building use rather
than of water treatment.

Identified that a planned conversion of our disinfectant from free chlorine to
chloramines would have negative consequences for lead, thus avoiding
significant unintended consequences form a major capital investment.
Successfully persuaded Nova Scotia Environment that there was no public
health benefit in installing filter —to-waste at Pockwock, thus avoiding a
capital investment of at least $5 million. NSE has since changed their
treatment standard accordingly.

Determined that inefficient operation of the hydraulic flocculators at the JD
Kline plant are a key treatment barrier to improved plant performance.
Conversion to mechanical flocculators are planned for a future date.
Developed filter resting as a zero cost method to mitigate the absence of filter
to waste.

Conducted research to show that current coagulant type/dose at JD Kline
yields optimum water quality and filter run times, while minimizing
downstream unintended consequences.
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12. Completed bench scale research which enabled Bennery lake staff to improve
plant performance to successfully remove high summer time level of
manganese, thus avoiding a significant capital expenditure.

13. Solved problem of high THM’s in the North Preston area of the distribution
system.

14. Successfully solved several low chlorine residual problem areas and
eliminated summer distribution system biofilm growth in some areas.

15. There is a direct operation benefit to having Ph.D students working close to
full time in water plants. They become a unique and invaluable expert
resource to treatment plant staff.

16. Bi-Annual symposia are held twice per year where research findings are
transferred to a variety of Halifax Water engineering and water services staff.

17. Treatment plant operators are trained by Dalhousie twice per year to address
specific operational issues.

18. 5 Articles were published in the Journal of the American Water Works
Association. One of those articles won best paper award in 2013 for the
Distribution and Plant Operations division of AWWA.

19. Saved approximately $70,000 per year in lab work done by Dalhousie which
would otherwise have been sent to outside 3™ party labs.

20. Four key Halifax Water staff were trained in Dr. Gagnon’s lab, two since the
establishment of the research chair. Dr. Wendy Krkosek, who is the maternity
leave replacement for our incumbent Water Quality Manager is on
secondment from Dr. Gagnon’s lab.

In 2016, Halifax Water is facing three significant challenges in the area of drinking water
quality and treatment. These challenges are as follows:

Rapidly changing source water quality. The quality of source water in
Pockwock Lake and Lake Major is undergoing rapid change. This is due to the
phenomenon of lake recovery due to the reduction of sulfate emissions and acid
rain and also possibly due to climate change. This is resulting in increasing levels
of color and organic carbon in the source water which impacts the ability of the
plants to meet their treatment objectives. It is also impacting the cost of treatment.
Source water changes are also introducing taste and odour causing compounds,
the removal of which is beyond the capability of current treatment processes.
Addressing these challenges will require new approaches to treatment process
operation and plant design.

Increasing demands on treatment plants. In addition to the demands of
changing source water quality, our treatment plants are now required to meet
performance levels that were not anticipated when they were designed. Further,
both plants are at the stage in their life cycle where we need to contemplate the
replacement of significant treatment process components. Any upgrades to
treatment plants must consider holistically, the changing source water impacts and
overall water quality goals.
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e Lead Service Lines. Halifax Water is embarking on a program to replace all
existing lead service lines to protect the health of our customers. Our research to
date has provided an insight into the occurrence of lead which has been used to
design our lead program. Embarking on a project to remove lead service lines will
be a transformation project for Halifax Water from the point of view of customer
interaction and distribution system management.

Two of these challenges will demand significant investment in our treatment plants over
the next ten years if we are to continue our standard of safe high quality water. The third
challenge, lead service lines, is a long term initiative that is exceedingly complex. Our
research efforts to date have been an important part of identifying and understanding
these challenges and have helped to develop initial strategies to deal with them.

The research program for the next five years is designed to address these challenges and
ensure that our improvements to treatment plants are incorporated to get the maximum
leverage from our existing infrastructure and research investments. A fourth theme has
been added to our research plan; data management. Over the past ten years Halifax Water
has accumulated a vast amount of water quality data, derived from both operations and
research. The data management focus will address how we gain maximum benefit from
this data and leverage it for both better day to day operational decisions as well as long
term treatment investment decisions.

Another feature of the proposed research plan is that specific resources are dedicated to
day to day operational improvements. When the plan was first envisaged over ten years
ago, the vision was that with time, as plant optimization challenges were met, the
research would gradually shift to day to day operational improvements. While we are
currently encountering new and substantial treatment challenges, the program now has
dedicated research tasks aimed at helping the plant operators make day to day
improvements or solve new short term problems as they occur.

The attachments to this report describe the detailed research plan to be executed over the
next five year cycle. The detailed plan is organized according to the research themes and
describes the related research tasks. The themes and tasks are as follows:

THEME 1.  Source Water: Lake Recovery and Variable Source Water Quality.

=

Identification of Changing Source Water Quality.
Lake Recovery Monitoring
3. Assessment of Intake Locations and Structures

no
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THEME 2:

w N

THEME 3:

N =

THEME 4:

Treatment

Roadmap for a Robust Treatment Plant Design for a Changing Source
Water Quality.

J. Douglas Kline Water Supply Plant

Lake Major Water Supply Plant

Bennery Lake Water Supply Plant

Distribution System Water Quality.

Lead: Implementing the NDWAC Recommendations.
Distribution System Water Quality and Integrity Monitoring
Disinfection Efficiency and Minimizing Disinfection Byproducts.

Data Management

1. Adoption of a Data Management Tool.

BUDGET IMPLICATIONS

The proposed research contribution by Halifax Water is $190,000 per year for each of the
next 5 years. This is an increase from the previous contribution of $140,000. The increase
is attributed to the fact that there has not been an inflationary fee adjustment in the ten
years to date and also due to the significant water quality challenges that have arisen in
the last few years. This will require more extensive water quality analysis and research
efforts as discussed above. The increased fee supports more graduate students, the
purchase of several advanced pieces of laboratory equipment to support research
activities, and increased volume of water quality sample analysis for source waters and in
the distribution system.

ALTERNATIVES

None Recommended

ATTACHMENT

Water Quality Master Plan

Report Prepared by: Original Signed By:

Reid Campbell, M.Eng, P.Eng., Director, Water Services (902)490-4877

Financial Reviewed by: Original Signed By:

Cathie O’Toole, MBA, CPA, CGA, Director, Corporate Services

(902) 490-3685
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1 Introduction

Halifax Water has consistently produced drinking water that has safeguarded public health and achieved
regulatory compliance, despite the challenges that occur as regulations become more stringent,
infrastructure ages and once current technologies are eclipsed by more modern designs to meet the
new regulatory environment. One important tool Halifax Water uses is water quality strategic planning
which is formally executed through a Water Quality Master Plan (WQMP). Water quality master
planning describes the process whereby a water utility assesses the public’s expectations for water
quality and the direction of water quality regulations and trends, sets corresponding water quality goals
and then plans for necessary capital or operational improvements.

In 2006, Halifax Water completed its first formal WQMP. This plan was designed to set goals for water
quality that exceed regulatory requirements and to set a path for Halifax Water to achieve those goals
while treating water at an optimal cost. In 2011, the WQMP Version 2.0 was created and focused
mainly on upgrades and investigations concerning the JD Kline Water Treatment Plant; Halifax Water’s
most mature treatment facility.

WQMP Version 3.0 has a shift in focus away from one plant in particular and focuses more on source
water quality and its impact on treatment processes and distribution system water quality as a whole.
There are two main drivers for this change in focus. Firstly, recent research indicates that lakes in Nova
Scotia may be experiencing a recovery from acid rain, as sulphur emissions have drastically decreased
over the past few years. Recovery results in higher pH, increased productivity, and increased total
organic carbon. Both the Lake Major and J.D. Kline plants have been dealing with recent changing
source water quality which has been challenging the treatment process at both plants, resulting in
higher chemical usage and increased stress on treatment processes. WQMP V3.0 will focus efforts on
identification of lake recovery processes, what this means for future source water quality, and also how
to provide effective and robust treatment with existing infrastructure in the short term, while
developing a plan for capital upgrades to address changing source water quality and aging infrastructure
in the long term. Secondly, with the recent events in Flint Michigan around lead exposure in homes,
outcomes of research with Dalhousie University, and a shift in the industry approach (via American
Water Works Association policy) towards managing lead in the distribution system, WQMP V3.0 will
focus on developing a plan for removal of both public and private lead service lines by 2050, while
concurrently optimizing corrosion control treatment. It is likely that a Canadian regulatory requirement
will be adopted in the coming years in this direction and Halifax Water wants to ensure they are at the
forefront of this change in industry approach. Lead is a shared responsibility between the utility and the
homeowner, and as such, the focus will be a shift away from sampling and towards public engagement
and policy as new ways of engaging the public in uptake of replacement programs will need to be
identified and pursued.

Implementation of the WQMP is a combined effort between Halifax Water staff and a research
partnership with Dr. Graham Gagnon at Dalhousie University, and ultimately consulting engineers and
contractors who design and construct identified necessary changes. The NSERC/Halifax Water Industrial
Research Chair in Water Quality and Treatment is an integral part of conducting the research that leads
to internal policy and operational changes, treatment optimization opportunities, and ensures that



Halifax Water is at the forefront of water quality research and active in the development of best practice

for water utilities.

2 Research Accomplishments

Numerous research accomplishments since inception of the IRC program have led to both public health

benefits and cost savings for Halifax Water. The following table provides an overview of some of the

major discoveries and their associated impacts to Halifax Water of water quality research with the

Dalhousie Research Chair. Many of these discoveries form the basis of the direction of WQMP V3.0.

Discovery

Impact to Halifax Water

A) Identification of Lake Recovery. Discovered
through assessment of plant data over a 20-year
period that both Pockwock and Lake Major are
experiencing increased pH, color and TOC due to
decreases in sulphur deposition.

B) Development of NOM Monitoring Tools.
Developed a new method for oxygen demand in
water industry: peCOD. Developed a new model for
Fluorescence excitation-emission matrix (FEEM)
analysis.

C) Coagulant Mixing. Demonstrated that
coagulation mixing energy can be reduced by 4-5
times without compromising NOM removal

D) Biological Removal of NOM in Direct Filtration.
Successfully demonstrated that biofiltration can be
applied in a direct filtration plant without pre-
oxidation

E) Monitoring Biological Filtration. Demonstrated
that biomass measurements of ATP evolve
operationally and within filter cycles

F) Partial Lead Service Lines. Demonstrated that
PLSLs are an inappropriate solution for Halifax
Water

G) Lead Exposure. Demonstrated that current

Increased dosing of coagulant at both Lake Major
and J.D. Kline but J.D. Kline is pushing the limits of a
direct filtration plant
Decreased filter run times
Potential explanation for algal occurrence and
geosmin
peCOD is a new tool for assessing NOM that has
ideal applications for oxidation processes, and
shows promise for detecting subtle changes in
organic profiles over traditional TOC/DOC
techniques.
FEEM models will lead to online tools for improved
treatment operation
Outside of pumping, mixing represents the highest
energy costs to water plants
Applied new particle analysis technology to
demonstrate discovery
Biofiltration reduced THM concentrations by 40%
for Halifax Water
Bio filtration was reliable under broad temperature
range (4-25°C)
Reduced chlorine costs by $30,000 per year
Applied ATP as an emerging monitoring technology
for biofiltration
Developed protocols to demonstrate appropriate
ATP range and application to be used as
performance monitoring tools moving forward
Research based on 5-years of water sample analysis
by Dalhousie students
Led to policy change at Halifax Water in 2012,
partials are no longer conducted unless part of an
existing disruption.
Neither PVC or copper provide decreased lead
concentrations post PLSLs
Halifax Water now uses a 4L profile sampling to




Health Canada guideline for sampling does not give
true indication of lead exposure

H) Impact of Iron on Lead. Developed a
fundamental understanding of the relationship
between iron particles and lead

1) Role of Phosphate in Distribution System.
Demonstrated that phosphate has a significant role
in stabilizing iron particles and controlling lead
release

J) Lead Release in Large Buildings Showed how
localized lead release can be in large buildings and
demonstrated long-term risks of fountains to
children with researchers from Ecole Polytechnique
K) Avoided Unintended Consequences of
Disinfectant Changeover. Demonstrated that
conversion from free chlorine to chloramines would
lead to increased lead exposure

L) Filter-to-Waste. Demonstrated that there was no
public health benefit to implementing filter-to-
waste at J.D. Kline.

monitor lead concentrations rather than a first draw
sample.

Established that cast iron water mains interact with
lead materials

Developed new analytical method for quantifying
colloidal lead in water and a new procedure to
evaluate iron mineral and lead interaction

Allows Halifax Water to target specific areas of the
distribution for future LSL replacement programs
Halifax Water increased phosphate dose to reduce
lead in water and continues to study the impact of
this increase in customers’ homes

Halifax Water has developed sampling protocols for
large buildings

Halifax Water was part of a national survey of lead
management in Canada

Halifax Water was able to avoid negative
consequences of lead exposure by avoiding a
planned disinfectant changeover

NSE accepted evaluation, which saved Halifax Water
from a $5 Million capital investment. Led to
changes in NSE Treatment Standard

Implemented zero cost filter resting procedures in

place of filter-to-waste

In addition to these major discoveries, the IRC has published a total of 45 peer reviewed publications
since 2006 that are directly related to Halifax Water operations or research questions. Of these
publications, 5 have been in the Journal of the American Water Works Association, which is the most
widely read journal by utilities in North America. The two figures below show the publications by year
and also by topic area. Research through the IRC has generated 111 conference posters or
presentations provided by IRC staff and students since 2006. Dr. Gagnon has trained 20 PhDs, 50 MASc
students, 6 Post-Doctoral students and numerous undergrad students. Four of these graduate students
are now employed with Halifax Water, several more are working as consultants for key local firms, and a
few are employed in government, at both the provincial and federal levels. Bi-annual symposia are held
twice per year where research findings and current issues are transferred to Halifax Water Engineering
and Water Services staff. Furthermore, treatment plant operators are trained by Dalhousie twice per
year on specific relevant operational issues. This knowledge transfer between the Chair and Halifax
Water staff ensures the utility is at the forefront of water research discovery and engages and elevates
staff to be able to address complex operational issues with a solid knowledge base.
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3 WAQMP Direction

The overall water quality goals identified in the original WQMP remain on the priority list of Halifax
Water. There are also other water quality objectives that the utility has identified as being significant to
improving or strengthening water quality management and performance within the utility. Efforts will
also be placed on shifting the focus of Halifax Water’s strategic planning partially away from long term
WQ goals and more towards what can be done to support treatment plant operations and improve
water quality from a day to day perspective.

Over the course of the last five years, several water quality challenges have emerged that will challenge
Halifax Water’s ability to meet its water quality goals on an ongoing basis. There challenges are listed as
follows:

e Changing Source Water Quality. Due to lake recovery from reductions in acid rain, and the

effects of climate change, Halifax Water’s primary water sources are undergoing a quality
change that will challenge the capabilities of our treatment plants.
e Water Treatment. The effects of aging plants, and source water quality changes are requiring

Halifax Water to look at the effectiveness of our treatment processes. There is a need to
determine if the current processes are suitable for long term efforts and also to come up with
short term solution to provide effective robust treatment capability while long term solutions
are explored.

e Lead. Research has revealed that removing lead service lines from the system, combined with
optimal corrosion control is the best way to protect customers from exposure to lead.

e Data. Halifax Water has accumulated an immense resource of water quality data. The
appropriate tools and business processes need to be brought to bear to ensure that water
quality is well managed and that the investments in water quality and treatment are sound.

The research and operations plan (Appendix A) is organized according to four themes aligning with these
identified challenges.

3.1 Source Water: Lake Recovery and Changing Source Water Quality

Source Water quality is changing as a result of the effects of lake recovery from acid rain and possibly
climate change. This is being realized through increased difficulty in operating both the JD Kline and Lake
Major water supply plants. It manifests itself in increased chemical costs at Lake Major and in high head
loss and shorter filter runs at JD Kline. JD Kline is now operating near the margins of its design capability.
The major emphasis of this theme will include:

e |dentification of Changing Source Water Quality. Existing water and air quality data will be

mined and analyzed to better understand how the phenomenon affects water quality from both
a biological and physical/chemical point of view. Paleolimnological work will be continued to
better understand the effects of industrialization on water quality and what the natural or post
recovery water quality might be.

e lLake Recovery Monitoring. The water quality response to lake recovery will be evaluated and

characterized. This will include evaluation of the effects of lake recovery on algal activity and the
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occurrence of taste and odour causing compounds. Existing programs to sample and monitor
lakes will be evaluated to ensure that the appropriate monitoring is being undertaken. Also a
program to monitor algae throughout the growing season will be developed to understand its
occurrence and plan an appropriate response.

e Asssessment of Intake Structure Locations. The Lake Major Water Supply Plant optimization

study identified diurnally changing source water quality as a limitation on plant performance. A
new intake that draws a more consistent water quality is predicted to improve plant
performance. Evaluating intake location and design at other facilities, including JD Kline, is also
seen as a way to mitigate impacts of changing source water quality broadly and issues like
geosmin occurrence more specifically.

3.2 Treatment

Treatment processes are being challenged due to the lake recovery phenomenon. It is necessary to
develop both long term strategies and short term mitigation approaches to dealing with the effects of
changing source water. Additionally, the recently completed Lake Major Water Supply Plant
Optimization Study identified over one hundred plant improvements to address process deficiencies and
component obsolescence. Further investigation is required to ensure that plant improvements consider
other treatment factors and the changing source water. This theme will also include provision for
shorter term research that is intended to assist plant operations staff with specific short term treatment
challenges that may arise. Major components, listed by plant, include:

e ID. Kline Water Supply Plant. Previous research has identified deficiencies in pre-treatment and

flocculation processes. Work will be conducted to further evaluate improvement opportunities
and identify physical improvement projects and treatment strategies. Flocculation will be
evaluated to consider whether the proposed investment in mechanical flocculation is
worthwhile, or whether improved flocculation can be realized with changes to existing
hydraulic flocculator operation. Filter performance will be evaluated through a formalized filter
surveillance program. Further research will be conducted on passive biofiltration to see if it can
be enhanced through changes to pre-oxidation strategies or nutrient addition and through a
greater understanding of biofiltration processes. Further work will be conducted on coagulant
optimization to improve filter headloss performance and to ensure that the plant can source
coagulants that perform optimally and consistently. Further work will be conducted to optimize
backwash and air scour cycles and monitoring the effects of new media, underdrains and air
scour capability on treatment performance .

e lake Major Water Supply Plant. A ten year capital program was developed as an output of the

Lake Major Optimization Study. Research will be aimed at supporting and enhancing the ten
year capital improvement plan and will include research to support determination of a new
intake location, premix optimization, coagulant selection, clarification process optimization,
possible consideration of biofiltration, manganese optimization, and all aspects of filter
operation and filter performance. This theme will also support improvements in the process
waste system.



e Bennery Lake Water Supply Plant. This plant is nearing the end of an optimization cycle.

Remaining significant improvements include installation of plate settlers, the establishment of
filter surveillance, and continued optimization of manganese optimization.

3.3 Distribution System Water Quality

Historically, within Halifax Water and the water industry as a whole, distribution system water quality
has received less attention than treatment process operations and performance. Recently, there has
been an increased focus on possible risk factors to public health associated with distribution systems, a
good example of this is the recent attention being focused on the health risks associated with lead pipe
in the distribution system and the lack of understanding of the appropriate methods to replace such
materials without presenting additional health risks to people directly affected by replacement efforts.
In light of the increasingly stringent regulations surrounding distribution water quality, and to remain
loyal to the multi-barrier approach to water quality management, Halifax Water will direct efforts
towards actively monitoring and assessing both distribution system water quality and physical integrity,
and understanding the interrelationships between the two. Establishing a baseline of distribution water
quality, hydraulic and integrity information will allow the utility to integrate water quality and hydraulic
goals into the operation of the distribution system and focus attention on identifying and mitigating
areas that are a high risk for contamination or sensitive to significant water quality fluctuations. The
results of the monitoring program will be used to improve distribution system practices and implement
another layer of protection to public health. The main components of this theme include:

e lead. Based on operational experience and previous research, Halifax Water has determined
that the removal of lead service lines and optimized corrosion control treatment are required to
protect customers from exposure to lead. This will be realized through operationally adopting
the 2015 recommendations of the National Drinking Water Advisory Council (NDWAC). The
program will support this transformational initiative while continuing to grow the understanding
of the occurrence of lead in our local systems in order to continue to optimize corrosion control
practices.

e Distribution System Water Quality and Integrity Monitoring. Programs to monitor the integrity

of distribution system water quality will be continued. This will include incorporation of the
Partnership for Safe Water distribution program. Success of a recent fluoride tracer study in the
Lake Major system conducted to understand water age will be translated to other systems. This
will provide staff with an understanding of hydraulics and impacts on water quality throughout
the distribution system. Programs to monitor biological water quality will be evaluated and
operational strategies to optimize disinfection residuals will be identified and implemented.
Development of water quality integrity protocols through distribution systems events will also
be developed to ensure continuous safe water delivery.

e Disinfection Efficiency and Minimizing Disinfection By Product Formation. Significant work has

been done in monitoring and minimizing DBP formation. However, there is further opportunity
for improvement in this area, including work on chlorine age in water storage facilities and
optimal chlorine dosing.



3.4 Data Management

Better tools and processes are required to use and integrate the large quantity of water quality data
that exists. Enhanced data management tools will allow for better monitoring, day to day operational
decisions and sound investment in process improvements. Data management tools and business
processes will be explored and integrated.

4 Water Quality Goals

Water Quality Goals are based on the outcomes of previous terms of the WQMP combined with what
has been achieved by other “best in class” utilities that have adopted similar programs. These goals are
intended to ensure that Halifax Water not only meets current regulatory requirements, but will be well
positioned to meet predicted regulatory changes and maintain water quality that well exceeds the
current regulatory requirements. Though many of these goals remain the same, there are some
additional goals being added to this version of the WQMP to reflect overall direction and focus of the
WQMP and to set a standard for the associated research tasks. Many of these goals are a product of the
utility’s commitment to adapting a more proactive approach to water quality management, monitoring
and optimization.

Halifax Water has developed both global and specific water quality goals. The global goals are very
general and are intended to describe the overall objectives of the specific water quality goals. The
specific goals clearly define measurable objectives associated with priority water quality targets
identified by Halifax Water.

4.1 Overall Objectives:

4.1.1 Compliance

e  Full compliance with Guidelines for Canadian Drinking Water Quality.
e Full permit compliance

4.1.2 Source Water Quality

e Proactively protect our source water quality.
e Monitor source water quality to provide early warning of potential problems.

4.1.3 Water Quality and Treatment

e Adapt a pro-active approach to water quality monitoring and operations.

e Develop indicators of pending non-compliance events.

e Provide required training to improve operator knowledge of operational, treatment and water
quality objectives.

e Actively optimize treatment processes through monitoring and assessing the relationships
between treatment operations and finished water quality.

e Develop facility specific water quality and operational goals.

4.1.4 Distribution System Water Quality

e Integrate water quality goals into the operation of the distribution system.
e Actively monitor and understand water quality and physical integrity in the distribution system.
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e Identify distribution system contamination vulnerabilities and clearly identify communication
plans, responsibilities and accountabilities.

4.1.5 Customer Expectations

e Maintain customer perception of water quality that exceeds corporate strategic objectives.
e Incorporate our understanding of customer perspectives when developing overall water quality
goals.

4.2 Specific Goals:

4.2.1 Particle/Precursor Removal Goals
These goals describe HW'’s efforts to optimize the basic treatment process to improve particle removal,
which is the fundamental pathogen barrier, while at the same time also optimizing for TOC removal.

e 2 to 3 logremoval of giardia by filtration
e 3/4/4 log removal for giardia/viruses/cryptosporidium
e Individual filter turbidity values <0.1NTU: 95%, 0.3 NTU: 100%

DBP Goals: These goals describe how HW will improve disinfection which is one of the primary barriers to
protect public health, while at the same time also lowering disinfection by-products such as THM’s and
HAA’s.

e THM'’s < 80 ug/L (LRAA)
e HAA’s <60 ug/L (LRAA)

4.2.2 Distribution Water Quality Goals

These goals recognize that water quality is managed not only at the treatment plant but also to the
customers tap. They also recognize that the distribution system and water quality can positively or
negatively affect each other.

e Minimum distribution chlorine residual of 0.2 mg/L at all locations
e Develop and achieve distribution system HPC targets

e Maintain 90™ percentile residential lead levels below 15-ug/L

e Removal of 100 public lead service lines per year

e Removal of all public and private lead service lines by 2050

4.2.3 Waste Treatment Goals

These goals recognize that plant waste processing is a significant operating cost and that waste
management costs can be impacted by process changes. While secondary to public health issues, plant
process improvements must also consider the impact on waste treatment.

. Optimize residual disposal costs
o Achieve wastewater permit requirements



5 Overall Strategy to Achieve Goals

Based on the research findings to date and an overview of industry best practices, Halifax Water has
identified a number of tasks to be carried out to achieve the goals outlined above and to address facility
specific and system wide operational and treatment challenges that have been identified since the initial
WQMP was completed. Some tasks will serve to achieve multiple goals and others are focused on very
specific research tasks pertaining to the optimization of a specific treatment process. These tasks take
the form of several different types of activities such as the following:

e Pilot scale research studies.

e Consultant studies.

e Data collection and surveillance techniques.

e Development/evaluation of long-term monitoring programs.
e Best practice adoption.

e Operational changes.

e Training programs.

Some tasks will be completed by means of a well-defined research project over a relatively short period
of time and others, specifically treatment and distribution monitoring and optimization programs, will
require a significantly larger time commitment. Such programs encompass multiple planning,
development and implementation stages which may include identifying and setting achievable and
realistic goals, the development and implementation of monitoring programs, baseline performance
assessments, operator training programs, and the development of optimization plans, to name a few.

All of the tasks have been organized into the WQMP research and operations plan (Appendix A).
Justification and description of the themes in this plan were provided in section 3. As tasks are
completed, process changes, some resulting in capital projects, will be identified. These modifications
will be scheduled as resources and financing allow.

6 Research Plan and Execution

The overall program will be governed by a steering committee consisting of staff from Halifax Water and
Dalhousie University. The steering committee will periodically review research projects and progress.
The steering committee will meet quarterly to review research proposals for upcoming research and the
results of previous and ongoing research. At this time, Dalhousie will present detailed research results
in a seminar format to the steering committee and Halifax Water staff that are directly impacted by the
particular research tasks. Technical reports will be submitted as requested for specific research tasks.
Bi-annual symposia will be held to update a broader group of Halifax Water Operations and Water
Services staff on relevant research.

Depending on the specific research and expertise requirements, individual research tasks will be
executed either internally by Halifax Water staff or externally by the Dalhousie University research team
or external consultants, as required. An outline of parties responsible for each task is provided in
Appendix B.
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6.1 Halifax Water Research Team

Tasks that involve the optimization of day-to-day process operations or monitoring programs will be
completed internally using in-house staff and resources. The Water Quality Manager has been assigned
a leadership role in the provision of high quality drinking water; specifically related to treatment, water
quality and distribution operations optimization, monitoring and research. This person will play a lead
role in conducting water quality research, solving water quality, treatment and distribution problems,
pro-actively monitoring and improving treatment and distribution operations and methodologies, and
developing, implementing and monitoring water quality plans.

The Water Quality Manager has the role of advocate for the development and implementation of water
quality strategic plans and research programs. However, implementation of these programs will require
cooperation and commitment of several other stakeholders within the utility structure including the
general management, plant managers and operations superintendents, distribution superintendents,
and all directly impacted operations staff.

As Halifax Water undertakes the transformational lead service line replacement program, a new lead
team will be developed at Halifax Water to ensure that adequate resources are put towards the
program to achieve goals. The team will report to the Water Quality Manager, and will consist of a Lead
Program coordinator, a Data Analyst and a Water Quality Inspector specific to lead. These three staff
will work with staff in a variety of other departments, including Operations, GIS, Customer Service,
metering, and Water Services to implement new initiatives.
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