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Glossary	
 
AM	 Asset	Management		
AMI	 Advanced	Metering	Infrastructure	
AWWA	 American	Water	Works	Association	
BMPs	 Best	Management	Practices	
BOD5	 Biochemical	Oxygen	Demand	(5	Day	Period)	
BPF	 Biosolids	Processing	Facility	
CBOD	 Carbonaceous	Biochemical	Oxygen	Demand	
CCC	 Capital	Cost	Contribution	
CCME	 Canadian	Council	of	Ministers	of	the	Environment	
CCS	 Customer	Care	and	Service	
CCTV	 Closed	Circuit	Television	
CEU	 Continuing	Education	Unit	
CFIA	 Canadian	Food	Inspection	Agency	
CIP	 Capital	Infrastructure	Program	
COSS	 Cost	of	Service	Study	
COSM	 Cost	of	Service	Manual	
CRM	 Customer	Relationship	Module	
CSIF	 Canada	Strategic	Infrastructure	Fund	
CSO	 Combined	Sewer	Overflow	
CUPE	 Canadian	Union	of	Public	Employees	
DIA.	 Diameter	
DOE	 Department	of	Energy	
EM	 Environmental	Management	
EMO	 Energy	Management	Opportunities	
EP	 Environmental	Protection	
ERA	 Environmental	Risk	Assessment		
FCM	 Federation	of	Canadian	Municipalities	
GTU	 Green	Thermal	Utility	
HIAA	 Halifax	International	Airport	Authority	
HHSP	 Halifax	Harbour	Solutions	Project	
I&I		 Inflow	&	Infiltration	
ICI	 Industrial,	Commercial	&	Institutional	
IFRS	 International	Financial	Reporting	Standards	
IRS	 Internal	Responsibility	System	
IS	 Information	Systems	
IWA	 International	Water	Association	
JOHSC	 Joint	Occupation	Health	&	Safety	Committee	
LSL	 Lead	Service	Line	
m3	 Cubic	Metre	
MRIF	 Municipal	Rural	Infrastructure	Fund	
NGO	 Non‐Government	Organization	
NSE	 Nova	Scotia	Environment	
NSERC	 Natural	Sciences	and	Engineering	Research	Council	
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NSPI	 Nova	Scotia	Power	Incorporated	
NSUARB	 Nova	Scotia	Utility	and	Review	Board	
PI	 Plant	Information	
P2	 Pollution	Prevention	
RAM‐W	 Risk	Assessment	Methodology	for	Water	
RFP	 Request	for	Proposal	
RTU	 Remote	Terminal	Unit	
RWWFP	 Regional	Wastewater	Functional	Plan.			
SCADA	 Supervisory	Control	and	Data	Acquisition	
SIR	 Stormwater	Inflow	Reduction	
SOP	 Standard	Operating	Procedure	
SNSMR	 Service	Nova	Scotia	Municipal	Relations	
SSO	 Sanitary	Sewer	Overflow	
TRC	 Total	Residual	Chlorine	
TSS	 Total	Suspended	Solids	
UV	 Ultraviolet	
WEF	 Water	Environment	Federation	
WRF	 Water	Research	Foundation	
WSC	 Wastewater	and	Stormwater	Collection	
WSER	 Wastewater	Systems	Effluent	Regulations	
WWM	 Wet	Weather	Management		
WWTF	 Wastewater	Treatment	Facility	
WQMP	 Water	Quality	Master	Plan	
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1. EXECUTIVE SUMMARY 
	
With	the	completion	of	the	Cost	of	Service	Manual	(COSM),	Integrated	Resource	Plan	(IRP),	
and	 Debt	 Strategy,	 a	 sustainability	 framework	 is	 in	 place	 to	 guide	 the	 utility’s	 strategic	
goals.	 	 As	 directed	 by	 the	 Nova	 Scotia	 Utility	 and	 Review	 Board	 (NSUARB),	 a	 rate	
application	was	submitted	in	January,	2013	based	on	a	new	COSM	which	outlined	distinct	
rate	structures	for	each	of	the	three	services	provided	by	Halifax	Water.		Of	particular	note,	
in	 accordance	 with	 industry	 best	 practice,	 stormwater	 charges	 are	 now	 based	 on	
impervious	surface	area	instead	of	water	consumption.		The	NSUARB	approved	rates	for	a	
two	year	period	ending	March	31,	2015.			
	
As	 part	 of	 the	 rate	 application	 process,	Halifax	Water	 submitted	 its	Debt	 Strategy	which	
indicated	that	the	utility	should	base	an	efficient	capital	 funding	structure	on	a	maximum	
debt	service	ratio	of	35%	and	a	debt	to	equity	ratio	of	40	to	60	%.		The	Debt	Strategy	was	
carried	out	 in	 close	 consultation	with	 the	Municipal	Finance	Corporation	and	 the	Halifax	
municipality.		In	that	same	spirit	of	co‐operation,	Halifax	municipality	recently	approved	a	
blanket	guarantee	of	Halifax	Water	debt	as	long	as	the	debt	service	ratio	is	less	than	35%,	
and	also	renewed	a	5‐Year	Dividend	Agreement.			
	
This	 Five‐Year	 Business	 Plan	 is	 being	 developed	 to	 support	 the	 November,	 2014	 rate	
application	to	cover	the	2015/16	and	2016/17	fiscal	years.	 	 	As	directed	by	the	NSUARB,	
the	rate	application	will	reflect	consolidation	of	the	Urban	Core/Satellite	systems	and	the	
Airport/Aerotech	system	into	one	rate	base.		Several	challenges,	mainly	of	a	capital	nature,	
will	garner	the	attention	of	the	utility	over	the	next	five	years,	namely:			
	
 Impact	of	Significant	Current	and	Imminent	Capital	Projects	–	There	is	a	need	to	

accommodate	 new	 debt	 payments	 and	 depreciation	 for	 the	 Aerotech	 Wastewater	
Treatment	 Facility	 expansion,	 the	 Pockwock	 transmission	 main	 renewal	 along	
Kearney	 Lake	 Road,	 the	 new	 main	 on	 the	 MacDonald	 Bridge,	 the	 Northwest	 Arm	
sewer	rehabilitation,	 the	Beechville‐	Lakeside‐Timberlea	pipeline	to	transfer	sewage	
to	the	Halifax	sewer	shed,	and	the	implementation	of	advanced	meter	infrastructure.	
	

 Future	Capital	Demands	–	The	current	water,	wastewater	and	stormwater	rates	are	
insufficient	to	meet	the	capital	needs	for	sustainable	infrastructure	as	identified	in	the	
IRP.		The	IRP	acknowledges	that	wastewater	and	stormwater	assets	have	been	grossly	
underfunded	historically.			Institutional	capacity	will	have	to	increase	over	the	term	of	
this	Business	Plan	in	order	to	deliver	the	expected	capital	projects.	
	

 New	Environmental	Regulations	–	Increased	operating	expenses	will	be	incurred	by	
Halifax	Water	 as	 it	 conforms	 to	wastewater	 regulations	 recently	 entrenched	 in	 the	
federal	Fisheries	Act	related	to	the	CCME	municipal	wastewater	effluent	strategy.	
	

 Increasing	Energy	and	Chemical	Costs	–	electricity	and	chemical	costs	will	continue	
to	increase	at	a	rate	higher	than	inflation.		
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Although	the	previous	business	plan	indicated	a	steep	increase	in	capital	spending	to	match	
the	requirements	of	the	IRP,	which	stipulated	average	annual	investments	of	$131	million,	
this	 business	 plan	 presents	 a	 more	 gradual	 increase.	 	 This	 is	 in	 recognition	 of	 current	
economic	 conditions	 and	 to	 ensure	 customers	 do	 not	 experience	 rate	 shock.	 	 A	 rate	
smoothing	 strategy	will	 be	 employed	 to	 keep	 annual	 increases	 in	 the	 single	 digit	 range.		
Capital	budgets	are	anticipated	to	grow	from	$59.4	million	in	2015/16	to	$82.2	million	in	
2019/20.	 	 As	 capital	 budgets	 increase,	 the	 utility	 will	 see	 related	 increases	 in	 debt	 and	
depreciation	expense,	the	key	drivers	for	revenue	requirements.		
	
Over	the	course	of	the	Business	Plan,	most	operating	expenses	(excluding	depreciation)	are	
projected	 to	 be	 stable	with	 annual	 increases	 tracking	 at	 or	 below	 the	 Halifax	 Consumer	
Price	 Index	 [CPI],	 with	 the	 exception	 of	 energy	 and	 chemical	 costs.	 	 To	 mitigate	 cost	
increases	 associated	 with	 energy	 and	 chemicals,	 Halifax	 Water	 has	 a	 formal	 energy	
management	program	more	fully	described	in	this	document.	
	
Over	the	next	five	years,	Halifax	Water	will	likely	file	three	rate	applications,	including	the	
November,	 2014	 application,	 for	 a	 single	 rate	 base	 (Urban	 Core/Satellite	 systems	 and	
Airport/Aerotech	 system).	 	 Overall	 annual	 revenues	will	 need	 to	 increase	 approximately	
25%	above	2014/15	levels	over	the	five‐year	period	with	the	primary	focus	on	the	capital	
needs	 of	wastewater	 and	 stormwater	 assets.	 	 Halifax	Water	 is	 not	 alone	 in	 its	 quest	 for	
more	 sustainable	 funding.	 	 Unfortunately,	 wastewater	 and	 stormwater	 assets	 have	 been	
underfunded	 throughout	North	America,	 and	other	municipalities/utilities	have	made,	or	
are	 making	 plans	 to	 increase	 rates.	 	 The	 projected	 rate	 increases	 associated	 with	 this	
business	 plan	 have	 been	 viewed	 in	 the	 context	 of	 customer	 affordability	 in	 relation	 to	
median	household	 income	(an	 industry	benchmark)	with	proposed	rates	 less	 than	1%	of	
median	 household	 income.	 	 Where	 low	 income	 households	 experience	 difficulty	 with	
affordability,	the	utility	is	proposing	to	continue	with	the	H20	(Help	to	Others)	program	to	
support	these	customers,	with	funding	from	unregulated	activities.	
	
Although	 significant	 growth	 is	 forecast	 within	 the	 span	 of	 the	 five‐year	 plan,	 the	 recent	
Decision	from	the	NSUARB	on	the	Regional	Development	Charge	ensures	it	is	cost	neutral	
to	ratepayers,	i.e.,	growth	pays	for	growth.	
	
Inherent	 in	 the	business	activities	 for	Halifax	Water	 is	 an	obligation	 to	provide	value	 for	
customers	 as	 stewards	 of	 critical	 assets.	 	 To	 that	 end,	 the	 business	 plan	 highlights	 very	
formal	 programs	 to	 deliver	 efficient	 and	 effective	 service	 through	 Asset	 Management,	
Energy	 Management,	 and	 Wet	 Weather	 Management	 programs.	 	 The	 Wet	 Weather	
Management	program,	in	particular,	presents	an	opportunity	to	improve	service	delivery	at	
a	lower	cost.		A	structured	approach	is	in	place,	similar	to	the	process	used	by	the	utility	for	
water	loss	control.		Halifax	Water	is	recognized	as	a	world	leader	in	water	loss	control	and	
the	corporate	goal	is	to	put	wet	weather	management	in	the	same	category.	
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2. INTRODUCTION 
	
In	accordance	with	sound	management	principles,	Halifax	Water	has	compiled	a	Five‐Year	
Business	Plan	for	the	2015/16	to	2019/20	period	to	incorporate	the	latest	information	to	
guide	activities	over	the	long	term.		With	the	completion	of	a	COSM,	IRP,	and	Debt	Strategy,	
a	sustainability	framework	is	in	place	for	future	infrastructure	investments	and	associated	
rate	 applications.	 	With	 the	 framework	 entrenched,	 Halifax	Water	 is	 now	moving	 to	 the	
implementation	 plan,	 with	 a	 particular	 emphasis	 to	 increase	 capital	 investments	 as	
contemplated	 in	 the	 IRP,	 although	 at	 a	 more	 moderate	 pace.	 	 These	 investments	 are	
necessary	 for	 the	 renewal	 of	 aging	 infrastructure,	 compliance	 with	 new	 Federal	
wastewater	system	effluent	regulations	and	new	infrastructure	to	facilitate	growth.	
	
In	 recognition	 that	 the	 utility	 inherited	 a	 significant	 infrastructure	 deficit	 from	 Halifax	
municipality	 when	 it	 assumed	 responsibility	 for	 wastewater	 and	 stormwater	 assets	 in	
2007,	 and	 the	 new	 Wastewater	 Systems	 Effluent	 Regulations	 (WSER)	 are	 legal	
requirements,	 future	 rate	 increases	 are	 inevitable.	 	 These	 rate	 increases	must	 follow	 the	
principle	of	gradualism	to	balance	rate	shock	and	affordability	to	customers.		Accordingly,	
Halifax	Water	will	attempt	 to	 implement	 its	 infrastructure	 investments	with	a	smoothing	
strategy	 in	 mind.	 	 In	 conformance	 with	 the	 Public	 Utilities	 Act,	 all	 of	 these	 collective	
investments	and	associated	funding	must	be	based	on	cost	causation	principles	and	occur	
within	the	context	of	intergenerational	equity.	
	
The	last	five	years	were	particularly	challenging	and	rewarding	for	Halifax	Water	with	the	
integration	of	water,	wastewater,	and	stormwater	service	delivery.		In	conjunction	with	the	
establishment	 of	 a	 sustainability	 framework,	 many	 key	 projects	 were	 advanced	 with	 a	
theme	of	asset	renewal,	environmental	compliance	and	facilitation	of	growth.		In	particular,	
the	construction	of	the	Eastern	Passage	Wastewater	Treatment	Facility	was	completed	in	
2014,	and	the	diversion	of	sewage	from	the	Beechville,	Lakeside,	Timberlea	sewershed	to	
the	Halifax	sewershed	is	well	underway,	with	completion	anticipated	in	2015.			
	
On	the	water	side,	2014	saw	the	continuation	of	the	renewal	of	the	Pockwock	transmission	
main	 along	Kearney	Lake	Road,	with	 an	 anticipated	 completion	date	 of	December,	 2014,	
achieving	the	objective	of	rehabilitating	a	problematic	section	of		main.		Several	stormwater	
projects	 are	 also	 underway	 in	 partnership	 with	 Halifax	 municipality,	 recognizing	 the	
complex	and	multi‐jurisdictional	responsibilities	 for	 this	service.	 	The	next	 five	years	will	
see	 continued	 growth	 in	 capital	 investment,	 including	 the	 expansion	 and	 upgrade	 of	 the	
Aerotech	Wastewater	Treatment	Facility	during	the	2015/16	and	2016/17	fiscal	years.		It	
is	 anticipated	 that	 this	 project	 will	 benefit	 from	 funding	 associated	 with	 the	 Canadian	
Building	Fund	to	minimize	the	impact	on	Halifax	Water’s	rate	base.			
	
Although	construction	of	capital	projects	can	be	challenging,	a	bigger	challenge	will	be	to	
further	 convince	 customers	 that	 protection	 of	 the	 environment	 is	 critical	 to	 our	 society,	
local	 economy,	 and	 quality	 of	 life.	 	We	must	 continue	with	 corrective	 action	 to	 not	 only	
upgrade	deteriorating	infrastructure	and	achieve	compliance	with	regulations,	but	mitigate	
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and	adapt	to	climate	change.		Recent	research	indicates	that	climate	change	is	accelerating,	
as	 evidenced	 by	 projections	 of	 sea	 level	 rise,	 more	 intense	 storm	 events,	 and	 changing	
precipitation	patterns.	
	
Based	 on	 a	 new	 COSM,	 Halifax	 Water	 received	 approval	 from	 the	 NSUARB	 for	 rate	
increases	 in	 2013	 and	 2014,	 for	 both	 the	Urban	Core	 and	Airport/Aerotech	 systems.	 	 In	
addition,	Halifax	Water	received	a	positive	decision	from	the	NSUARB	on	its	application	for	
a	Regional	Development	Charge,	which	ensures	that	growth	pays	 for	growth,	 in	 line	with	
the	principles	of	the	Public	Utilities	Act.		Halifax	Water	will	be	submitting	a	rate	application	
in	 November,	 2014	 for	 the	 Urban	 Core	 system,	 which	 will	 include	 consolidation	 of	 the	
Airport/Aerotech	 system,	 in	 line	 with	 recent	 directives	 from	 the	 NSUARB.	 	 The	 rate	
application	will	cover	a	two	year	test	period	with	a	public	hearing	scheduled	for	February	
23	to	27,	2015.	
	
	

3. CURRENT RATE STRUCTURES 
	
Halifax	Water	currently	has	two	separate	rate	structures	as	approved	by	the	NSUARB:	1)	
the	Urban	Core	and	Satellite	systems;	and	2)	the	Airport/Aerotech	system.		In	the	June	28,	
2012	Decision	for	the	Airport/Aerotech	system	(NSUARB‐W‐HRWC‐R‐12[3])	the	NSUARB	
directed	 Halifax	 Water	 to	 consider	 a	 combined	 Urban	 Core	 &	 Airport/Aerotech	 rate	
structure	 for	 submission	 by	 January	 31,	 2013.	 	 	 Subsequent	 to	 the	 January	 9,	 2013	 rate	
application,	 the	 issue	 of	 consolidation	 of	 the	Airport/Aerotech	 system	was	 severed	 from	
the	 April	 2013	 hearing	 process	with	 a	 separate	 hearing	 scheduled	 for	 November,	 2013.		
The	 hearing	 was	 stayed	 as	 Halifax	 Water	 and	 Halifax	 International	 Airport	 Association	
(HIAA)	agreed	 to	pursue	a	settlement	agreement.	 	 In	 June	2014,	Halifax	Water	and	HIAA	
filed	 a	 joint	 application	 for	 the	 consolidation	 of	 the	 Airport/Aerotech	 system	 with	 the	
Urban	 Core	&	 Satellite	 system	based	 on	 a	 settlement	 agreement.	 	 A	 recent	Decision	 and	
Order	 from	 the	 NSUARB	 approved	 the	 consolidation	 and	 related	 settlement	 agreement.		
Effective	April	1,	2015	there	will	be	one	rate	structure	and	one	set	of	Rules	and	Regulations	
for	 Halifax	 Water.	 	 The	 existing	 rate	 structures	 are	 discussed	 below.	 	 The	 proposed	
combined	rate	structure	is	discussed	in	Section	4	–	Cost	of	Service/Rate	Design.	
	
	

3.1  Urban Core & Satellite Systems 
	
The	 Urban	 Core	 and	 Satellite	 systems	 have	 had	 one	 uniform	 rate	 structure	 for	 water	
service	 since	 May	 1,	 2006,	 when	 the	 Nova	 Scotia	 Utility	 and	 Review	 Board	 rendered	 a	
decision	to	harmonize	the	rate	structure.			
	
The	existing	rates	 for	water	service	consist	of	a	base	and	consumption	charge.	 	The	base	
charge	varies	by	meter	size	and	ranges	 from	$36.00	per	quarter	 for	a	15	mm	(5/8”)	dia.	
meter	 to	$1,559.00	per	month	 for	a	250	mm	(10”)	dia.	meter.	 	Consumption	charges	are	
$0.731	per	cubic	metre	 (m3).	The	water‐rate	structure	also	provides	 for	a	 fire‐protection	
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charge	that	 is	billed	annually	to	Halifax	municipality	based	on	a	formula	approved	by	the	
NSUARB.	For	2014/15,	this	amounts	to	$8,952,880.		
	
In	 2007,	 wastewater	 and	 stormwater	 services	 were	 transferred	 to	 Halifax	 Water	 from	
Halifax	municipality.	 	The	rate	 structure	has	evolved	 from	those	previously	 levied	by	 the	
regional	 municipality,	 to	 separate	 cost	 of	 service	 based	 rates	 for	 wastewater	 and	
stormwater	service.			
	
The	current	wastewater	rates,	like	the	water	rates,	incorporate	a	base	charge	that	varies	by	
meter	size	and	consumption	as	measured	by	the	water	meter.		The	current	charges	include	
a	base	charge	 that	varies	 from	$39.00	per	quarter	 for	a	5/8”	dia.	meter	 to	$1,903.00	per	
month	for	the	10”	dia.	meter,	and	a	discharge	rate	of	$1.658	per	m3.			
	
For	unmetered	customers,	where	there	is	no	meter	to	measure	consumption,	the	charge	is	
based	on	the	average	usage	 for	customers	 in	a	similar	rate	class.	 	Approximately	0.4%	of	
water	customers	are	unmetered,	and	1.6%	of	wastewater	customers	are	unmetered.	The	
issue	 of	 appropriateness	 of	 the	 rate	 and	 billing	 process	 for	 unmetered	 customers	 was	
raised	as	part	of	the	Cost	of	Service/Rate	Design	hearing	in	November	2011.		The	NSUARB	
addressed	this	 issue	 in	their	Order	dated	January	16,	2012	and	confirmed	that	the	use	of	
averaging	in	the	absence	of	meters	is	an	accepted	ratemaking	practice.	
	
	

3.2  Airport/Aerotech System 
	
The	 NSUARB	 in	 its	 previous	 decisions	 on	 the	 water	 and	 wastewater/stormwater	 rate	
applications	 ordered	 that	 the	 Airport/Aerotech	 water,	 wastewater,	 and	 stormwater	
systems	be	 recognized	as	 stand‐alone	systems	and	have	 their	own	rate	 structure.	 	 In	 the	
most	 recent	 Aerotech	 rate	 hearing	 in	 2012,	 the	 NSUARB	 included	 in	 their	 Order,	 that	
Halifax	 Water	 was	 to	 file	 a	 rate	 application	 on	 or	 before	 January	 31,	 2013,	 with	
consideration	 given	 to	 consolidating	 both	 the	Urban	Core	 and	Airport/Aerotech	 systems	
into	one	rate	structure.	
	
In	 January	2013,	Halifax	Water	 filed	a	 rate	application	 that	 reflected	consolidation	of	 the	
Airport/Aerotech	 System	 with	 the	 Urban	 Core	 System.	 	 The	 issue	 of	 consolidation	 was	
severed	 from	 the	 process,	 and	 through	 2013	 and	 2014	 Halifax	Water	 has	 worked	 with	
HIAA	 and	 Halifax	 municipality	 to	 reach	 agreement	 on	 terms	 and	 conditions	 for	
consolidation	 of	 the	 Airport/Aerotech	 System	 with	 the	 Urban	 Core.	 	 A	 Settlement	
Agreement	was	approved	by	the	HIAA	Board,	the	Halifax	Water	Board,	and	Halifax	Council	
in	June	2014,	and	then	submitted	to	the	NSUARB	for	approval.		The	Decision	approving	the	
consolidation	 was	 received	 on	 October	 31,	 2014.	 	 The	 current	 rates	 for	 the	
Airport/Aerotech	 system	will	 remain	 in	 place	 until	March	 31,	 2015,	 and	 the	Urban	Core	
rates	will	take	effect	on	April	1,	2015.		
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	The	 existing	 charges	 for	 water	 service	 vary	 by	 meter	 size	 and	 range	 from	 $30.64	 per	
month	 for	 a	 15	 mm	 (5/8”)	 diameter	 meter	 to	 $598.09	 per	 month	 for	 a	 100	 mm	 (10”)	
diameter	meter.	 	The	consumption	charge	 for	water	service	 is	$1.921	per	m3.	The	water‐
rate	structure	also	provides	 for	a	 fire‐protection	charge	based	on	a	 formula	approved	by	
the	NSUARB.		For	2013/14,	this	amounts	to	$192,890.	
	
The	rates	for	wastewater	services	also	consist	of	a	base	and	consumption	charge.	The	base	
charge	 varies	 by	 meter	 size	 and	 ranges	 from	 $16.59	 per	 month	 for	 a	 15	 mm	 (5/8”)	
diameter	 meter	 to	 $414.60	 per	 month	 for	 a	 100	 mm	 (10”)	 diameter	 meter.	 The	
consumption	charge	for	wastewater	service	is	$2.290	per	m3.	
	
	

3.3  Regional Development Charge 
	
The	 Halifax	Water	 Regional	 Development	 Charge	 (RDC)	 is	 a	 fee	 payable	 at	 the	 building	
permit	stage	of	a	new	development	to	fund	regional	water	and	wastewater	infrastructure	
expansion	requirements	related	to	growth.	The	fee	model	provides	fairness	across	the	rate	
base,	and	helps	ensure	current	customers	do	not	subsidize	new	growth	and	development.	
	
The	Application	 for	 the	 Regional	 Development	 Charge	 (RDC)	was	 presented	 to	 the	Nova	
Scotia	Utility	and	Review	Board	(NSUARB)	on	 July	26,	2013.		A	Hearing	 in	support	of	 the	
Application	was	held	December	2	 to	5,	 2013.		 Subsequent	 to	 the	Decision,	Halifax	Water	
prepared	and	submitted	the	required	compliance	filings	to	the	NSUARB.	During	this	same	
time	 frame,	 Halifax	 Water	 staff	 worked	 with	 Halifax	 municipal	 staff	 to	 develop	 and	
implement	the	required	enhancements	to	the	municipal	building	permit	process	to	collect	
the	 new	 charges.	 On	 July	 9,	 2014,	 the	 NSUARB	 approved	 the	 formal	 Order	whereby	 the	
revised	Schedule	of	Rates,	Rules	and	Regulations	 for	Water,	Wastewater	and	Stormwater	
(that	 include	 the	 new	 RDC	 rates)	 were	 adopted	 by	 the	 NSUARB	 effective	 July	 14,	 2014.		
There	are	currently	different	RDC	rates	 for	 the	Urban	Core	and	Satellite	Systems	and	the	
Airport/Aerotech	 system.	 	 Due	 to	 NSUARB	 approval	 of	 the	 consolidation	 of	 the	
Airport/Aerotech	 system	effective	April	 1st,	 	Halifax	Water’s	proposed	Regulations	 in	 the	
next	Rate	Application	will	reflect	a	combined	RDC.			
	
Money	collected	 from	 the	RDC	will	 fund	 the	 upgrades	 and	 improvements	 to	 the	regional	
wastewater	and	 water	 systems	 that	 are	required	 to	accommodate	 growth	 anticipated	
within	the	 Halifax	 municipality’s	 Regional	 Plan.		 The	 latest	 growth	 related	 costs	 are	
estimated	 at	 $521	million,	 based	 on	 a	 30	 year	 growth	 horizon.		 Through	 the	 application	
process	 with	 the	 NSUARB,	 and	 input	 from	 Interveners,	 the	 growth	 horizon,	 and	
subsequently	 the	 Infrastructure	Master	Plans	were	reduced	 to	a	20	year	growth	horizon.		
The	approved	RDC	reflected	that	change.			
	
With	the	NSUARB	Order,	staff	are	committed	to	update	the	RDC	on	a	5	year	cycle,	or	mid‐
cycle	if	any	of	the	assumptions	used	in	determining	the	RDC	impact	the	value	of	the	charge	
by	+/‐	15%.		As	well,	staff	will	be	initiating	a	more	formalized	Stakeholder	Consultation	as	
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detailed	Infrastructure	Plans	are	developed	to	implement	the	projects	identified	within	the	
Wastewater	and	Water	Infrastructure	Master	Plans.	
	
The	 first	Infrastructure	Plan	 for	 the	West	Region	commenced	 in	the	winter	of	2014.		Staff	
will	use	the	outcomes	from	this	study	as	inputs	to	the	first	5	year	update	to	the	Regional	
Development	Charge.	
	
	

4. COST OF SERVICE/RATE DESIGN 
	
As	part	 of	 the	December	2010	 rate	Decision,	 the	NSUARB	directed	a	 stand‐alone	Cost	 of	
Service	and	Rate	Design	proceeding	be	conducted	prior	 to	 the	next	rate	application.	 	The	
current	 NSUARB	 Water	 Utility	 Accounting	 and	 Reporting	 Handbook	 pertains	 to	 water	
utilities	 and	 does	 not	 provide	 guidance	 with	 respect	 to	 rate	 design	 for	 wastewater	 or	
stormwater.		In	May	2011,	Halifax	Water	submitted	an	application	for	approval	of	a	Cost	of	
Service/Rate	Design,	and	the	hearing	was	held	on	November	21,	2011.		Prior	to	the	hearing,	
Halifax	Water	 signed	 a	 settlement	 agreement	 with	 the	 Consumer	 Advocate	 and	 Income	
Property	Owners’	Association	of	NS.		At	the	hearing	on	November	21,	2011,	Halifax	Water	
recommended	that	the	settlement	be	approved	by	the	NSUARB.		The	settlement	indicated	
that	the	parties	accepted	the	AWWA	and	WEF	based	methodologies	for	cost	of	service/rate	
design	with	future	activities	to	occur.		A	decision	by	the	NSUARB	was	rendered	on	January	
16,	20121	with	the	following	pertinent	directives	
	
[33]	 The	 Board	 has	 considered	 the	 evidence	 in	 the	 proceeding,	 including	 the	 Settlement	
Agreement	and	submissions	by	the	parties,	and	is	satisfied	that	the	Settlement	Agreement	is	in	
the	public	interest.		The	Board	approves	the	Settlement	Agreement	as	filed.	
	
[34]	 HRWC,	 in	 accordance	with	 the	 Settlement	 Agreement,	 and	 in	 collaboration	with	 the	
Interveners,	 is	to	prepare	a	Cost	of	Service	Manual	which	will	be	submitted	to	the	Board	for	
approval.	The	Board	orders	HRWC	to	complete	this	manual	no	later	than	August	30,	2012	and	
provide	a	schedule	to	achieve	this	deadline	by	January	30,	2012.	
	
The	 Terms	 of	 Reference	 for	 development	 of	 the	 Cost‐of‐Service	 (COS)	 Manual	 were	
approved	 on	 February	 17,	 2012.	 	 The	 timeline	 was	 altered	 as	 a	 result	 of	 the	 NSUARB	
Decision	regarding	Halifax	Water’s	Airport/Aerotech	Rate	Application.		In	this	decision,	the	
NSUARB	 directed	 Halifax	 Water	 to	 submit	 a	 Rate	 Application	 for	 consideration	 of	 a	
combined	Urban	Core	&	Airport/Aerotech	system	by	January	31,	2013.		As	a	result	of	this	
direction,	the	COS	Manual	deadline	was	extended	to	October	31,	2012	to	permit	inclusion	
of	the	Airport/Aerotech	system.		
	
	

                                                      
1 NSUARB-W-R-11 2012 NSUARB 9 



HALIFAX	WATER	
Five‐Year	Business	Plan	
2015/16	to	2019/20	

 

13 
	

The	COS	Manual	was	developed	through	a	seven‐step	process	highlighted	by	engagement	
with	 interested	 parties,	 including	 prior	 rate	 case	 interveners	 and	 the	 NSUARB.	 	 This	
process	 is	 illustrated	 below	 and	 is	 aligned	with	 the	 cost	 allocation	 processes	 outlined	 in	
industry	standard	manuals	of	practice:	
	
 
Figure 4.1 – Cost Allocation Process 

	
	
	
Stakeholder	consultation	meetings	were	held	in	2012	and	feedback	from	stakeholders	was	
accepted	throughout	the	process,	resulting	in	many	changes	and	improvements	in	the	final	
product.		The	COS	Manual	was	filed	with	the	NSUARB	on	October	31,	2012,	and	accepted	in	
the	June,	2013	NSUARB	Rate	Decision.		
The	 Cost	 of	 Service/Rate	 Design	 is	 based	 on	 American	 Water	 Works	 Association	
(AWWA)/Water	 Environment	 Federation	 (WEF)	 best	 practice	 frameworks.	 	 The	
AWWA/WEF	 Framework	 achieves	 a	 substantial	 improvement	 over	 the	 existing	 rate	
structure	in	terms	of	fairness,	defensibility,	and	relationship	to	costs.		Additionally,	because	
cost	allocations	are	tailored	to	reflect	system	characteristics,	the	approach	is	adaptable	to	
changing	 circumstances.	 	 This	 model	 is	 more	 complex	 than	 the	 previous	 rate	 design,	
however	 it	 is	 appropriate	 given	 the	 fact	 that	Halifax	Water’s	 operations	 are	 increasingly	
complex	and	a	cost	of	service	and	rate	design	are	required	 that	can	adapt	 in	response	 to	
change,	and	allocate	costs	in	a	fair	and	equitable	manner.				
	
It	 is	 important	 to	 note	 that	 when	 this	 framework	 was	 implemented	 a	 slightly	 higher	
percentage	of	Halifax	Water’s	revenues	came	from	volumetric	charges	versus	base	charges.	
This	sends	a	pricing	signal	promoting	conservation	of	water	and	operational	efficiency,	but	
places	 increased	 pressure	 on	 the	 utility	 and	 the	 NSUARB	 to	 recognize	 and	 respond	 to	
trends	in	declining	consumption.				
	
The	 Cost	 of	 Service/Rate	 Design	 methodology	 does	 not	 result	 in	 increased	 revenue	 for	
Halifax	Water,	but	it	does	cause	shifts	in	the	rates	between	various	types	of	customers	and	
services.	 	The	Cost	of	Service/Rate	Design	will	provide	a	 solid	 foundation	 for	 future	 rate	
applications.			
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WATER	

The	cost	of	service/rate	design	model	for	water	is	based	on	the	AWWA	framework	as	it	is	
the	most	defendable	from	the	perspective	of	cost	causation,	promotes	fairness	and	equity,	
is	widely	accepted,	and	will	be	adaptable	on	a	go‐forward	basis	to	changes	in	the	way	the	
utility	 operates.	 	 	 There	 is	 a	 single	 volumetric	 charge	 for	 water	 customers	 based	 on	
consumption,	base	charges	that	will	vary	by	meter	size,	and	a	customer	charge	that	will	be	
levied	to	all	customers.			
	
With	 respect	 to	 public	 fire	 protection,	 costs	will	 be	 recovered	 from	Halifax	municipality.		
Private	fire	protection	is	treated	as	a	separate	and	distinct	additional	service.		Private	fire‐
protection	 costs	 are	 extrapolated	 from	 public	 fire‐protection	 costs	 based	 on	 the	 cost	 of	
serving	a	single	hydrant	and	recognition	of	a	pipe‐size/capacity	relationship.			
	
	
WASTEWATER	

The	 cost	 of	 service/rate	 design	model	 for	 wastewater	 is	 a	 hybrid	WEF	 framework	with	
recognition	and	allocation	of	the	costs	of	handling	and	treating	inflow	and	infiltration	(I&I)	
between	the	volumetric	charge	and	the	customer/base	charge	with	10%	of	the	I&I‐related	
costs	allocated	 to	 flow	(volumetric	charge),	45%	to	meter‐equivalent	charge,	and	45%	to	
the	customer	charge.			
	
This	option	produces	the	strongest	alignment	with	actual	cost	causation	and	is	felt	to	be	the	
most	fair	and	equitable	of	the	models.		It	acknowledges	that	some	portion	of	the	I&I	(10%)	
is	related	to	faulty	joints	in	the	network	including	manholes,	which	allow	flow	to	enter	the	
system	regardless	of	 the	number	of	customers	connected.	The	second	allocation	of	 I&I	to	
the	 meter‐equivalent	 charge	 (45%)	 relates	 to	 the	 increased	 water	 consumed	 (and	
discharged)	 by	 larger‐diameter	meters	 resulting	 in	more	 flow	 in	 the	wastewater	 system	
and	 requiring	 larger‐diameter	 pipes,	 which	 increase	 the	 risk	 of	 leakage	 due	 to	 the	
increased	 surface	 area	 of	 joints	 in	 larger	 pipes.	 	 The	 final	 allocation	 to	 customer	
connections	 (45%)	 relates	 to	 leakage	 that	 is	 associated	 with	 connections	 between	 the	
service	pipe	and	Halifax	Water’s	collection	network,	and	the	potential	for	the	customer	to	
discharge	other	flows	from	sump	pumps	and	roof	drains	to	the	system.	

	
There	is	a	single	volumetric	charge	for	wastewater	customers	for	discharge,	which	is	based	
on	consumption,	a	base	charge	that	will	vary	by	metre	size,	and	a	customer	charge	that	will	
be	levied	to	all	customers.		The	cost	of	service/	rate	design	also	supports	the	continued	use	
of	 an	 extra‐strength	 surcharge.	 Under	 the	 recommended	methodology	 for	wastewater,	 a	
slightly	 higher	 portion	 of	 costs	 are	 attributed	 to	 the	 extra‐strength	 surcharge	 than	 have	
historically	been	included	due	to	the	inclusion	of	capital	and	debt‐servicing	costs.	
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STORMWATER	

The	 cost	 of	 service	 rate	 design	 for	 stormwater	 is	 based	 on	 the	 principles	 of	 the	
AWWA/WEF	framework	and	billed	as	a	two‐part	charge:	a	right‐of‐way	portion	and	a	site‐
generated	portion	with	some	exemptions	and	rebates	to	recognize	properties	that	do	not	
drain	into	Halifax	Water’s	system.			
	
This	model	recognizes	that	roughly	30%	of	the	stormwater	originates	from	the	street	area	
with	the	remainder	(70%)	originating	from	the	adjoining	properties.	This	division	has	been	
used	 to	 calculate	 the	 portion	 of	 the	 costs	 relating	 to	 each	 service.	 	 	 Customers	who	 can	
demonstrate	 they	 do	 not	 discharge	 into	 the	 Halifax	 Water	 system	 can	 apply	 for	 an	
exemption.	
	
The	 model	 is	 in	 keeping	 with	 the	 same	 fundamental	 principles	 and	 cost	 allocation	
approaches	 for	 water	 and	 wastewater.	 	 	 Separation	 of	 stormwater	 charges	 from	
wastewater	 charges	 will	 increase	 transparency	 with	 utility	 customers,	 provide	 more	
adaptability	on	a	go‐forward	basis,	and	best	meet	the	objectives	of	fair	and	equitable	cost	
allocations.	
	
	

5. WASTEWATER SYSTEM EFFLUENT REGULATIONS 
	
The	 final	Wastewater	 Systems	Effluent	 Regulations	 (WSER)	were	 released	 in	 June	 2012.		
These	 regulations,	 made	 under	 the	 Fisheries	 Act,	 implement	 those	 aspects	 of	 the	 CCME	
Strategy	 for	 the	Management	 of	Municipal	Wastewater	 Effluent	which	 fall	 under	 federal	
jurisdiction,	 namely	 the	 discharge	 of	 deleterious	 substances	 to	 fish	 habitat.	 	 The	WSER	
define	 the	 following	 as	 deleterious	 substances,	 and	 set	 national	 standards	 for	 their	
discharge:	 	 Carbonaceous	 Biochemical	 Oxygen	 Demand	 (CBOD)	 –	 25	 mg/L;	 	 Total	
Suspended	Solids	(TSS)	–	25	mg/L;	Total	Residual	Chlorine	(TRC	–	for	those	facilities	using	
chlorine	for	disinfection)	–	0.02	mg/L;	and	un‐ionized	ammonia	–	1.25	mg/L	as	Nitrogen,	at	
15⁰C	±	1⁰C.	
	
Wastewater	treatment	facilities	(WWTFs)	are	authorized	to	discharge	these	substances	at	
levels	below	the	defined	 limits,	provided	that	 the	effluent	 is	not	acutely	 lethal	 to	 trout	as	
determined	 by	 standard	 toxicity	 testing.	 	 Facilities	 not	 in	 compliance	 must	 apply	 for	 a	
Transitional	 Authorization	 (TA)	 to	 deposit	 effluent	 exceeding	 those	 limits.	 	 The	
Authorization	will	be	valid	for	a	period	of	10,	20	or	30	years,	depending	on	the	risk	level	
associated	with	the	effluent,	as	determined	by	a	defined	risk‐ranking	system	in	the	WSER.			
	
Halifax	Water	has	submitted	applications	 for	TAs	 for	 the	Halifax	and	Dartmouth	WWTFs,	
and	is	awaiting	a	decision	on	these	applications.		Both	Halifax	and	Dartmouth	WWTFs	are	
medium	 risk,	 and	 would	 normally	 have	 20	 years	 (from	 2010)	 to	 achieve	 compliance.		
However,	both	of	these	systems	have	Combined	Sewer	Overflows	(CSOs)	which	are	higher	
risk	than	the	WWTFs.		The	WSER	provides	that	for	systems	having	at	least	one	CSO	which	
is	higher	risk	than	the	WWTF,	the	compliance	period	for	high	or	medium	risk	facilities	may	
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be	 extended	 from	 10	 or	 20	 years	 respectively,	 to	 30	 years	 to	 upgrade	 the	 WWTF.		
Combined	sewer	overflow	discharges	must	also	be	reduced	beginning	in	2040,	after	the	TA	
has	expired.	 	Although	 there	are	no	 further	details	 in	 the	WSER	regarding	 the	 reduction,	
such	as	extent	of	and	timing,	Environment	Canada	staff	have	indicated	in	correspondence	
that	“a	significant	reduction	…	must	be	achieved	immediately	after	the	TA’s	expiry	date”.		
	
Well	 before	 2040,	 Halifax	 Water	 will	 need	 to	 begin	 planning	 and	 design,	 and	 allocate	
funding,	 to	 reduce	 CSO	 discharges.	 	 This	 will	 require	 early	 identification	 of	 reduction	
mechanisms,	 and	construction	of	 such	mechanisms,	 so	 that	 they	will	be	 in	place	prior	 to	
2040.	
	
Wastewater	 treatment	 facilities	 having	 effluent	which	 is	 acutely	 lethal	 due	 to	 un‐ionized	
ammonia	must	apply	for	a	Temporary	Authorization	to	Deposit	Un‐ionized	Ammonia.	 	Such	
Authorizations	 are	 valid	 for	 three	 years,	 and	may	be	 renewed.	 	 Effluent	which	 is	 acutely	
lethal	due	to	substances	other	than	un‐ionized	ammonia	is	not	authorized	under	the	WSER,	
and	 is	 in	 contravention	 of	 the	 Fisheries	 Act.	 	 No	 Halifax	 Water	 facility	 to	 date	 has	 had	
toxicity	due	to	un‐ionized	ammonia	in	the	treated	effluent.	 	Instances	of	toxicity	detection	
have	been	due	to	chlorine	levels	(where	chlorine	is	used	as	a	disinfectant),	or	are	unknown	
at	this	time,	and	are	under	investigation.		The	occurrence	of	pH	drift	during	the	tests	may	
be	a	factor,	and	a	pH‐stabilized	version	of	the	toxicity	test	may	be	required.		WWTFs	using	
chlorine	(Lakeside‐Timberlea,	Frame,	Springfield)	will	need	to	provide	for	de‐chlorination	
prior	to	discharge,	or	switch	to	UV	disinfection.	
	
As	required	under	the	WSER,	an	Identification	Report	was	submitted	by	May	15,	2013	for	
each	 WWTF,	 documenting	 various	 data	 and	 information	 including	 the	 location	 of	 all	
overflow	points.		In	addition,	for	those	systems	which	include	CSOs,	an	Overflow	Report	is	
submitted	by	Feb.	15	of	each	calendar	year	for	the	prior	year,	beginning	Feb.	15	of	2014	for	
the	2013	calendar	year.		The	report	must	document	the	occurrence,	duration	and	measured	
or	estimated	volume	of	each	CSO	event.	 	Halifax	Water	is	able	to	calculate	overflow	event	
volumes	 for	most	CSO	locations	using	data	from	in‐situ	water	 level	sensors.	 	Volumes	for	
older	CSOs	on	the	North‐West	Arm	without	such	sensors	may	be	estimated	using	modeling.		
Environment	Canada	has	confirmed	that	hydraulic	modeling	results	are	acceptable	as	CSO	
volume	estimates.	
	
During	2013/14,	Halifax	Water	entered	into	a	Compliance	Agreement	with	Oland	Brewery	
reflecting	construction	of	a	pre‐treatment	facility	by	2016	that	will	eliminate	extra‐strength	
discharges	and	enhance	compliance	at	the	Halifax	WWTF.	
	
The	 WSER	 also	 requires	 annual	 or	 quarterly	 (depending	 on	 WWTF	 size)	 Monitoring	
Reports	for	each	WWTF,	documenting	the	daily	effluent	volume	and	the	concentrations	of	
CBOD,	TSS,	and	un‐ionized	ammonia.	These	reports	have	all	been	submitted	as	required	by	
the	WSER,	beginning	at	the	start	of	2013.	
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6. FINANCIAL PROGRAMS & PRO FORMA BUDGETS 
 

6.1  Capital Program 
 

6.1.1  Asset Management Program 
	
Halifax	Water	completed	the	Asset	Management	Assessment	(AMA)	in	2011	that	outlined	a	
series	of	initiatives	to	advance	the	asset	management	(AM)	program.		These	initiatives	are	
referred	to	as	the	Asset	Management	Roadmap.		Implementation	was	anticipated	to	occur	
over	 several	 years.	 	 The	 first	 phase	 of	 the	 Asset	Management	 Roadmap	 Implementation	
(AMRI)	was	undertaken	in	2013/14	and	provided	a	range	of	‘building	block’	activities	upon	
which	the	remainder	of	 the	AM	program	will	be	structured.	 	The	AMRI	Phase	1	activities	
included:	
	
AM	 Governance	 Review	 –	 confirm	 Halifax	 Water’s	 AM	 governance	 model	 and	
organizational	structure	necessary	to	support	the	AM	program.	
	
Institutional	Capacity	Assessment	–	review	Halifax	Water’s	ability	to	deliver	the	existing	
and	 proposed	 programs	 identified	 in	 the	 Integrated	 Resource	 Plan	 in	 addition	 to	 the	
increased	capital	program.	
	
Business	Process	Mapping	Inventory	–	list	a	range	of	business	processes	throughout	the	
organization	 requiring	mapping	 or	 revisions	 and	 carry	 out	 sample	 process	mapping	 for	
several	key	processes.	
	
Level	 of	 Service	Review	 –	 compare	 range	 of	 initiatives	 in	 or	 anticipated	 to	 be	 in	 place	
involving	performance	measurement	and	reporting	to	identify	overlaps	and	highlight	areas	
requiring	enhancement.		
Condition	Assessment	Development	–	review	industry	standards	and	the	current	Halifax	
Water	 approach	 to	 develop	 a	 simplified,	 consistent	 condition	 assessment	 methodology	
across	the	asset	classes.	
	
CMMS	 Vision	 Confirmation	 –	 in	 coordination	 with	 efforts	 underway	 by	 Halifax	
municipality,	 confirm	 the	 Halifax	 Water	 vision	 for	 implementing	 a	 Computerized	
Maintenance	Management	System	(CMMS).	
	
Several	 of	 the	 AMRI	 program	 priorities	 that	 are	 currently	 underway	 will	 continue	 in	
2015/16,	2016/17	and	into	future	years	(depending	on	the	initiative).	These	include:			

 Develop	 and	 implement	 asset	 management	 plans	 (AMPs)	 by	 major	 asset	 classes	
using	 the	 standardized	 condition	 assessment	 method	 (developed	 during	 AMRI	 –	
Phase	 1).	 This	 is	 an	 ongoing	 condition	 assessment	 and	 asset	 renewal	 plan	 being	
implemented	over	several	years	on	an	asset	class	basis.			
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 Develop	a	Technology	Master	Plan/policy	and	an	integrated	technology	solution	(IS	
led	initiative	with	participation	by	AM	Team).	

 Select	 and	 implement	 additional	 core	 technology	 systems	 (IS	 led	 initiative	 with	
participation	 by	 AM	 Team).	 	 This	 initiative	 includes	 technology	 solutions	 such	 as	
CMMS,	SharePoint,	and	a	future	electronic	document	management	system.	

 Expand	and	complete	the	existing	GIS	asset	mapping	and	asset	attribute	information	
(GIS	 led	 initiative	 with	 participation	 by	 AM	 Team).	 	 This	 important	 ongoing	
initiative	 will	 provide	 the	 foundation	 for	 relating	 asset	 management	 data	 to	
geographic	 information	 and	 enable	 specific	 analysis	 for	 basing	 renewal,	
replacement,	or	enhanced	operations	and	maintenance	decisions	for	Halifax	Water’s	
assets.	

 Enhance	 existing	 project	 delivery	 and	 project	 management	 guidelines	
(Infrastructure	 Team	 led	 initiative).	 This	 initiative	 continues	 to	 improve	 the	 tools	
and	 templates	 that	 provide	 Halifax	 Water’s	 standards	 for	 corporate	 project	
management.	
	

AMRI	key	projects	planned	to	start	in	fiscal	2015/16	include:	
	
Develop	AM	Policies	for	Corporate	Strategic	Plan	–	this	initiative	will	involve	examining	
how	AM	initiatives	can	be	incorporated	into	the	annual	strategic	business	planning	process.	
Over	 time,	 this	 may	 guide	 the	 development	 of	 departmental	 strategic	 plans	 where	 AM	
strategies	can	be	embedded.			
	
Expand	 Existing	 Risk‐Based	 Decision	 Model	 for	 Asset	 Renewal/Replacement	 –	
enhancing	 the	risk‐based	 framework,	Halifax	Water	will	be	able	 to	assess	 the	probability	
that	 assets	would	 fail	 to	meet	 performance	 standards	 and	 the	 consequence	 on	 levels	 of	
service	 if	 failure	 occurs.	 	 This	 evaluation	 model	 will	 influence	 prioritization	 of	
projects/initiatives	for	consideration	in	the	capital	program.	
Establish	AM	Procedures	and	Standards	–	building	on	previous	initiatives	that	developed	
AM	work	 processes	 and	 technology	 enablers,	 this	 activity	will	 develop	 a	 library	 of	 asset	
management	tools,	 templates,	and	standards.	 	 It	will	 include	developing	the	workflow	for	
creating	and	managing	AM	standards/documents	and	deploying	them	for	corporate	use.		
The	AMRI	implementation	program	is	highlighted	in	Table	6.1.	
	
	
	
	
	
	
	
	
	



HALIFAX	WATER	
Five‐Year	Business	Plan	
2015/16	to	2019/20	

 

19 
	

Table 6.1 – Asset Management Roadmap Implementation Initiatives 

AMRI	Initiatives	 Ongoing	
Priority	

2015/16	
Priority	

2016/17	
Priority	

Future		
Priority	

Est.	 Cost	
(1,000s)	

Map	Business	Processes	
	 	 	 	 	 	 	 	 $160	

Develop	IFRS	Processes	
	 	 	 	 	 	 	 	 $70	

Implement	AM	Governance	
	 	 	 	 	 	 	 	 $100	

Develop	Level	of	Service	Framework	
	 	 	 	 	 	 	 	 $165	

Develop	AM	Policies	for	Corporate	Strategic	
Plan	 	 	 	 	 	 	 	 	 $30	

Expand	Existing	Risk‐Based	Decision	Model	
for	Asset	Renewal/Replacement	 	 	 	 	 	 	 	 	 $110	

Establish	AM	Procedures	and	Standards	
	 	 	 	 	 	 	 	 $130	

Develop	and	implement	a	People	Skills	&	
Competency	Master	Plan	 	 	 	 	 	 	 	 	 $60	
Develop	a	business	case	evaluation	(BCE)	
framework	 	 	 	 	 	 	 	 	 $60	
Develop	and	implement	a	multi‐criteria	
attribute	analysis	(MCAA)	tool	 	 	 	 	 	 	 	 	 $90	
Develop	an	effective	knowledge	
management	practice	for	assets	 	 	 	 	 	 	 	 	 $90	
Develop	and	implement	a	strategic	
maintenance	management	program	†	 	 	 	 	 	 	 	 	 $115	
Focus	on	efficiency	and	practice	
improvements	 	 	 	 	 	 	 	 	 $60	
Implement	a	quality	management	and	audit	
process	 	 	 	 	 	 	 	 	 $115	
Enhance	existing	performance	
management	program	 	 	 	 	 	 	 	 	 $170	

	

	
Ongoing	or	continuing	tasks	
(started	in	previous	years)	 	

Tasks	for	2015/16	(start	or	
continue)	 	

Tasks	for	2016/17	or	future	years	
(start	or	continue)	

	

†	 Deferred	from	2014/15	activities	pending	implementation	of	CMMS		

	
Including	current	budget	amounts,	the	estimated	remaining	cost	of	the	AMRI	is	$1,525,000	
over	 the	 five	 year	 plan.	 	 The	 continued	 growth	 of	 the	 Asset	 Management	 program	 will	
require	 increased	 investment	 in	 financial	 and	 human	 resources	 to	meet	 corporate	 goals.		
Current	activities	are	centered	on	developing	framework	elements	and	collecting	data.		As	
the	frameworks	are	established	and	the	data	compiled,	the	AM	team	will	need	to	move	into	
a	mode	of	“driving	decisions”.		This	forms	part	of	the	larger	AM	program	and	the	associated	
activities.	
	
The	 AM	 Team	 has	 initiated	 several	 condition	 assessment	 and	 asset	 renewal	 projects	
beginning	 with	 the	Wastewater	 Treatment	 Facility	 (WWTF)	 Condition	 and	 Performance	
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Assessment	project.		These	projects	are	intended	to	develop	the	asset	lists	for	each	facility,	
assess	the	asset’s	condition	and	performance,	calculate	the	remaining	asset	life,	and	use	the	
collected	information	to	develop	the	asset	renewal	program.		Other	projects	underway	are	
for	wastewater	pumping	stations,	wastewater/stormwater	sewers	(annual	program),	and	
for	 stormwater	 culverts.	 Over	 the	 next	 few	 years,	 additional	 projects	 will	 be	 initiated.	
Specifically	 for	 the	 2015/16	 fiscal	 year,	 projects	 for	 wastewater	 forcemains,	 water	
pumping	 stations,	 water	 chambers,	 and	 water	 transmission	 mains	 are	 planned.	 	 The	
wastewater/stormwater	 sewer	 program	 is	 an	 annual	 program	 that	 will	 include	 zoom	
camera	 inspections,	 closed	 circuit	 television	 (CCTV)	 inspection	 of	 main	 lines,	 and	 data	
extraction	 from	 historical	 CCTV	 inspections.	 This	 annual	 condition	 assessment	 program	
will	 be	 coordinated	with	other	 corporate	needs	 including	 the	Wet	Weather	Management	
Program,	 integrated	 capital	 program	 (with	 Halifax	 municipality),	 and	 Operations	 driven	
programs.	
 
 
Table 6.2 – Condition Assessment Projects 

Condition	Assessment	Projects		
Ongoing	
Priority	

2015/16	
Priority	

2016/17	
Priority	

Future		
Priority	

Est. Cost	
(1,000s)	

Wastewater	Treatment	Facility	Condition	&	
Performance	Assessment	 	 	 	 	 	 	 	 	 $400	

Wastewater	Pumping	Station	Condition	and	
Performance	Assessment	 	 	 	 	 	 	 	 	 $600	

Culvert	Inventory	and	Condition	
Assessment	 	 	 	 	 	 	 	 	 $325	

Sewer	Condition	Assessment	‡	
	 	 	 	 	 	 	 	 $650	

Forcemain	Condition	Assessment	
	 	 	 	 	 	 	 	 $185	

Water	Pumping	Station	Condition	
Assessment	 	 	 	 	 	 	 	 	 $145	

Water	Pressure	Control	&	Meter	Chamber	
Condition	Assessment	 	 	 	 	 	 	 	 	 $325	

Water	Transmission	Main	Condition	
Assessment	 	 	 	 	 	 	 	 	 $185	

Condition	Assessment	of	Remaining	Asset	
Classes		 	 	 	 	 	 	 	 	 tbd	

	 	 	 	 	 	 	 	 	 	 														Total:			$2,815	

	
Ongoing	or	continuing	tasks	
(started	in	previous	years)	 	

Tasks	for	2015/16	(start	or	
continue)	 	

Tasks	for	2016/17	or	future	years	
(start	or	continue)	

‡ This is an annual program with expected expenditures of approximately $650,000 per year depending upon priorities.	
	

As	 indicated	 in	Table	6.2,	 this	results	 in	an	estimated	$2,815,000	program	initially.	 	Note	
that	 the	 condition	 assessment	 program	will	 be	 undertaken	 for	most	major	 asset	 classes	
over	several	years.	The	 intention	is	 to	create	sustainable	processes	for	ongoing	condition	
assessment	activities	that	can	be	embedded	into	operational	programs	and	the	CMMS	for	
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simplicity.		The	AM	Team	would	continue	to	analyze	data	and	information	using	the	CMMS	
and	validation	by	Operations	personnel.	
	
Specific	 asset	 management	 software	 or	 tools	 that	 can	 improve	 data	 management	 and	
decision	making	are	available	in	the	industry.		However,	Halifax	Water	needs	to	ensure	that	
they	are	introduced	at	the	appropriate	point	in	the	program	evolution.		Sufficient	data	must	
be	collected	to	realize	the	benefits	of	using	the	tools.	Therefore,	AM	staff	will	need	to	assess	
the	suitability	of	the	tools	and	software	and	the	associated	benefits,	costs,	and	effort.	
	
AM	staff	are	involved	in	several	projects	being	led	by	other	departments.		As	participants,	
staff	are	engaged	in	a	variety	of	activities	to	support	these	projects	with	a	range	of	level	of	
effort.	Some	of	these	projects	and	the	respective	level	of	effort	from	the	AM	Team	include:	
Asset	 Registry	 Project	 (60%),	 CMMS	 Implementation	 (15%),	 Asset	 Accounting	 (10%),	
SharePoint	 Implementation	 (10%),	 and	 Halifax	 municipality’s	 Enterprise	 Asset	
Management	(EAM)	Coordination	(5%).	
	
Halifax	Water	 is	 implementing	 an	 Asset	 Accounting	 Module	 in	 SAP	 in	 November,	 2016.	
Another	key	program	area	for	the	AM	Team	is	long	term	planning	including	infrastructure	
system	 modeling.	 Halifax	 Water	 established	 the	 long	 term	 planning	 framework	 and	
identified	 how	 the	 first	 round	 of	 infrastructure	 plans	 originating	 from	 the	 Integrated	
Resource	 Plan	 (IRP)	 and	 the	 Regional	 Wastewater	 Functional	 Plan	 (RWWFP)	 would	 be	
undertaken.	 	With	confirmation	of	ownership	for	the	overall	 long	term	planning	function,	
the	AM	Team	will	develop	interactions	and	coordination	with	Halifax	municipal	staff,	and	
identify	resourcing	to	meet	the	program	needs.	

Table 6.3 – Long Term Planning Projects & Activities 

Long	Term	Planning	
Projects/Activities		

Ongoing	
Priority	

2015/16	
Priority	

2016/17	
Priority	

Future		
Priority	

Est.	 Cost	
(1,000s)	

West	Region	Wastewater	Infrastructure	
Plan	 	 	 	 	 	 	 	 	 $730	

Mill	Cove	Wastewater	Infrastructure	Plan	
	 	 	 	 	 	 	 	 $350	

Long	Term	Planning	Coordination	
Strategy	 	 	 	 	 	 	 	 	 $200	

Assess	Modeling	Tools	
	 	 	 	 	 	 	 	

$40	

Water	and	Wastewater	Master	Plan	§	
	 	 	 	 	 	 	 	

$950	

	 	 	 	 	 	 	 	 	 	 																		Total:			$2,270	

	
Ongoing	or	continuing	tasks	
(started	in	previous	years)	 	

Tasks	for	2015/16	(start	or	
continue)	 	

Tasks	for	2016/17	or	future	years	
(start	or	continue)	

	

§	 This	is	expected	to	commence	in	Q4	of	2015/16	with	the	majority	of	the	expenditures	happening	in	2016/17	and	finish	in	2017/18.	

As	 indicated	 in	 Table	 6.3,	 these	 initial	 investments	 represent	 expenditures	 of	
approximately	$2,270,000.	Long	term	plans	are	the	norm	for	Halifax	Water	and	will	require	
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periodic	updates	(typically	undertaken	on	a	five	year	cycle	and	coordinated	with	Regional	
Plan	 updates).	 	 Efforts	 to	 streamline	 the	 various	 ‘levels’	 of	 planning	 (e.g.	 IRP,	water	 and	
wastewater	regional		master	plans,	sewershed‐based	infrastructure	plans,	etc.)	will	be	vital	
to	the	success	and	integrity	of	the	process.	In	addition	to	the	items	noted	in	Table	6.3,	the	
AM	Team	will	be	involved	in	activities	aimed	at	improving	the	overall	long	term	planning	
processes	for	 the	benefit	of	both	Halifax	Water	and	Halifax	municipality.	 	These	activities	
include:	 	building	out	the	modeling	program,	undertaking	infrastructure	system	modeling	
(typically	in	conjunction	with	a	master	or	infrastructure	planning	initiative),	and	enhancing	
Halifax	Water’s	planning	coordination	with	the	Halifax	municipality	
	
	
6.1.2  Five‐Year Capital Budget – General Overview 
 
As	 part	 of	 the	 utility’s	 overall	mission,	 the	 annual	 capital	 budget	 provides	 funds	 for	 the	
acquisition,	 replacement,	 or	 rehabilitation	 of	 capital	 assets.	 Capital	 assets	 include	 all	
equipment;	 facilities;	 and	 linear	 infrastructures	 that	 have	 an	 asset	 value	 that	 exceeds	
$5,000	and	a	useful	life	that	exceeds	one	year.	The	capital	budget	funding	and	subsequent	
project	 delivery	 help	 ensure	 that	 services	 are	 provided	 in	 a	 cost‐effective	 and	 efficient	
manner	with	a	focus	on	long‐term	integrity	of	systems.	
	
As	discussed	in	Section	6.1.1,	the	development	of	the	annual	and	long‐term	capital	budget	
has	 its	 foundation	 with	 the	 Engineering	 &	 IS	 department’s	 core	 Asset	 Management	
program.	 This	 program	 organizes,	 evaluates,	 and	 prioritizes	 all	 infrastructures	 by	
individual	 asset	 class.	 The	 core	 asset‐class	 priorities	 are	 reviewed	 and	 coordinated	with	
staff	 from	 Engineering	 &	 IS	 and	 Operations	 departments	 to	 identify	 the	 highest‐priority	
projects.	 	These	projects	are	further	reviewed	with	technical	staff	 from	the	municipality’s	
Transportation	 and	 Public	 Works	 group	 to	 review	 integration	 opportunities	 with	 the	
proposed	Streets	Program.	A	detailed	overview	of	the	major	projects	within	the	proposed	
five‐year	capital	budget	is	provided	in	Section	6.1.3.	
	
In	addition	to	the	core	infrastructure	projects	within	the	capital	budget,	employees	from	all	
departments	 define	 annual	 capital‐equipment	 requirements	 to	 meet	 their	 operational	
mandates.	These	include	equipment	classes	such	as	fleet,	large	tools,	computer	equipment,	
and	consumption	meters.				
	
The	 capital	budget	 is	 funded	 from	a	variety	of	 sources.	The	 core	 funding	 is	 from	capital‐
asset	 depreciation	 accounts	 and	 long‐term	 debt.	 This	 core	 funding	 is	 enhanced	 with	
regional	development	charges,	external	grants,	and	operating	surplus,	when	available.	The	
base	funding	amount	for	capital	projects	from	depreciation	increases	on	an	annual	basis	as	
the	underlying	capital‐asset	value	increases.		
	
The	historical	overall	level	of	capital	funding	is	well	below	requirements	relative	to	current	
infrastructure	deficiencies	and	projected	long‐term	sustainable	requirements.	The	required	
increase	 in	 capital	 infrastructure	 investments	 is	 defined	 in	 detail	 within	 the	 Integrated	
Resource	Plan	(IRP)	 that	was	 filed	with	 the	NSUARB	 in	October	2012.	The	proposed	 five	
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year	 capital	 budget	 shows	 a	 transition	 from	 historical	 spending	 levels	 towards	 the	 level	
recommended	 within	 the	 IRP.	 A	 transitional	 period	 allows	 for	 the	 development	 of	
institutional	 capacity	 to	 deliver	 the	 increased	 volume	of	 projects,	 increased	 funding,	 and	
enhanced	Asset	Management	protocols	to	identify	and	prioritize	specific	projects.	
	
With	 limited	 available	 funds	 for	 capital	 projects,	 the	 prioritization	 process	 focuses	 on	
projects	with	legal	and	legislative	compliance	issues,	and	projects	with	the	largest	impact	
on	maintaining	defined	levels	of	service	with	existing	customers.		
	
The	 formal	 infrastructure	projects	within	 the	 capital	 budget	 are	delivered	by	 the	Project	
Management	 Team	 within	 Engineering	 &	 IS.	 The	 group	 of	 project	 managers	 and	 their	
technical	staff	utilize	a	standard	project	management	approach	to	consistently	deliver	the	
planning,	design,	construction,	and	commissioning	phases	of	each	project.	
	
The	 proposed	 five	 year	 capital	 budget	 for	 2015/16	 to	 2019/20	 integrates	 the	 capital	
requirements	 of	 the	 Airport/Aerotech	 water	 and	 wastewater	 system	 into	 the	 overall	
Halifax	Water	capital	budget	consistent	with	the	proposed	integration	of	the	rate	structure	
for	the	Airport/Aerotech	customers	into	the	Urban	Core	rate	structure.	
	
The	 full	 five‐year	 capital	 budget	 for	 the	Urban	Core	 system	 is	 shown	 in	Appendix	E.	The	
year‐one	 (2015/2016)	 budget	 has	 a	 total	 project	 value	 of	 $20,242,000	 for	 water,	
$33,086,000	for	wastewater,	and	$6,045,000		for	stormwater,	with	a	five‐year	total	project	
value	 of	 $97,771,000	 for	 water,	 	 $222,926,000	 for	 wastewater,	 and	 $41,684,000	 for	
stormwater.		
 
 

6.1.3  Major Projects 
	
Integrated	Capital	Projects:	
	
Project:	 Halifax	Water	Infrastructure	Renewal	Integrated	with	Halifax	municipality		
	 	 Street	Renewal	Program	

Asset	Class:	 Water	Distribution,	Wastewater	and	Stormwater	Collection	

Description:	This	 program	 involves	 the	 renewal	 of	 water	 distribution,	 wastewater	
collection	 and	 stormwater	 collection	 infrastructure	 in	 an	 integrated	 approach	 with	 the	
municipality’s	 annual	 Street	 renewal	 program.	Water,	wastewater	 and	 stormwater	 pipes	
and	 appurtenances	 are	 replaced	 or	 rehabilitated	 when	 approaching	 or	 exceeding	 their	
useful	life	cost	effectively	while	the	host	municipal	street	is	being	renewed.	The	integrated	
program	 reduces	 the	 total	 project	 cost	 and	 minimizes	 the	 overall	 disturbance	 on	
community	 neighbourhoods.	 Halifax	 Water’s	 planned	 expenditures	 on	 this	 program	 are	
approximately	$6M	per	year.	
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Water	Capital	Projects:		
	
Project:		Lake	Major	Dam	Replacement	

Asset	Class:		Water	–	Structures	

Description:		The	project	involves	the	design	and	construction	of	a	new	dam	to	replace	the	
existing	dam.				The	2012	Dam	Safety	Review	completed	by	Meco	Engineering	identified	a	
number	 a	 problems	 with	 the	 existing	 dam.	 	 	 The	 recommended	 remedial	 action	 is	 the	
replacement	of	the	dam.	
	
Part	of	the	scope	of	the	work	will	be	to	carry	out	a	detailed	hydraulic	and	hydrologic	study	
of	the	Lake	Major	and	East	Lake	watershed	in	order	to	optimize	the	new	dam	for	the	long	
term	needs.		The	scope	will	also	involve	identifying	the	preferred	location,	size	and	type	of	
a	dam	structure.	
	
MECO	Engineering	was	awarded	the	conceptual	design	phase	of	the	project	and	the	work	is	
underway.		This	is	anticipated	as	a	three	year	project.		The	design	and	approvals	phase	of	
the	work	will	take	approximately	24	months.		It	is	anticipated	that	construction	will	begin	
in	2017.			
	
The	 estimated	 cost	 of	 the	project	 is	 $4,100,000.	 	A	detailed	project	 cost	 estimate	will	 be	
prepared	as	part	of	the	design	phase	for	this	work.	
	
	
Project:		Macdonald	Bridge	Transmission	Main	Replacement	

Asset	Class:		Water	–	Transmission	Main	

Description:		Halifax	Harbour	Bridges	is	currently	planning	for	the	full	replacement	of	the	
Macdonald	Bridge	deck	in	2015/16	and	2016/17.		The	work	is	planned	so	that	individual	
structural	span	sections	will	be	removed	and	replaced	overnight	allowing	the	bridge	to	be	
kept	open	during	the	day.	The	projected	cost	of	this	work	is	approximately	$150,000,000.			

There	 is	an	existing	600mm	diameter	 steel	 transmission	main	 located	on	 the	MacDonald	
Bridge.	The	planned	bridge	deck	replacement	will	require	the	removal	and	replacement	of	
the	existing	water	transmission	main.	

The	design	consultant	has	determined	that	the	most	cost‐effective	method	to	complete	the	
water	 main	 work	 is	 to	 remove	 and	 abandon	 the	 old	 main	 and	 reinstall	 a	 new	 main	 in	
conjunction	 with	 the	 deck	 replacement.	 	 Approximately	 730	 metres	 of	 the	 total	 1590	
metres	 of	 pipe	will	 need	 to	 be	 replaced.	 	 The	 rest	 of	 the	 transmission	main	 on	 the	 fixed	
portions	of	the	bridge	span	and	approaches	will	remain	in	place.		

The	estimated	cost	of	the	Transmission	Main	replacement	work	is	$7,500,000.		The	project	
costs	will	be	spread	over	two	budget	years;	2015/16	and	2016/17.		In	accordance	with	the	
NSUARB	ruling	on	July	24,	2014,	Halifax	Water	is	responsible	for	the	full	capital	cost	of	the	
watermain	replacement.	
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Project:		Lucasville	Road	Transmission	Main		

Asset	Class:		Water	–	Transmission	Main	

Description:		Halifax	Water	is	working	to	construct	a	new	600	mm	diameter	transmission	
main	 from	 the	 Pockwock	 Transmission	 Main	 to	 the	 Sackville‐Beaverbank	 area	 to	 help	
address	 emergency	 back‐up	 water	 supply	 capacity/redundancy	 issues.	 This	 new	 main	
would	be	roughly	parallel	to	the	Lucasville	Road	and	extend	to	the	Beaver	Bank	Road	near	
the	railway	crossing.		It	is	anticipated	that	the	transmission	main	will	be	partially	installed	
through	 cost	 sharing/oversizing	 of	 mains	 in	 new	 development	 areas.	 	 The	 overall	 cost	
estimate	 for	 this	 project	 is	 approximately	 $11,000,000.	 	 Design	 and	 construction	 is	
underway.	 	 The	 work	 would	 extend	 over	 approximately	 8‐10	 years	 as	 development	
opportunities	progress.		
	
	
Project:		Bedford	South	Reservoir	

Asset	Class:		Water	–	Structures	

Description:	 	The	Bedford	South	Reservoir	was	originally	identified	in	the	Bedford	South	
Water	Master	Plan.		Subsequent	water	master	plans	for	the	Birch	Cove	North	area	and	the	
Bedford	West	development	area	are	based	on	the	provision	of	the	Bedford	South	reservoir	
as	 well.	 The	 Bedford	 South	 reservoir	 is	 to	 be	 located	 on	 an	 existing	 prepared	 rock	 pad	
located	within	 the	Royal	Hemlocks	development.	 	The	 construction	of	 the	Bedford	South	
Reservoir	 is	 funded	 through	 the	Capital	Cost	Contribution	 (CCC)	program	established	 for	
the	surrounding	development	areas.	
	
The	plan	is	to	carry	out	the	detailed	design	in	2016/17	and	construct	the	tank	in	2017/18,	
provided	the	transmission	main	connection	has	been	completed	along	Starboard	Drive.	
	
	
Project:		Burnside	‐	Bedford	Connector	Transmission	Main	

Asset	Class:		Water	–	Transmission	Main	

Description:	 	 Halifax	 Water	 is	 planning	 for	 the	 interconnection	 of	 the	 Pockwock	
(Bedford/Sackville)	system	with	the	Lake	Major	(Burnside)	system	in	conjunction	with	the	
anticipated	Highway	Connector	project	and	development	of	the	Anderson	Lake	area.		This	
will	help	address	back‐up	water	supply	capacity/redundancy	for	each	system.		The	planned	
pipe	size	for	the	transmission	main	is	600mm	diameter.	
	
The	project	scope	includes	the	installation	of	a	new	600mm	dia.	line	along	a	new	corridor	
between	 Akerley	 Drive	 and	 Rocky	 Lake	 Road.	 	 The	 approximate	 length	 of	 the	 new	
transmission	 main	 to	 be	 constructed	 is	 5	 kilometers.	 The	 estimated	 cost	 of	 the	
transmission	main	project	 is	approximately	$7,800,000.	The	project	 is	still	 in	the	concept	
design	stage.	
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The	 timing	 of	 this	 project	 is	 not	 clear.	 	 It	 is	 anticipated	 that	 initial	 contract	 phases	 of	
construction	 could	 begin	 in	 2015.	 	 It	 is	 anticipated	 that	 Halifax	Water	would	 cost‐share	
with	 the	 Nova	 Scotia	 Transportation	 and	 Infrastructure	 Renewal	 (NSTIR)	 on	 the	
blasting/trench	 rock	 removal	 along	a	 future	 transmission	main	 corridor	alignment	when	
the	 mass	 earth‐works	 contract	 proceeds.	 	 It	 is	 anticipated	 that	 the	 actual	 design	 and	
installation	of	the	transmission	main	could	be	deferred	for	several	years	subject	to	budget	
priority	and	co‐ordination	with	NSTIR	and	Halifax	municipality	for	a	trail	corridor.	
	
	
Project:		J.D.	Kline	Water	Supply	Plant	

Asset	Class:		Water	–	Treatment	Facilities	
	

Description:	 	The	J.D.	Kline	Water	Supply	Plant	was	commissioned	in	1977	to	service	the	
City	of	Halifax,	Town	of	Bedford,	and	parts	of	Halifax	County.	Due	to	the	age	of	the	facility,	
process	 equipment	 is	 nearing	 the	 end	 of	 its	 useful	 life.	 As	 well,	 certain	 treatment	
technologies	from	30	years	ago	no	longer	meet	current	standards.		
	
	
Filter	Media	Replacement	
	
The	 J.D.	Kline	Water	Supply	Plant	has	eight	granular	media	 filters.	The	 filter	columns	are	
comprised	 of	 ceramic	 underdrain	 tile,	 gravel,	 sand	 and	 anthracite.	 During	 the	 winter	 of	
2013,	the	ceramic	underdrain	for	one	of	the	filters	failed,	which	puts	the	filter	out	of	service	
until	a	new	underdrain	system	is	installed	and	new	media	is	placed	in	the	filter.	
	
AECOM	consultants	recently	completed	a	filtration	assessment	study	for	the	J	D	Kline	WSP.		
The	 study	 provided	 recommendations	 with	 respect	 to	 the	 replacement	 strategy	 for	 the	
filter	media	and	under	drains.		The	plan	is	to	replace	the	eight	filters	at	an	estimated	cost	of	
$2.1	million,	over	a	five	year	timeframe	in	order	to	spread	out	the	capital	costs.	
	
	
Aluminum	Reduction	in	the	Process	Wastewater	
	
The	process	wastewater	at	the	 J.D.	Kline	Water	Supply	Plant	has	high	 levels	of	aluminum	
due	to	the	nature	of	the	chemical	used	for	coagulation.	Process	wastewater	from	the	facility	
is	directed	 to	 a	 series	of	 lagoons	behind	 the	 facility.	The	majority	of	 the	 solids	 settle	out	
while	the	liquid	portion	is	discharged	and	flows	overland	to	Hamilton	Pond	and	ultimately	
into	Little	Pockwock	Lake.		Monitoring	at	the	outlet	of	Hamilton	Pond	shows	that	aluminum	
levels	exceed	recommended	guidelines	and	Nova	Scotia	Environment	has	requested	a	plan	
to	deal	with	the	elevated	levels	of	aluminum.		
	
Prior	 to	 submitting	 a	 plan	 to	 Nova	 Scotia	 Environment,	 a	 concept‐level	 study	 was	
undertaken.	 	 It	 was	 determined	 that	 either	 an	 engineered	 wetland	 or	 mechanical‐
separation	technology	would	be	suitable	to	reduce	aluminum	levels.	A	pre‐design	study	is	
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now	under	way	 investigating	 these	options.	Based	on	the	results	of	 the	pre‐design	study,	
the	best	option	will	be	selected	for	design	and	construction.	It	is	estimated	that	a	solution	
will	cost	in	the	order	of	$2,700,000	and	the	project	will	be	undertaken	in	2017/18.	
	
	
Replace	the	CO2	Feeders	
	
The	existing	Carbon	Dioxide	(CO2)	feeders	are	original	to	the	plant	and	hence	are	over	37	
years	old.		The	performance	of	these	CO2	feeders	is	deteriorating	and	replacement	parts	are	
getting	 harder	 to	 find	 due	 to	 the	 age	 of	 the	 equipment.	 	 The	 current	 feeders	 are	 not	
automatically	 paced	 according	 to	 the	 raw	 water	 flow	 and	 the	 feeders	 cannot	 provide	
information	back	to	the	computer	human	machine	interface	(HMI).		The	project	will	include	
carrying	out	a	preliminary	and	final	design	by	a	consultant.		The	new	feeders	will	be	flow‐
paced	for	dosing	and	will	also	provide	feedback	to	the	HMI	of	the	plant.	This	will	result	in	
better	process	optimization.	 	The	estimated	cost	 for	this	work	is	approximately	$600,000	
and	it	is	projected	to	be	completed	in	2017/18.	
 
 

Wastewater	Capital	Projects:		
	
Project:		Aerotech	WWTF	Upgrade	–	Design/Construction	

Asset	Class:		Wastewater	–	Treatment	Facility	

Description:		 The	Aerotech	Wastewater	 Treatment	 Facility	 (AWWTF)	 treats	wastewater	
from	 the	 Halifax	 Stanfield	 International	 Airport	 (HSIA),	 Aerotech	 Business	 Park,	 and	
private	 septage	 haulers.		 The	 AWWTF	 also	 dewaters	 sludge	 generated	 by	 wastewater	
treatment	facilities	operated	by	Halifax	Water.			
	
Sludge	 and	 septage	 comprise	 two	 significant	 side	 streams	 being	 treated	 by	 the	AWWTF,	
and	the	quality	and	quantity	of	each	are	quite	variable.		The	presence	of	these	side	streams,	
and	on‐going	development	within	HSIA	and	Aerotech	Park,	have	continued	to	increase	the	
loads	to	the	AWWTF.			
	
The	 AAWWTF	 is	 experiencing	 difficulties	 meeting	 the	 stipulated	 effluent	 discharge	
objectives	 and	 is	 near	 its	 design	 capacity.		 Further	 growth	 is	 projected	within	 HSIA	 and	
Aerotech	 Park.	 	 In	 order	 to	 accommodate	 the	 anticipated	 increase	 in	 wastewater,	 the	
AWWTF	will	need	upgrades	to	improve	performance	and	increase	capacity.	
	
Halifax	 Water	 engaged	 a	 consultant	 in	 2011	 to	 undertake	 an	 Environmental	 Risk	
Assessment	(ERA)	for	the	AWWTF	in	accordance	with	the	Canadian	Council	of	Ministers	of	
the	 Environment	 (CCME)	 Municipal	 Wastewater	 Effluent	 Strategy	 to	 identify	 the	
environmental	 quality	 objectives	 and	 performance	 targets	 that	 the	 AWWTF	 will	 be	
required	to	meet.	
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In	late	2012	Halifax	Water	engaged	an	engineering	consultant	to	complete	a	predesign.	The	
predesign	 was	 complete	 as	 of	 September	 2014	 and	 the	 project	 is	 now	 progressing	 to	
detailed	 design.	 Currently	 the	 project	 cost	 is	 estimated	 to	 be	 $21	M	 and	 construction	 is	
expected	to	occur	in	2015/16	and	2016/17.	
 
 
Project:		Jamieson	Street	Trunk	Sewer	Outfall	Replacement	–	Phase	2	Construction	

Asset	Class:			Wastewater	–	Trunk	Sewers	

Description:	 	The	upgrade	of	 this	 combined	sewer	overflow	(CSO)	was	divided	 into	 two	
separate	phases.		Phase	1	included	the	replacement	of	300	metres	of	corrugated	steel	pipe	
between	Windmill	Road	and	a	CSO	chamber	at	the	bottom	of	Jamieson	Street.	 	This	phase	
was	 completed	 in	 2007.	 	 	 Phase	 2	 includes	 the	 replacement	 of	 the	 remaining	 existing	
corrugated	steel	pipe	and	the	extension	of	the	CSO	outfall	into	Halifax	Harbour.		The	total	
project	length	is	approximately	70	metres	and	includes	a	20‐metre	section	beneath	the	CN	
right‐of‐way,	which	will	be	cased,	and	a	50‐metre	extension.		It	is	anticipated	that	the	pipe	
will	be	1600	mm	diameter,	high‐density	polyethylene.		The	extension	of	this	outfall	beyond	
the	tidal	zone	is	required	to	meet	functional	and	regulatory	requirements.		It	is	noted	that	
the	 permitting	 and	 regulatory	 approval	 process	 for	 Phase	 2	was	 funded	 in	 the	 2011/12	
capital	budget	and	is	substantially	complete.		The	construction	is	proposed	for	2015/16	at	
a	total	cost	of	$1.1	M.		
	
	
Project:		Northwest	Arm	Sewer	Rehabilitation	

Asset	Class:			Wastewater	–	Trunk	Sewers	

Description:		The	1200	mm	diameter	Northwest	Arm	trunk	sewer	is	4500	metres	in	length	
and	was	constructed	in	the	early	1900s.		It	is	generally	located	between	the	Northwest	Arm	
and	 buildings	 along	 its	 eastern	 shore.	 This	 sewer	 conveys	 wastewater	 collected	 in	 the	
Armdale	and	Spryfield	sewersheds	to	the	new	pumping	station	near	the	Atlantic	School	of	
Theology	(AST)	for	further	conveyance	to	the	Halifax	WWTF.		A	considerable	length	of	this	
sewer	was	constructed	of	clay	blocks	that	were	mortared	together.	 	 	 	Replacement	of	this	
sewer	 using	 traditional	 open‐excavation	 methods	 is	 not	 practical	 due	 to	 its	 location	 in	
narrow	easements	along	the	back	of	residential	properties.	However,	further	investigation	
revealed	 that	 this	 sewer	 is	 an	 excellent	 candidate	 for	 internal	 structural	 lining.	 	 This	
practical	technology	utilizes	access	to	the	pipe	via	existing	manholes	and	avoids	the	costly	
and	difficult	excavation	traditional	method	of	trench.		In	2006,	a	condition	inspection	was	
undertaken	that	identified	the	system	needed	to	be	renewed.			In	2009,	a	pilot	project	was	
undertaken,	and	450	metres	were	successfully	lined	at	a	cost	of	$1.3	M.	
	
The	 remainder	 of	 the	Northwest	 Arm	 trunk	 sewer	 requires	 rehabilitation,	 and	 to	 utilize	
internal	structural	lining,	this	work	needs	to	be	undertaken	before	the	pipe	deteriorates	to	
a	point	that	is	not	conducive	to	this	technology.		Phase	2	of	the	rehabilitation	is	planned	for	
2016/17	to	2018/19	at	a	cost	of	$$13.6	M.	
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Project:		Wanda	Lane	Sanitary	Sewer	Replacement	

Asset	Class:			Wastewater	–	Collection	System	

Description:	 	 This	 capital	 works	 project	 is	 an	 integrated	 project	 involving	 the	 Halifax	
municipality,	 local	residents,	and	Halifax	Water.	The	proposed	work	scope	includes	street	
reconstruction,	 new	 sidewalk,	 bridge	 replacement	 on	 Tobin	 Drive,	 walkway	 bridge	
replacement,	 Ellenvale	Run	 channel	 upgrades,	 new	 sanitary	 sewer,	 conversion	of	 the	old	
sanitary	sewer	to	a	clear	water	or	deep	storm	sewer,	and	watermain	renewal.		Construction	
is	expected	to	take	place	in	2016/17	and	2017/18	at	an	estimated	cost	of	$2.2	M.	
	
	
Project:		Gravity	Sewer	from	Maynard	Lake	to	Halifax	Harbour	

Asset	Class:			Wastewater	–	Collection	System	

Description:	 	 The	 outlet	 for	Maynard	 Lake	 is	 connected	 to	 a	 combined	 sewer	 which	 is	
pumped	to	the	Dartmouth	WWTF	via	the	Old	Ferry	Road	PS.			The	proposed	project	would	
result	in	the	redirection	of	this	flow	so	that	it	is	conveyed	to	the	Harbour.		This	would	result	
in	 a	 reduction	 of	 operating	 costs	 associated	 with	 the	 conveyance	 and	 treatment	 of	 this	
water.		The	project	would	also	result	in	a	reduction	in	the	frequency	and/or	the	volume	of	
combined	sewer	overflows.		The	project	is	expected	to	be	undertaken	over	the	three	year	
period	from	2016/17	to	2018/19	at	an	estimated	cost	of	$3.2	M.	
	
	
Project:		Russell	Lake	PS	Upgrade	

Asset	Class:			Wastewater	–	Structures	

Description:		This	capital	works	project	is	being	funded	through	the	CCC	program	for	the	
Russell	Lake	West	area	of	Dartmouth.	The	existing	pumping	station	building	is	at	the	end	of	
its	service	life	and	needs	to	be	replaced.	Included	in	the	work	scope	is	the	installation	of	a	
back‐up	power	system	and	associated	mechanical	and	electrical	equipment.	 	Construction	
is	expected	to	take	place	in	2017/18	and	2018/19	at	an	estimated	cost	of	$2	M.	
	
	
Project:		Mill	Cove	PS	Rehabilitation	

Asset	Class:		Wastewater	–	Structures	

Description:	 	 The	 Pumping	 Station	 is	 located	 at	 the	 Mill	 Cove	 Wastewater	 Treatment	
Facility	 site.	 The	 station	 is	 over	 40	 years	 old,	 and	 deterioration	 is	 particularly	 evident	
within	the	mechanical	and	electrical	components.	The	majority	of	the	parts	in	service	date	
back	 to	 the	 original	 installation.	 	 The	 station	 requires	 a	 complete	 rehabilitation	 of	 these	
mechanical	and	electrical	components,	and	related	work.		Construction	is	expected	to	take	
place	in	2015/16	and	2016/17	for	a	total	estimated	project	cost	of	$3.0	M.	
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Project:		Belmont	WWTF	Decommissioning	

Asset	Class:		Wastewater	–	Treatment	Facility	

Description:	 	The	existing	small	wastewater	treatment	facility	 is	at	 the	end	of	 its	service	
life.	 This	 proposed	 capital	 works	 project	 involves	 the	 replacement	 of	 an	 existing	 facility	
with	 a	 new	 pumping	 station	 and	 forcemain.	 The	 new	 pumping	 station	 will	 transfer	 the	
flows	 to	 the	 newly	 expanded	 and	 upgraded	 Eastern	 Passage	 Wastewater	 Treatment	
Facility.	 	 Construction	 is	 expected	 to	 begin	 in	 2015/16	 and	 the	 total	 project	 cost	 is	
estimated	to	be	$5.4	M.	
	
	
Stormwater	Capital	Projects:		
	
Project:		Sullivan’s	Pond	Storm	Sewer	System	Replacement	

Asset	Class:		Stormwater	–	Pipes	

Description:	 	 The	 Sullivan’s	 Pond	 Storm	 Sewer	 System	 is	 the	 outlet	 for	 Sullivan’s	
Pond/Lake	 Banook	 watershed	 which	 is	 some	 1500	 hectares	 in	 area.	 	 The	 system	 was	
constructed	 in	 the	 early	 1970s	 and	 is	 at	 the	 end	 of	 its	 service	 life.	 	 The	 system	 is	 to	 be	
designed	 for	 the	1	 in	100	year	storm	event	and	the	construction	will	be	very	challenging	
given	the	anticipated	size	of	the	structure	to	be	buried	within	a	highly	congested	urbanized	
environment.		It	is	anticipated	that	the	project	will	be	undertaken	in	two	phases.		The	first	
phase	will	be	from	the	Harbour	to	 just	above	Irishtown	Road	at	a	cost	estimated	to	be	 in	
the	order	of	$10	M.		Construction	of	this	first	phase	is	expected	to	proceed	in	2016/17.	
	
	
Project:		Gravity	Sewer	from	Little	Albro	Lake	to	Jamieson	Street	PS	

Asset	Class:			Wastewater	–	Collection	System	

Description:	 	 Historically	 the	 Little	 Albro	 Lake	 discharged	 to	 Halifax	 Harbour	 but	 the	
outflow	 from	 this	 lake	 is	 now	 diverted	 into	 the	 combined	 sewer.	 	 The	 proposed	 project	
would	 result	 in	 the	 redirection	 of	 this	 flow	 so	 that	 it	 is	 conveyed	 to	 the	 Harbour.	 	 This	
would	 result	 in	 a	 reduction	 of	 operating	 costs	 associated	 with	 the	 conveyance	 and	
treatment	 of	 this	 water.	 	 The	 project	 would	 also	 result	 in	 a	 reduction	 in	 the	 frequency	
and/or	the	volume	of	combined	sewer	overflows.		Construction	is	expected	to	take	place	in	
2016/17	at	an	estimated	cost	of	$1.9	M.	
	
	
6.1.4  Integrated Resource Plan 
	
It	has	been	two	years	since	the	completion	of	Halifax	Water’s	first	Integrated	Resource	Plan	
(IRP)	 in	 October	 of	 2012.	 	 The	 IRP	was	 a	 long‐term	 (30‐year),	 comprehensive	 planning	
project	 that	 involved	 collaboration	 with	 the	 NSUARB	 through	 their	 external	 consulting	
team	(led	by	the	Tellus	Institute)	and	interaction	with	interested	stakeholders.		It	involved	
developing	a	planning	framework	for	future	long	term	planning,	and	undertaking	scenario	
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analyses	 to	 outline	 and	 prioritize	 future	 capital	 and	 operational	 programs	 needed	 to	
deliver	 water,	 wastewater,	 and	 stormwater	 services.	 The	 IRP	 focused	 on	 providing	 the	
following	elements:			
	

 Capital	and	additional	O&M	costs	to	meet	the	program	and	project	requirements	for	
the	30‐year	planning	period	from	2013	to	2043	

 Development	 of	 an	 overall	 planning	 framework	 integrating	 the	 IRP	 into	 Halifax	
Water’s	business	processes	

 Identification	 of	 institutional	 constraints	 impacting	 implementation	 of	 the	 IRP	
recommendations	

 Recommendations	for	additions	and	refinements	of	Halifax	Water’s	Levels	of	Service	
(LOS)	to	facilitate	the	measurement	of	program	success.	

	
The	 IRP	 was	 developed	 using	 three	 strategic	 drivers:	 	 Regulatory	 Compliance,	 Asset	
Renewal,	 and	 Growth.	 	 Through	 a	 series	 of	 objectives	 related	 to	 each	 of	 these	 drivers	 a	
range	 of	 capital	 investment	 needs	 for	 the	 water,	 wastewater,	 and	 stormwater	
infrastructure	over	the	next	30	years	was	evaluated.		Projects	and	programs	were	reviewed	
to	allocate	the	proportion	of	the	benefits	to	each	of	the	objectives/drivers.			
	
The	Regulatory	 Compliance	 driver	 covered	 projects/programs	 needed	 to	 address	 both	
current	 compliance	 issues	 (i.e.	 facilities	 for	 which	 Halifax	 Water	 is	 not	 compliant	 with	
current	permits	to	operate	or	 legislation)	and	future	compliance	issues	(i.e.	requirements	
resulting	from	emerging	legislation).	
	
The	Asset	Renewal	driver	covered	projects/programs	aimed	at	a	sustainable	approach	to	
asset	 renewal	 and	 replacement.	 Asset	 Renewal	 requirements	 recognized	 the	 historical	
underfunding	in	some	asset	classes	and	evaluated	the	risk	of	continuing	at	the	same	level	of	
reinvestment	in	the	future.	
	
The	 Growth	 driver	 covered	 projects/programs	 aimed	 at	 providing	 regional	 level	
infrastructure	 to	 support	 growth	 and	 managing	 flow	 allocations	 to	 optimize	 system	
capacity.			
	
The	 total	30‐year	net	present	value	 (NPV)	 for	 the	recommended	plan	 inclusive	of	capital	
and	O&M	costs	was	pegged	at	$2,579	million.		As	indicated	in	Figure	6.1.4	‐	1,	asset	renewal	
expenditures	 represent	 approximately	 54%	 of	 the	 overall	 IRP;	 growth	 and	 regulatory	
compliance	 expenditures	 represent	 approximately	23%	each.	 	Of	 this	 $2,579	million,	 the	
breakdown	by	 asset	 class	 is:	 $1,855	million	 for	wastewater;	 $615	million	 for	water;	 and	
$108	million	for	stormwater.	
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Several	 programs	 and	 projects	 were	 identified	 in	 the	 recommended	 IRP	 for	 early	
implementation.	These	were	initially	incorporated	into	Halifax	Water’s	five‐year	business,	
operating,	and	capital	plans.		In	recognition	that	the	IRP	recommended	significantly	higher	
levels	 of	 investment	 than	 historical	 investment,	 Halifax	 Water	 ‘ramped’	 up	 the	
expenditures	with	a	goal	of	meeting	the	spending	levels	by	year	3	(2015/16).		While	some	
progress	has	been	made	to	reach	the	projected	IRP	funding	levels,	more	time	to	transition	
to	 these	 higher	 expenditures	 is	 warranted.	 	 There	 remains	 significant	 effort	 to	
operationalize	the	recommendations	from	the	IRP.		In	reviewing	Halifax	Water’s	ability	to	
deliver	 all	 the	 existing	 and	 proposed	 programs	 in	 relation	 to	 organizational	 capacity,	
additional	 resources,	 processes,	 and	 funding	 are	 necessary.	 	 Many	 of	 the	 foundational	
programs	 are	 outlined	 in	 this	 Five‐Year	 Business	 Plan	 (e.g.	 Wet	 Weather	 Management	
Program,	 Energy	 Management	 Program,	 Continuous	 Improvement	 Program,	 Capital	
Program,	 etc.).	 Several	 specific	 programs/projects	 within	 these	 programs	 will	 further	
inform	the	 financial	 investment	needed	over	the	 long	term.	Section	6.1.1	outlines	the	AM	
Program	requirements	in	support	of	the	IRP.	

Figure 6.1 – IRP Costs by Driver - Total 30-Year NPV = $2,579 Million 
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Halifax	Water	 has	 developed	 a	 Long	Term	Planning	Framework	 to	 help	 illustrate	 how	
planning	activities	at	Halifax	Water	will	be	 integrated	with	other	planning	activities	both	
internally	and	externally	with	Halifax	municipality.		Figure	6.2	provides	a	depiction	of	these	
interactions	as	a	starting	point	to	initiate	discussions	with	Halifax	municipality.		The	aim	is	
to	 create	 a	 repeatable	 process	 for	 long	 term	 planning	 that	 is	 integrated	 with	 Halifax’s	
regional	 plan	 update	 process,	 Halifax	 Water’s	 development	 charge	 policy	 updates,	 and	
periodic	updates	to	the	water	and	wastewater	master	plans.			
	
The	 continued	 success	 of	 Halifax	 Water’s	 long	 term	 planning	 efforts	 requires	 sound	
methodology	 for	population	projections.	 	 Population	projections,	 in	 addition	 to	decisions	
regarding	densities	and	locations	for	growth,	remain	the	responsibility	of	the	municipality.		
Halifax	Water	will	use	the	growth/population	projections	derived	by	Halifax	municipality	
to	 inform	 the	 regional	 infrastructure	 plan	 updates	 (as	 part	 of	 the	 periodic	 long	 term	
planning	process).	
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Figure 6.2 – Long Term Planning Framework
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Halifax	Water	 also	 recognizes	 that	 the	 IRP	 is	 merely	 a	 ‘snapshot’	 in	 time.	 	 An	 adaptive	
management	approach	will	be	required	to	respond	to	changing	regulations,	realization	of	
projected	growth	estimates,	and	new	information	about	asset	condition	and	performance.		
Therefore,	the	IRP	is	considered	the	foundation	piece	to	an	ongoing	and	evolving	process	of	
continuous	improvement	and	strategic	long‐term	planning.	
	
	

6.2  Five‐Year Operating Budgets 
	
Budgets	have	been	developed	to	cover	the	period	from	2015/16	to	2019/20,	as	shown	in	
Appendix	F.		The	operating	budgets	reveal	that	rate	increases	will	be	required	to	maintain	
current	 levels	of	service,	deliver	projects	already	in	progress	or	approved,	meet	changing	
environmental	 requirements,	 and	 generate	 more	 funding	 to	 meet	 infrastructure	
investment	demands.					
	
Some	of	the	primary	operating	budget	drivers	and	assumptions	are:	
	
REVENUES	
	

 Consumption	 will	 continue	 to	 decline	 related	 to	 water	 and	 wastewater.		
Consumption	is	projected	to	decrease	3.0%	per	annum	in	years	1	and	2,		and	2.0%	
annually	in	years	3,	4,	and	5.	
	
As	illustrated	in	Figure	6.3,	consumption	has	declined	a	total	of	18.8%	over	the	past	
12	years,	with	an	average	decrease	of	1.6%	per	annum.	Prior	budgets	typically	used	
a	rate	of	1.5%	annually	to	forecast	declining	consumption,	however	recent	trending	
has	 indicated	 the	 1.5%	 rate	 is	 no	 longer	 relevant.	 The	 past	 4	 years	 have	 seen	
consumption	decrease	an	average	of	2.6%	per	year,	and	in	2013/14	the	decline	in	
consumption	from	the	prior	year	was	4.9%.	This	phenomenon	is	consistent	with	the	
experience	of	other	North	American	water	utilities.			
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		Figure 6.3 - Metered Consumption

	
				
 700	or	roughly	0.8%	new	customer	connections	are	projected	each	year,	based	on	

the	4	year	historic	average	(2011‐2014).	

 Revenues	 from	 unregulated	 business	 activities	 are	 increasingly	 important	 to	
mitigate	 future	 revenue	 requirements	 from	 rates.	 	 These	 are	 described	 in	 more	
detail	 in	 Section	 6.4.	 	 Unregulated	 revenues	 will	 be	 used	 to	 fund	 unregulated	
expenses	and	generate	additional	unregulated	revenues	 for	 the	benefit	of	 the	 rate	
base.	
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EXPENSES	
	
Halifax	 Water’s	 Five	 Year	 Operating	 Budget	 is	 shown	 on	 an	 accrual	 basis	 for	 2015/16	
forward,	 to	 provide	 better	 information	 for	 decision	 making	 and	 be	 reflective	 of	 best	
practice	 for	 budgeting.	 There	 is	 an	 accrued	 amount	 regarding	 the	 liability	 for	 future	
employee	benefits	(pension)	as	calculated	under	CICA	Handbook	Section	3461	that,	for	rate	
making	purposes,	is	not	currently	included	in	the	revenue	requirements.			
	
The	 utility	 faces	 pressure	 associated	 with	 growth,	 asset	 renewal,	 and	 compliance	 with	
regulatory	requirements,	as	described	in	the	Integrated	Resource	Plan.			
	
The	 largest	 components	of	Halifax	Water’s	 consolidated	operating	budgets	are	 salaries	&	
benefits,	electricity,	debt	servicing,	depreciation,	and	chemical	costs.				
	
Salaries	and	Benefits	‐	Reasonable	provisions	for	salary	increase	have	been	provided	for	in	
the	 Five	 Year	 Plan,	 based	 on	 collective	 agreements	 for	 CUPE	 Locals	 227	 and	 1431,	 and	
market	 information	for	non‐union	compensation.	The	annual	salary	increase	allowance	is	
2%,	 with	 an	 additional	 allowance	 made	 to	 address	 the	 impact	 of	 step	 increases	 within	
salary	bands	or	reclassification	of	positions;	and	increases	in	benefits.	
	
Electricity	–	Budgets	were	established	based	on	an	assumption	of	electricity,	 fuel,	oil	and	
natural	gas	rate	increases	in	each	specific	year.	The	impact	of	these	increases	is	expected	to	
be	 partially	 offset	 by	 the	 formal	 Energy	Management	 Program	 initiated	 in	 2011/12	 (see	
Section	7).	The	projected	increases	are	shown	in	table	10.2:	
	

 Electricity	–	2%	in	year	1,	7%	in	year	2	and	2%	(~CPI)	in	years	3,	4,	and	5;	
 Furnace	Oil	–	5%	in	years	1	and	2,	then	2%	(~CPI)	in	years	3,	4	and	5;	
 Natural	Gas	–	10%	in	years	1	and	2,	then	2%	(~CPI)	in	years	3,	4	and	5.	

	
Debt	 Financing	 –	 New	 debt	 payments	 are	 budgeted	 to	 support	 the	 five‐year	 capital	
projects.	 	Over	the	course	of	 the	next	 five	years,	debt	payments	are	projected	to	 increase	
significantly.	The	amount	and	timing	of	the	increases	will	be	determined	by	timing	of	the	
completion	 of	 the	 projects	 and	 the	 financing	 rates	 and	 options	 available.	 It	 is	 estimated	
total	debt	servicing	may	 increase	 to	$35	M	by	2019/20	(see	Table	6.5).	 	 	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.		
	
Depreciation	 ‐	 As	 Halifax	 Water’s	 assets	 and	 future	 capital	 budgets	 increase	 so	 do	
depreciation	expenses.	Depreciation	is	an	integral	funding	source	to	support	rehabilitation	
of	 the	 existing	 infrastructure	 as	well	 as	 new	 infrastructure	 and	 upgrades	 to	meet	 future	
capital	requirements	necessitated	by	both	servicing	demands	and	changing	environmental	
regulation.	Over	the	course	of	the	next	five	years,	the	depreciation	expense	is	projected	to	
increase	from	$15.8	M	in	2013/14	to	$24.1	M	by	2019/20.	
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Dividend	 to	 the	 Halifax	 municipality	 ‐	 The	 water	 dividend	 agreement	 was	 renewed	 in	
September,	2014	for	a	5	year	term	(April	1,	2015	‐	March,	2020).		The	dividend	is	projected	
to	grow	from	$4.1	M	in	2013/14	to	$6.2	M	by	2019/20.			
Chemical	Costs	–	Chemicals	are	tendered	annually	in	January	for	optimal	pricing.	Chemical	
cost	increases	of	5%	are	anticipated	for	years	1	and	2,	with	a	2%	increase	for	years	3,	4	and	
5.	 Long	 range	 chemical	 prices	 are	 difficult	 to	 predict	 due	 to	 the	 volatility	 of	 the	market	
which	is	closely	linked	with	energy	prices	and	fluctuations	in	supply	and	demand.		
	
Energy	and	electricity	cost	assumptions	are	described	in	Table	10.2	within	Section	10.13	of	
the	Business	Plan.		
	
On	a	consolidated	basis,	the	projected	five‐year	operating	budgets	are	shown	in	Table	6.4.	
Over	 the	 next	 five	 years,	 operating	 expenses	 are	 projected	 to	 increase	 from	 $89.7	 M	 in	
2013/14	to	$114.2	M	in	2019/20,	or	27%,	while	operating	revenues	are	projected	to	have	
a	 slight	decrease	due	 to	declining	consumption.	Non‐operating	revenues	are	projected	 to	
decrease	by	$1.8	M	or	60%	and	non‐operating	expenses	increase	by	39%	or	$11.6	M	over	
2013/14	levels	due	to	increased	debt‐servicing	costs	based	on	current	projections.		
	
Table 6.4 - Pro Forma Income Summary	
	 

 
	
Rate	 increases	will	 be	 required	 to	maintain	 or	 enhance	 the	 existing	 level	 of	 service	 and	
comply	with	stricter	environmental	regulations.	 	Based	on	figures	presented	in	Table	6.4,	
significant	revenue	increases	are	required	over	the	next	five	years.		Halifax	Water	will	not	
be	able	to	deliver	the	requirements	for	growth,	asset	renewal	and	compliance	identified	in	
the	 IRP	 without	 revenue	 increases.	 	 Notwithstanding	 this	 necessity,	 Halifax	 Water	 is	
developing	a	rate	smoothing	strategy	that	will	result	in	more	gradual	rate	increases.				
	

Actual Budget
2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

Operating Revenues $111,502 $129,853 $127,276 $125,349 $124,366 $123,420 $122,513 
Operating Expenditures $89,737 $99,452 $103,271 $108,439 $108,210 $111,838 $114,263 
Operating Profit $21,765 $30,401 $24,006 $16,909 $16,156 $11,583 $8,250 

Non-Operating Revenue $3,009 $3,079 $3,077 $3,227 $3,228 $2,230 $1,231 

           LONG TERM DEBT INTEREST $8,161 $9,188 $9,380 $9,722 $10,278 $10,910 $11,992 
           LONG TERM DEBT PRINCIPAL $17,257 $18,888 $20,427 $21,796 $23,113 $23,868 $22,940 
           AMORTIZATION DEBT DISCOUNT $131 $144 $172 $198 $219 $226 $218 
           DIVIDEND/GRANT IN LIEU OF TAXES $4,187 $4,340 $4,579 $4,714 $5,245 $5,856 $6,195 
Non-Operating Expenditures $29,736 $32,560 $34,558 $36,430 $38,855 $40,861 $41,345 

Net Surplus (Deficit) ($4,963) $920 ($7,475) ($16,293) ($19,471) ($27,048) ($31,864)

  Percentage Increase in Revenue to cover Deficit 5.9%

  Incremental Percentage increase in Operating Revenue 7.1% 2.7% 6.3% 4.1%

Note:

Budget

Consolidated numbers reported above include regulated and un-regulated activities of the Urban Core, Satellite and the Airport/AeroTech Systems. 
Revenue increases required are for illustrative purposes only and do not represent actual revenue requirements of future rate applications for regulated 
activities.
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As	of	March	31,	2014,	Halifax	Water	had	an	accumulated	operating	deficit	of	$4.0	M,	based	
on	audited	financial	statements.	This	coupled	with	forecasted	future	losses	projected	in	the	
business	 plan	will	 cause	 the	 cumulative	 operating	 deficit	 to	 increase	 significantly	 unless	
rates	 are	 increased.	 Projections	 for	 2015/16	 and	 beyond	 are	 based	 on	 expected	 normal	
weather	patterns.	Should	weather	patterns	deviate	from	the	norm,	operating	results	could	
be	 impacted	 accordingly	 as	 significant	 rain	 events,	 prolonged	 periods	 of	 deep	 cold,	 or	
droughts	impact	operating	costs	for	the	utility.		
	
It	is	important	to	note	that	as	new	and	more	current	information	becomes	available,	five‐
year	projections	will	change.	 	 	The	 five	year	plan	 is	sensitive	to	changes	 in	 interest	rates,	
availability	 of	 external	 infrastructure	 funding,	 any	 changes	 in	 development	 charges	 and	
level	of	development	activity.	
	
	

6.3  Debt Strategy 
 
On	 December	 17,	 2010,	 the	 NSUARB	 rendered	 a	 decision	 on	 an	 application	 by	 Halifax	
Water.		The	application	included	a	capital‐debt	policy	that	the	NSUARB	was	not	prepared	to	
approve	stating	 it	did	not	accept	that	 the	30/70	debt‐to‐equity	ratio	 included	 in	the	debt	
policy	was	necessarily	the	most	efficient.		The	NSUARB	directed	Halifax	Water	to	undertake	
a	complete	study	examining	an	efficient	capital	structure,	the	policies	of	other	utilities,	its	
longer‐term	 capital	 needs,	 and	 opinions	 that	 would	 result	 in	 an	 efficient	 funding	
mechanism	that	is	fair	to	present	and	future	ratepayers.			
	
Halifax	Water	recognizes	 the	 importance	of	a	debt	strategy.	 	 	Debt	 impacts	 the	operating	
budget	and,	therefore,	the	future	rate	requirements	in	several	ways:	
	
1. Increased	debt	payments	need	to	be	accommodated	through	rates.	

2. Increased	 depreciation	 as	 the	 capital	 program	 grows	 needs	 to	 be	 accommodated	
through	rates.	

3. Operating	costs	of	new	capital	needs	to	be	accommodated	through	rates.	

4. Capital	 requirements	 not	 funded	 by	 debt	will	 increase	 the	 requirement	 of	 capital	
from	operating	funding	through	rates.	

	
The	terms	of	reference	for	the	debt	study	were	approved	by	the	NSUARB.	 	They	included	
best‐practice	 research	 and	 comparison	 to	 public	 sector	 and	 private	 sector	 utilities,	 and	
were	to	focus	on	determining	the	most	efficient	capital	structure	for	Halifax	Water.				
	
Halifax	Water	is	a	unique	entity	from	several	perspectives	as	it	is:	
	
 A	body	corporate	utility	created	under	a	separate	provincial	act	with	all	 its	shares	

deemed	to	be	owned	by	Halifax	municipality.	

 The	first	and	only	regulated	water,	wastewater,	and	stormwater	utility	in	Canada	
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 A	government	business	enterprise	from	an	accounting	perspective	

 The	 largest	water	resources	utility	 in	Nova	Scotia	and	 the	second	 largest	utility	 in	
Nova	Scotia	

	
In	 recognition	 of	 its	 municipal	 and	 provincial	 relationships,	 the	 Municipal	 Finance	
Corporation	 (MFC),	 Halifax	 municipality,	 and	 Service	 Nova	 Scotia	 Municipal	 Relations	
(SNSMR)	are	important	stakeholders	in	finalizing	the	debt	study	and	related	debt	strategy.		
	
The	 existing	Capital	Borrowing	Guidelines	 for	Municipal	Units	 in	Nova	Scotia	 state	 that	 “a	
municipality’s	 existing	 and	 projected	 debt	 service	 costs	 (excluding	 those	 related	 to	 self‐
supporting	 utilities)	 should	 not	 exceed	 30%	 of	 property	 tax	 and	 other	 own‐source	
revenues.”	 	As	self‐supporting	utilities	are	excluded	from	these	guidelines,	there	has	been	
no	guidance	for	utilities	such	as	Halifax	Water	to	follow.		In	August	2011,	SNSMR	confirmed	
that	 a	 debt‐service	 ratio	 of	 30%	would	 generally	 be	 an	 appropriate	 measure	 for	 a	 self‐
supporting	utility	such	as	Halifax	Water.	
	
In	December	2011	 the	MFC	 increased	 the	unguaranteed	debt	 cap	 for	Halifax	Water	 from	
$35	M	to	$70	M	to	reflect	the	fact	that	the	asset	base	and	revenues	of	the	organization	have	
roughly	doubled	with	the	addition	of	wastewater	and	stormwater	services.				
	
On	March	11,	2011	the	NSUARB	approved	the	Terms	of	Reference	for	the	Debt	Study	and	
Halifax	Water	engaged	the	services	of	Mark	Gilbert,	Ph.D.,	to	carry	out	the	work.	
	
The	 study	 focuses	 on	 the	 four	 areas	 identified	 in	 the	 Board	Order	 and	 concludes	with	 a	
recommendation	 for	 an	 efficient	 funding	 mechanism	 that	 is	 fair	 to	 present	 and	 future	
ratepayers.	The	context	for	the	recommendation	is	one	that	applies	to	a	local	government	
enterprise	providing	water,	wastewater,	and	storm	water	services	in	Nova	Scotia.		
	
The	 review	 of	 best	 practice	 covers	 eight	 information	 sources	 ranging	 from	 professional	
association	 manuals,	 practices,	 and	 publications	 to	 rating	 agency	 methodologies	 and	
reports.	 The	 information	 relevant	 to	 capital	 structure	 and	 debt	 limits	 for	
water/wastewater	utilities	and	local	governments	is	summarized.	
	
The	 best	 practice	 review	 suggests	 “a	 municipally	 owned	 water,	 wastewater	 and	
stormwater	 utility	 providing	 service	 in	 its	 home	 municipality	 should	 select	 a	 capital	
structure	and	debt	 limits	that	reflect	a	 focus	on	enhancing	rate	affordability	and	stability.	
These	 enhancements	 are	 subject	 to	 the	 factors	 and	 constraints,	 which	 include	 senior	
government	 legislation	 and	 regulation	 that	 influence	 and	 restrict	 the	municipality’s	 debt	
policy.	 The	 two	 most	 appropriate	 financial	 criteria	 used	 in	 determining	 and	 evaluating	
capital	 structure	 and	 debt	 limits	 for	 a	 municipality	 and	 its	 enterprises	 are	 ones	 that	
measure	debt	service	charges	to	annual	operating	revenues	and	total	outstanding	debt	to	
either	annual	revenues	or	the	property	tax	base.	 	 It	 is	also	useful	to	use	an	indicator	that	
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relates	 debt	 to	 the	 community’s	 ability	 to	 pay	 and	 the	 link	 between	 debt	 and	 taxable	
property	is	a	suitable	indicator.”	2	
	
Using	 the	 final	 Integrated	 Resource	 Plan	 as	 approved	 by	 the	 Halifax	 Water	 Board	 on	
September	28,	2012,	several	combinations	of	financing	alternatives	were	examined	using	a	
robust	 financial	model	 developed	by	 the	MFC,	 and	modified	 by	Halifax	Water	 staff	 to	 be	
more	reflective	of	the	utility’s	requirements.			
	
The	financing	alternatives	were	evaluated	using	three	general	principles:	
	

1.	 Rate	stability	and	affordability	
2.	 Halifax	Water	long	term	financial	sustainability	
3.	 Intergenerational	equity	
	
The	debt	strategy	report	concludes	that	some	appropriate	ratios	for	Halifax	Water	to	utilize	
are:	
	

1.	 Target	Debt	Service	Ratio	of	35%	
2.	 Target	Debt/Equity	Ratio	of	40%/60%	
	
In	 essence,	 the	 two	 targets	will	 serve	 as	 a	 framework	 for	Halifax	Water’s	 strategy	when	
considering	future	use	of	debt.	
	
Additionally,	the	report	addresses	the	issue	of	affordability	and	refers	to	a	study	conducted	
by	 the	National	 Consumer	 Center	 for	 the	Water	Research	 Foundation	 (WRF).	 The	 study,	
while	primarily	focused	on	affordability	of	water	charges,	also	addresses	the	affordability	
of	wastewater	 charges.	 In	 the	 report,	 affordability	 of	 user	 charges	 is	 stated	 to	 be	 2%	 of	
average	user,	median	income	households	each	for	water	and	wastewater;	i.e.		4%	for	both	
utility	services	(Saunders	et	al.	1998).	The	manual	also	refers	to	a	range	of	2.3%	to	3%	of	
median	household	income	for	combined	water	–	wastewater	bills	used	by	the	Ohio	Public	
Works	 Commission	 in	 1999.	 Notwithstanding	 these	 studies,	 Halifax	Water	 has	 a	 goal	 to	
keep	rates	for	combined	services	below	1%	of	median	household	income.	
	
Although	a	rate	smoothing	strategy	will	be	pursued	over	the	life	of	this	business	plan	and	
beyond	to	limit	annual	rate	increases	to	single	digits,	some	households	on	low	income	may	
still	experience	affordability	 issues.	 	 In	recognition	of	 the	 financial	burden	on	households	
with	low	income,	Halifax	Water	introduced	the	Help	to	Others	(H2O)	program	on	April	1,	
2011	 to	mitigate	 the	 impact	of	 rising	water	bills.	 	 	The	H2O	program	provides	dedicated	
funding	 for	 low	 income	 households	 to	 offset	 water	 bills,	 administered	 through	 the	
Salvation	Army,	similar	to	other	heating	fuel	or	electricity	bill	assistance	programs.		Funds	
for	 the	 program	 are	 derived	 from	 unregulated	 activities	 of	 the	 utility	 with	 annual	 base	
funding	of	$25,000	and	additional	utility	funds	to	match	employee	donations.	
	

                                                      
2 Study of an efficient funding mechanism for Halifax Regional Water Commission  Mark Gilbert, Ph.D. October 2012 
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It	is	important	to	note	that	Halifax	Water’s	debt	strategy	must	be	acceptable	to	the	Halifax	
municipality	 recognizing	 that	 the	 financial	 performance	 and	 outstanding	 debt	 of	 Halifax	
Water	is	incorporated	in	the	municipality’s	financial	statements	and	credit	rating.	 	It	does	
not	have	a	material	impact	on	Halifax	municipality’s	cost	of	borrowing,	nonetheless,	as	all	
municipal	financing	is	backed	by	the	Province	of	Nova	Scotia.			
	
The	Debt	Strategy	was	submitted	to	the	NSUARB	in	January	2013	and	was	reviewed	as	part	
of	 the	 general	 rate	 hearing.	 	 In the June 24, 2013 NSUARB Decision on the General Rate 
Application, the NSUARB expressed concern about constraints on Halifax Water’s ability to 
utilize debt.   

4.3      Findings 

[89] The Board is concerned the results of the Debt Study may have been influenced by 
"constraints" imposed by other parties. A better process would have been to 
independently analyze scenarios more reflective of normal commercial constraints to 
arrive at a recommended debt strategy. However, the Board is aware that HRWC 
operates in an environment with imposed restrictions. 
 
[90] The Board's main concern with respect to borrowings is that costs are minimized to 
ratepayers.  The argument with respect to the benefit to customers at various levels of 
debt appears to be highly dependent upon interest and discount rates applied and that 
these two factors can vary widely over time. 
 
[91]  It also appears that there are many assumptions in the scenario analysis, in 
particular with respect to funding from the RDC and depreciation from contributed 
assets. The Board notes that HRWC is continuing its stakeholder consultation with 
regard to the RDC in advance of an application expected to be filed with the Board later 
this year. 
 
[92]    The  Board views  the  Debt  Study as a positive step  in looking  at an efficient  
funding  mechanism  for  HRWC.   The Board accepts the Debt Study as presented.  
However, given the level of assumptions and uncertainty, the Board is not prepared to 
approve a particular scenario at this time. 

	
Submission	of	the	Debt	Strategy	to	the	NSUARB	does	not	result	in	any	immediate	changes	
to	Halifax	Water’s	 budget	 or	 rates.	 	 The	Debt	 Strategy	will	 however	 be	 a	 document	 that	
supports	future	budgets,	business	plans,	and	rate	applications.			
	
The	 actual	 financial	 strategies	 that	 staff	will	 recommend	 to	 finance	 future	 infrastructure	
requirements	will	be	consistent	with	the	recommendations	from	the	Debt	Strategy,	but	will	
be	reviewed	and	updated	on	an	annual	basis	to	reflect	changes	in	key	assumptions	such	as:	
	

1.	 Interest	Rates	
2.	 Availability	of	Federal/Provincial	Infrastructure	Funding	
3.	 Approval	and	implementation	of	a	Regional	Development	Charge	
4.	 Financial	Constraints	posed	by	rates	and	affordability	issues	
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There	 are	natural	 constraints	 in	place	 that	 restrict	 the	use	of	 debt,	 such	 as	 the	 ability	 to	
absorb	 operating	 costs	 of	 new	 capital,	 annual	 operating	 budget	 pressures	 caused	 by	
increased	 debt	 servicing	 and	 depreciation,	 and	 rate	 shock	 sensitivity	 around	 increasing	
rates.	The	impact	of	Halifax	Water	debt	on	Halifax	municipality	debt	limits	and	policies	as	
well	 as	 the	 current	 MFC	 requirement	 that	 the	 municipality	 guarantee	 most	 of	 Halifax	
Water’s	debt	was	also	a	consideration	in	the	development	of	an	efficient	capital	structure.	
To	 that	 end,	 on	 September	 23,	 2014	 Halifax	 Council	 approved	 a	 blanket	 guarantee	 of	
Halifax	Water	debt	subject	to	the	utility	maintaining	a	debt	service	ratio	of	35%	or	less.			
	
As	noted	 in	Table	6.5,	 long‐term	debt	 is	projected	 to	 increase	 from	$215	M	at	March	31,	
2014,	to	$321	M	by	March	31,	2018.		It	is	estimated	total	debt	servicing	will	increase	from	
$28.2	M	in	2014/15	to	$35	M	by	2019/20.				
 

 

*based on current rates 

Debt Service Ratio = (Total Debt Servicing/Total Operating Revenues)  

 
 

6.4  Alternative Revenue	
	 	 	
Halifax	Water	has	had	success	generating	alternative	revenues	aside	from	user	fees	on	both	
the	regulated	and	unregulated	side	of	 the	business.	 	On	the	regulated	side,	Halifax	Water	
has	entered	into	agreements	for	the	sale	of	land	deemed	to	be	no	longer	used	or	useful	for	
utility	purposes.	 	These	include	tracts	of	land	around	Geizer	Hill	in	Halifax	(outside	of	the	
Chain	 Lake	watershed	 boundary),	 land	 near	 the	 Larry	Uteck	 Interchange	 in	 the	 Bedford	
West	area,	and	lands	in	the	Montague	area	of	Dartmouth	outside	the	Lake	Major	watershed	
boundary.		With	the	approval	of	the	NSUARB,	revenue	from	these	land	sales	has	been	used	
as	 a	 source	 of	 funds	 for	 capital	 projects	 related	 to	 the	 delivery	 of	 water	 services	 in	
recognition	that	the	land	was	originally	purchased	with	water‐rate	base	funds.			As	much	of	
the	surplus	land	has	been	sold,	this	will	not	be	a	significant	source	of	funds	in	the	future.		
	
Notwithstanding	limitations	for	generating	revenue	from	the	regulated	side	of	the	business,	
there	 has	 and	 will	 continue	 to	 be	 opportunities	 from	 the	 unregulated	 side.	 	 Currently,	
Halifax	 Water	 generates	 revenue	 from	 third‐party	 contracts	 for	 water	 and	 wastewater	
treatment.			
	
Halifax	Water	also	generates	revenue	for	the	lease	of	land	for	telecommunications	facilities	
throughout	 the	 municipality	 in	 recognition	 that	 reservoir	 sites	 are	 located	 on	 higher	

Halifax Water Debt Projections 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

Total Debt Service 28,220,000$        29,979,000$          31,176,000$          33,610,000$          35,005,000$          35,150,000$         

Total Debt Outstanding 220,612,685$      220,973,770$        236,701,185$        246,281,735$        265,319,051$        295,468,080$       

Debt Service Ratio 21.73% 23.55% 24.87% 27.03% 28.36% 28.69%

Projected Operating Revenue* 129,853,000$      127,276,000$        125,349,000$        124,366,000$        123,420,000$        122,513,000$       

Table 6.5 – Projected Debt Levels Under Existing Rates
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elevations	 that	 afford	 more	 direct	 line	 of	 site	 for	 telemetry.	 	 In	 conjunction	 with	 these	
leases,	Halifax	Water	installs	telecommunications	equipment	on	these	facilities	for	its	own	
needs	 for	 the	 ultimate	 benefit	 of	 the	 water,	 wastewater,	 and	 stormwater	 rate	 base.	 	 As	
Halifax	Water	continues	to	expand	the	Supervisory	Control	and	Data	Acquisition	(SCADA)	
system	in	accordance	with	its	master	plan,	further	opportunities	for	leases	and	hosting	of	
Halifax	Water	equipment	will	be	realized.			
	
In	 recognition	of	Halifax	Water’s	 expertise	 in	water‐loss	 control,	 the	utility	offers	 a	wide	
range	of	related	services	to	generate	revenue.		These	range	from	leak‐detection	services	for	
Halifax	Water	customers	and	other	municipalities	to	consulting	services	under	contract	to	
engineering	firms	and	municipalities.	 	There	is	great	potential	to	expand	these	services	to	
generate	 additional	 revenue	 and,	 at	 the	 same	 time,	 provide	 professional	 development	
opportunities	for	staff.			
	
Halifax	Water	 also	 recognizes	 that	 its	 assets	 can	 be	 leveraged	 to	 bring	 in	 revenue	 from	
energy	generation.	 	This	 includes	projects	 to	generate	electricity	 from	wind	 turbines	and	
control	chambers	where	water	pressure	is	reduced.		Both	of	these	opportunities	have	been	
developed	for	 interface	with	the	Nova	Scotia	Department	of	Energy’s	Community	Feed‐In	
Tariff	 (COMFIT)	 program,	which	 provides	 preferential	 rates	 to	 feed	 electricity	 into	Nova	
Scotia	Power	 Incorporated	(NSPI)	distribution	grid.	 	 	Halifax	Water	has	received	COMFIT	
certificates	 for	 two	 wind	 turbine	 projects,	 one	 of	 which	 (Pockwock)	 will	 be	 going	 into	
commercial	 operation	 this	 fall.	 	 Through	 efforts	 of	 Halifax	 Water	 staff,	 a	 Ministerial	
Directive	 was	 issued	 through	 the	 Department	 of	 Energy	 (DOE)	 in	 2012	 to	 approve	 the	
recovery	 of	 renewable	 energy	 within	 water	 distribution	 systems	 at	 “run‐of‐the–river”	
rates.		To	that	end,	Halifax	Water	has	received	two	COMFIT	certificates	for	the	installation	
of	 hydrokinetic	 turbines	 in	 the	 Orchard	 and	 Lucasville	 control	 chambers.	 	 The	 Orchard	
installation	went	into	commercial	operation	in	October,	2014.	The	projected	net	revenues	
are	 in	 the	 current	 business	 plan.	 	 These	 projects	 are	 expected	 to	 have	 a	 positive	 overall	
financial	 impact	as	unregulated	activity	and	structured	to	ensure	they	are	compliant	with	
the	Public	Utilities	Act	with	 the	 recognition	 that	 regulated	 activities	 cannot	 subsidize	 the	
unregulated	side	of	the	business.			
	
In	partnership	with	Halifax	municipality,	Halifax	Water	has	also	studied	the	potential	for	a	
green	 thermal	 utility	 whereby	 energy	 can	 be	 extracted	 from	 the	 heat	 in	 sewage	 and	
delivered	through	a	local	pipe	distribution	system	in	the	vicinity	of	treatment	facilities.		The	
planned	redevelopment	of	the	Cogswell	interchange	in	Halifax	will	provide	an	opportunity	
to	advance	 this	 concept	 since	 the	Halifax	WWTF	 is	 adjacent	 to	 the	Cogswell	 interchange.		
No	 allowances	 have	 been	made	 in	 the	 current	 business	 plan	 to	 realize	 revenues	 as	 the	
projects	are	currently	in	the	concept	stages.	
	
In	 an	 effort	 to	 be	 open	 and	 transparent	 to	 stakeholders	 including	 the	 NSUARB,	 Halifax	
Water	 disclose	 revenue	 and	 expenses	 associated	 with	 unregulated	 business	 separately	
within	the	financial	statements.		It	is	the	intention	of	Halifax	Water	that	the	net	gains	from	
these	activities	would	ultimately	go	to	the	benefit	of	the	rate	base.			
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Table 6.6 – Projected Unregulated Revenues (Gross) 
	

	
	
The	five	year	budget	for	unregulated	activities,	including	unregulated	expenses	is	shown	in	
Appendix	F.			
	
	

7. ENERGY MANAGEMENT 
	

7.1   Energy Management Program 
	
Through	 its	 Energy	 Management	 Program,	 Halifax	 Water	 is	 committed	 to	 creating	 and	
ensuring	an	ongoing	focus	on	sustainability	and	energy	efficiency	throughout	all	operating	
areas.	 This	 program	 defines	 the	 goals,	 objectives,	 accountabilities,	 and	 structure	 for	
activities	related	to	sustainability	and	responsible	energy	use.	
	
In	support	of	this	program,	Halifax	Water’s	Energy	Management	Policy	defines	longer‐term	
goals	 and	 commits	 Halifax	 Water	 to	 the	 principles	 of	 responsible	 energy	 management	
including	 reducing	 dependence	 on	 fossil	 fuels	 through	 energy	 conservation	 and	 best	
practices;	 identifying	 and	 implementing	 cost‐effective	 energy‐reduction	 initiatives;	
developing	 alternative	 and	 renewable	 forms	 of	 energy	 from	 utility	 assets;	 and	 reducing	
pollution	by	increasing	the	usage	of	energy	supplied	from	sources	that	are	less	greenhouse	
gas	intensive.	
	

Program	Structure	
	
The	Energy	Management	Program	is	coordinated	through	the	Manager	of	Energy	Efficiency	
reporting	to	the	Energy	Management	Steering	Committee	(EMSC).	The	EMSC	comprises	the	
Directors	of	Engineering	&	IS,	Water	Operations	and	Wastewater/Stormwater	Operations,	
and	the	Manager,	Energy	Efficiency.	The	chair	of	the	EMSC	is	the	Director	of	Engineering	&	
IS.	
	

 (000's) ACTUAL BUDGET*

DESCRIPTION 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

  REVENUES

        AEROTECH SEPTAGE TIPPING FEES $633  $800  $800  $825  $908  $998  $1,098 

        LEACHATE $322  $366  $379  $393  $400  $408  $417 

        CONTRACT REVENUE $91  $86  $86  $86  $86  $86  $86 

        DEWATERING FACILITY/ SLUDGE LAGOON $210  $210  $210  $210  $210  $210  $210 

        AIRLINE EFFLUENT $75  $80  $78  $78  $78  $78  $78 

        ENERGY PROJECTS $0  $38  $115  $198  $198  $198  $198 

        MISCELLANEOUS $21  $21  $21  $22  $22  $23  $23 

TOTAL $1,351  $1,601  $1,689  $1,811  $1,902  $2,001  $2,109 

PROPOSED BUDGET BUSINESS PLAN
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Reporting	to	the	EMSC	on	a	monthly	basis,	the	Manager	of	Energy	Efficiency	is	responsible	
for	 the	 creation	 and	 implementation	 of	 the	 corporate	 Energy	 Management	 Action	 Plan	
(EMAP)	 and	 any	 other	 activities	 defined	 by	 the	 EMSC.	 Reporting	 typically	 consists	 of	
progress	 reports	 on	 the	 energy‐related	 activities	 of	 Halifax	 Water	 including	 details	 of	
energy	 consumption,	 key	 performance	 indicators,	 and	 progress	 on	 energy	 projects	 and	
other	related	activities.		
	
This	 program	 is	 self‐sustaining	 financially	 using	 ongoing	 savings	 gained	 through	 energy	
reduction	and	generation	projects	to	fund	operating	expenses	and	program	initiatives.	
	
	
Energy	Management	Action	Plan	
	
The	 EMAP	 includes	 details	 of	 energy‐management	 activities	 that	 will	 be	 developed	 and	
undertaken	by	Halifax	Water	each	year.	Key	activities	contained	in	the	action	plan	include:	

•	 Delegation	of	the	responsibility	for	achieving	energy	goals;	

•	 Assignment	of	team	members	as	required	to	meet	goals;	

•	 Development	 of	 an	 employee‐awareness	 strategy	 to	 facilitate	 energy	 savings	 at	
work	and	home;	

•	 Establishment	of	an	energy	accounting	system	that	allows	for	collection,	monitoring,	
and	reporting	of	all	data	on	energy‐consuming	assets,	energy	consumption,	energy	
costs,	energy	savings,	and	key	performance	indicators;	

•	 Preparation	of	energy	audits	on	all	facilities	on	a	priority	basis;	

•	 Implementation	of	identified	energy	projects	based	on	sound	financial	principles;	

•	 Benchmarking	 of	 Halifax	 Water’s	 facilities	 and	 establishment	 of	 annual	 energy‐
reduction	targets;	

•	 Identification	of	funding	requirements	for	the	EMAP;	

•	 Refinement	 of	 contract	 and	 purchasing	 policies	 to	 incorporate	 energy‐efficient	
practices;	and	

•	 Development	of	renewable	energy	generation	projects.	
	
One	of	 the	main	 tools	used	 in	any	energy‐management	program	is	the	energy	audit.	This	
can	 range	 from	 a	 quick,	 low‐level	 scoping	 audit,	 to	 a	 complex,	 detailed	 investment‐level	
audit.	 To	 date,	 mid‐level	 audits	 have	 been	 completed	 for	 the	 three	 Harbour	 Solutions	
WWTFs,	 and	 the	 Pockwock	WSP,	 Lake	Major	WSP,	 and	Bennery	 Lake	WSP.	 	 From	 these	
mid‐level	 audits,	 a	 significant	 number	 of	 energy‐reduction	 opportunities	 have	 been	
identified.	 These	 opportunities	 have	 the	 potential	 to	 generate	 significant	 energy	 and	
financial	savings	in	the	future.		
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Future	energy	audits	are	also	planned	for	the	Mill	Cove	WWTF,	Lakeside	Timberlea	WWTF	
and	 Aerotech	 WWTF,	 the	 Aerotech	 Bio‐solids	 Processing	 Facility,	 larger	 wastewater	
pumping	stations,	and	a	number	of	larger	PRV,	metering	and	pumping	chambers.	
	
Energy	management	 opportunities	 are	 also	 being	 identified	 through	 the	 integration	 and	
coordination	of	facility	condition	assessments	via	the	Asset	Management	Program.	
	
	

7.2   Renewable‐Energy Generation 
	
In	 April	 2010,	 the	 Government	 of	Nova	 Scotia	 released	 its	 Renewable	 Electricity	 Plan	 to	
support	 and	 encourage	 increased	 development	 of	 renewable	 energy	 resources	 for	
electricity	generation.	The	plan	sets	out	a	detailed	path	for	the	province	to	gradually	move	
away	 from	 traditional	 energy	 sources	 to	 sources	 that	 are	 more	 local,	 clean,	 secure	 and	
sustainable.		
	
Halifax	 Water	 has	 also	 identified	 renewable	 energy	 as	 an	 important	 way	 of	 offsetting	
energy	 costs	 and	 increasing	 revenue	 that	 will	 move	 the	 utility	 closer	 towards	 net‐zero	
energy	 consumption	 and	 significantly	 contribute	 to	 greenhouse	 gas	 reductions	 in	 the	
region.	
	
To	date,	two	key	project	areas	have	been	identified:	renewable	energy	and	energy	recovery	
from	both	water	and	wastewater	systems.	
	
	
7.2.1  Wind Energy 
	
Halifax	Water’s	 land	assets,	namely	the	Pockwock	and	Lake	Major	Watershed	areas,	have	
good	wind	profiles	that	can	be	used	as	a	renewable	energy	source.	Halifax	Water	intends	to	
leverage	its	available	assets	to	reduce	operating	expenses	and	provide	greater	value	to	its	
stakeholders	 and	 customers.	 As	 such,	 Halifax	 Water	 has	 completed	 a	 lease	 for	 a	 wind	
development	near	 the	Pockwock	WSP	and	 is	exploring	 further	wind‐energy	development	
opportunities	in	the	Lake	Major	Watershed	area.	
	
The	 Pockwock	watershed	 comprises	 5,661	 hectares	 of	 land	 surrounding	 Pockwock	 Lake	
and	has	a	significant	wind	regime.	Through	a	land	lease	arrangement	with	Pockwock	Wind	
GP,	Ltd.,	five,	2.0MW	wind	turbines	were	installed	in	2014	and	are	scheduled	to	commence	
commercial	operation	in	November	of	2014.		
	
The	Lake	Major	watershed	comprises	6,944	hectares	of	 land	surrounding	Lake	Major	and	
Long	Lake.	The	projects	identified	for	this	area	consists	of	two	initiatives:	one	comprising	
five,	2.3	MW	wind	turbines	and	sited	west	of	Lake	Major	on	watershed	lands	and	another	
comprising	one	2.3	MW	wind	 turbine	 sited	 east	 of	 Long	Lake	on	watershed	 lands.	Work	
continues	to	further	the	development	of	these	two	projects.	
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Other	opportunities	are	being	explored	for	additional	small	wind	(<100	kW)	developments	
on	 Halifax	 Water	 owned	 lands.	 Opportunities	 being	 considered	 fall	 under	 either	 the	
COMFIT	 or	 Net	 Metering	 programs	 currently	 sponsored	 through	 the	 NS	 Department	 of	
Energy	(DOE).	
	
	
7.2.2  Hydrokinetic Turbines 
	
An	opportunity	has	been	identified	to	use	inline	turbines	to	recover	energy	from	the	water	
supply	system	in	place	of	pressure‐reducing	valves	(PRVs),	widely	used	by	water	utilities	to	
reduce	pressure	more	 suitable	 for	downstream	distribution	 systems.	While	PRVs	 release	
energy	 to	 reduce	pressure,	 they	do	not	perform	any	useful	work	with	 that	energy.	 Inline	
hydrokinetic	turbines	can	be	used	to	reduce	line	pressure,	and	recover	energy	and	convert	
it	to	electrical	energy.	
	
Halifax	 Water	 has	 investigated	 two	 potential	 projects	 for	 the	 installation	 of	 inline	
hydrokinetic	 turbines	 –	 one	 at	 the	 Orchard	 Control	 Chamber	 in	 Bedford,	 and	 one	 at	 the	
Lucasville	PRV	Chamber	in	Middle	Sackville.	These	projects	have	the	potential	to	generate	
an	estimated	325	MWh	of	electrical	energy	on	an	annual	basis.	In	financial	terms,	under	the	
existing	COMFIT	program,	 these	projects	 could	 generate	 an	 estimated	$45,000	 in	 annual	
electrical	 energy	 revenue	 over	 the	 +20	 year	 life	 of	 the	 projects.	 	 Halifax	 Water	 has	
requested	 and	 received	 approval	 from	 DOE	 to	 allow	 these	 types	 of	 projects	 to	 be	
considered	 equivalent	 to	 run‐of‐river	 hydro	 under	 the	 provincial	 COMFIT	 program.	
Subsequently,	 Halifax	 Water	 submitted	 COMFIT	 applications	 for	 these	 projects	 and	 has	
received	COMFIT	certificates	for	both.	
	
Both	projects	are	considered	research	and	development	projects	for	this	relatively	new	and	
innovative	application	of	an	existing	technology.	As	such,	the	Orchard	project	has	received	
funding	 from	 the	WRF’s	 Tailored	Collaboration	 Program,	 a	 program	which	 enables	WRF	
utility	 subscribers	 to	 partner	 with	 the	WRF	 on	 research,	 and	 funding	 from	 Nova	 Scotia	
Department	 of	 Environment.	 	 The	 Lucasville	 project	 involves	 the	 development	 and	
application	 of	 a	 smaller,	 “plug	 &	 play”	 style	 system,	 utilizing	 	 technology	 that	 is	 being	
developed	 in	 partnership	 with	 Rentricity	 Inc.,	 a	 New	 York	 based	 developer	 of	 small	
hydrokinetic	turbine	systems,	and	Xylem,	a	global	leader	in	the	development	of	water	and	
wastewater	pumps	and	pump	control	systems.	
	
The	Orchard	project	was	completed	and	commenced	commercial	operation	 in	October	of	
2014.	The	Lucasville	project	is	expected	to	be	completed	in	2015/16.	
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7.3    Energy Recovery 
	
Energy	 recovery	 from	 process	 or	 waste	 streams	 is	 recognized	 as	 one	 of	 the	 biggest	
opportunities	 available	 to	 society.	 Recoverable	 energy	 is	 everywhere	 –	 in	 solid	
municipal/residential	 waste	 streams,	 industrial	 by‐products,	 and	 water	 and	 wastewater	
streams.	Halifax	Water	 has	 significant	 recoverable	 energy	 resources	 available	 in	 both	 its	
water	 and	 wastewater	 streams.	 Specifically,	 as	 noted	 in	 the	 previous	 section,	 inline	
hydrokinetic	turbines	can	be	used	in	place	of	pressure	reducing	valves	(PRVs)	to	recover	
energy	 from	 water	 distribution	 systems.	 In	 the	 wastewater	 system,	 energy	 can	 be	
recovered	 from	 the	 waste	 sludge	 produced	 by	 wastewater	 treatment	 facilities,	 heat	
exchangers	and	highly	efficient	industrial	heat	pumps	can	be	used	to	transfer	energy	from	
one	system	to	another,	energy	that	can	be	supplied	for	heating	or	removed	for	cooling,	and		
bio‐gas	 can	 be	 produced	 to	 fuel	 a	 combined	 heat	 and	 power	 (CHP)	 system	 to	 generate	
electrical	energy	and	heat	from	the	combustion	process	that	can	then	be	used	for	treatment	
process	or	building	heat.	
	
	
7.3.1  Energy from Biosolids 
	
Halifax	 Water	 currently	 supplies	 over	 35,000	 tonnes	 per	 year	 of	 partially	 de‐watered	
sewage	sludge	to	its	Aerotech	Bio‐Solids	Processing	Facility	(BPF).	Currently,	this	sludge	is	
turned	into	a	soil	amendment	that	can	be	used	as	fertilizer	for	topsoil	manufacturing,	sod	
growing,	horticulture,	and	land	reclamation.		
	
In	 accordance	 with	 corporate	 policy,	 Halifax	 Water	 is	 focused	 on	 energy	 conservation,	
efficiency	improvement,	and	renewable	energy	generation	strategies	to	meet	its	long	term	
energy,	environmental	and	financial	goals.	Energy	from	biosolids	is	one	type	of	renewable	
and	sustainable	energy	that	is	readily	available	from	Halifax	Water’s	wastewater	treatment	
facilities,	as	well	as	other	municipalities.	This	approach	also	aligns	with	the	“Canada	Wide	
Approach	for	the	Management	of	Wastewater	Biosolids”	approved	by	the	CCME	in	October,	
2012.	
	
Halifax	Water	continues	to	explore	opportunities	and	options	for	the	alternative	re‐use	of	
biosolids	as	an	available	energy	source	which	can	contribute	to	overall	GHG	reductions	and	
offset	annual	energy	costs.	
	
	
7.3.2  Wastewater Effluent Heat Recovery 
	
The	 volume	 of	 wastewater	 effluent	 flowing	 out	 of	 wastewater	 treatment	 facilities	 is	
immense.	The	capacity	of	water	to	store	energy	in	the	form	of	heat	 is	also	immense.	This	
combination	presents	 a	 real	 and	 readily	 available	 resource	 for	 an	 efficient,	 cost‐effective	
heat	 sync	 that	 can	 be	 used,	 at	 a	 minimum,	 to	 provide	 or	 remove	 energy	 to	 and	 from	
wastewater	treatment	facilities,	or	to	the	local	community	at	large.	
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The	potential	exists	to	dramatically	reduce	the	amount	of	energy	purchased	and	used	for	
heating	in	at	least	three	of	the	largest	wastewater	treatment	facilities	belonging	to	Halifax	
Water.	The	power	available	and	cost	savings	potential	is	summarized	in	Table	7.1.	
	
	
Table 7.1 – Wastewater Effluent Heat-Recovery Potential 
	

Facility		
Annual	
Flow	
(m3/yr.)	

Available	
Power	
Capacity	(1)
(MW)	

Required	
Heat	
Energy	(2)	
(MW)	

%	of	
Available	
Capacity	

Annual	
Heating	
Costs	(2)	
($)	

Halifax	WWTF		 36,825,000	 59.7	 0.6	 1.0%	 $95,000	

Dartmouth	WWTF		 22,100,000	 35.3	 0.4	 1.1%	 $85,000	

Herring	Cove	
WWTF		 4,630,000	 7.4	 0.3	 4.1%	 $150,000	

Totals	 63,555,000	 102.4	 1.3	 6.2%	 $330,000	
	

1)	 Total	available	power	based	on	an	average	effluent	temperature	of	12°C.	
2)	 Based	on	2013/14	usage	and	cost	data.	
	
Halifax	Water	 has	 completed	 studies	 at	 the	 three	Harbour	 Solutions	 plants	 to	determine	
and	 understand	 the	 technical	 and	 financial	 challenges	 associated	 with	 these	 types	 of	
energy‐recovery	systems,	and	then	implement	the	projects	that	make	sense	from	an	energy	
efficiency	and	 financial	perspective.	 	The	current	Halifax	municipality	study	 to	assess	 the	
development	 potential	 for	 the	 Cogswell	 Street	 Interchange	 area	 will	 also	 provide	 a	 real	
opportunity	for	a	green	thermal	utility	in	partnership	with	the	municipality.	
	
As	a	 first	 step,	and	 to	optimize	heat	 recovery	opportunities,	ventilation	air	heat	 recovery	
projects	 are	 first	 being	 implemented	 at	 each	of	 the	HHSP’s.	Once	 complete,	 effluent	heat	
recovery	 projects	 will	 be	 evaluated	 based	 on	 sound	 financial	 analysis	 and	 performance	
metrics,	and	implemented	as	part	of	the	annual	capital	project	planning	process.			
	
	
7.3.3  Bio‐Gas CHP Energy Utilization 
	
Halifax	Water’s	Mill	Cove	WWTF	 is	classed	as	a	secondary	 treatment	plant	 that	utilizes	a	
mesophilic	anaerobic	bio‐digestion	process	to	reduce	sludge	volumes	and	generate	bio‐gas	
in	the	form	of	methane	that	is	then	burned	to	provide	process	heat	to	support	the	digestion	
process	 and	 space	 heating	 for	 facility	 buildings.	 On	 average,	 this	 process	 generates	 over	
650	m3/day	of	methane	gas.	Currently,	and	on	an	annual	basis,	roughly	55%	of	this	gas	is	
used	for	process	and	building	heat	and	45%	is	sent	to	a	flare	stack	to	be	burned.	
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The	 opportunity	 exists	 to	 optimize	 and	maximize	 gas	 production	 levels	 at	 the	Mill	 Cove	
plant	and	install	a	Combined	Heat	and	Power	(CHP)	system	to	utilize	this	renewable	energy	
to	produce	both	electricity	and	heat.	It	is	envisioned	this	system	will	burn	100%	of	the	bio‐
gas	produced	to	generate	electricity	and	capture	heat	from	the	exhaust	gases	to	provide	the	
required	process	and	building	heat	throughout	the	year.	It	is	possible	that	enough	electrical	
and	 heat	 energy	 can	 be	 generated	 on‐site	 to	 provide	 100%	 of	 the	 electrical	 and	 heat	
demand	of	the	Mill	Cove	facility.	
	
Halifax	 Water	 has	 begun	 the	 process	 to	 determine	 and	 understand	 the	 technical	 and	
financial	challenges	associated	with	this	system	and	determine	project	feasibility	from	an	
energy‐efficiency	and	financial	perspective.		The	utility	will	be	making	an	application	under	
the	Nova	Scotia	COMFIT	Program	in	the	fall	of	2014	to	obtain	approval	for	this	project.	
	
	

8. CONTINUOUS IMPROVEMENT 
	

8.1  Organizational Cultural Change 
	
Mergers	 and	 acquisitions	 have	 always	 created	 opportunities	 and	 challenges	 for	
organizations,	 and	 Halifax	 Water	 is	 no	 different.	 	 With	 the	 water,	 wastewater,	 and	
stormwater	 merger	 of	 2007,	 Halifax	Water	 brought	 staff	 together	 with	 different	 values,	
work	 practices,	 and	 demographics.	 	 It	 is	 the	 utility’s	 obligation	 to	 nurture	 and	 foster	 a	
renewed	 culture	 of	 accountability,	 innovation,	 teamwork,	 and	 collective	 purpose.	 	 Many	
activities	 have	 commenced	 or	 have	 been	 completed	 to	 reinforce	 this	 objective	 including	
preparation	of	a	revised	mission,	vision,	and	corporate	balanced	scorecard	(see	Appendix	
A);	consolidation	of	policies;	negotiation	of	new	collective	agreements;	implementation	of	a	
formal	 continuous‐improvement	 program;	 and	 consolidation	 of	 administration	 and	
operational	facilities.			
	
It	should	be	recognized	that	Halifax	Water,	like	other	employers,	operates	with	staff	from	
four	distinct	demographic	groups:	Veterans;	Baby	Boomers;	Generation	X;	and	Generation	
Y.	 	 In	 recognition	 that	 these	 groups	 bring	 varied	 values	 to	 the	 organization,	 different	
approaches	 are	 necessary	 to	 motivate	 staff	 to	 pursue	 corporate	 objectives.	 	 It	 is	 also	
recognized	 that	 employment	of	 visible	minorities	 and	 immigrants	brings	diversity	 to	 the	
organization	 reflecting	 the	 communities	 served	 by	 the	 utility,	 and	 efforts	 have	 been	
successful	to	attract	these	individuals	to	consider	a	career	with	Halifax	Water.			
			
Recognizing	 that	 measurement	 of	 performance	 can	 drive	 improvement,	 Halifax	 Water	
continues	to	track	performance	through	a	Corporate	Balanced	Scorecard	which	is	updated	
on	 an	 annual	 basis.	 	 In	 an	 effort	 to	 take	 this	 to	 the	 next	 step,	 Halifax	Water	 joined	 the	
National	 Water	 and	 Wastewater	 Benchmarking	 Initiative	 (NWWBI)	 facilitated	 through	
AECOM	in	2012.	 	The	NWWBI	began	in	1997	and	now	includes	over	50	Canadian	utilities	
who	take	a	very	structured	approach	to	metric	and	process	benchmarking.	 	 	The	NWWBI	
approach	 has	 garnered	 international	 recognition	 as	 a	 best	 practice	 and	 Halifax	 Water	
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believes	 it	will	 foster	a	stronger	continuous	 improvement	culture	within	the	utility.	 	 	The	
2015/16	 and	 2016/17	 operations	 budgets	 contain	 an	 annual	 expense	 of	 $65,000	 to	
participate	in	the	national	program.	
	
As	part	of	the	continuous	improvement	process,	Halifax	Water	has	several	initiatives	under	
way	with	a	goal	of	enhancing	customer	services.		Those	initiatives	include	new	call	centre	
technology,	 and	 improved	 business	 processes	 around	 wastewater	 and	 stormwater	
inquiries;	 a	 responsibility	which	 is	 shared	with	 the	municipality.	 	 Technology	 initiatives	
like	CMMS	and	Advanced	Metering	Infrastructure	(AMI)	will	help	make	Halifax	Water	more	
responsive	and	accountable	to	customers.	
	
	

8.2  Water Quality Master Plan 
	
On	 April	 1,	 2012,	 Halifax	 Water	 renewed	 its	 research	 partnership	 agreement	 with	
Dalhousie	University	who	in	turn,	were	able	to	renew	their	Halifax	Water/Natural	Sciences	
and	Engineering	Research	Council	of	Canada	(NSERC)	Research	Chair	 for	an	additional	5	
year	term.	Under	the	Chair,	NSERC	matches	dollar	 for	dollar	the	research	funds	provided	
by	Halifax	Water	 to	Dalhousie	University	 to	 conduct	 its	water	 quality	 research.	 In	 2012,	
Halifax	Water	revised	its	Water	Quality	Master	Plan	(WQMP)	and	issued	WQMP	v2.	WQMP	
v2	marked	a	 turning	point	 in	 the	partnership	with	Dalhousie	University	wherein,	 having	
identified	 some	 fundamental	 issues	 in	 the	 initial	 term	 of	 the	 Chair,	 the	 research	 focus	
shifted	from	broad	fundamental	knowledge	to	conducting	research	that	has	a	more	direct	
impact	on	day	to	day	management	of	water	quality	and	plant	operations.	
	
In	the	24	months	since	WQMP	v2	was	published	and	implemented,	a	significant	number	of	
events	have	occurred	on	the	water	quality	landscape	which	will	further	inform	and	shape	
our	research	focus.	The	most	significant	of	these	include:	
	

 The	first	occurrence	of	geosmin	in	the	Pockwock	water	system	in	October	of	2012,	
after	 35	 years	 of	 operation	 and	 its	 reoccurrence	 in	 2013	 and	 2014.	 	 Knowledge	
gained	through	recent	studies	and	 input	 from	customers	 indicates	 that	geosmin	 is	
an	issue	that	needs	to	be	addressed.	

	
 The	 decision	 to	 end,	 in	 April	 of	 2013,	 the	 practice	 of	 pre‐chlorination	 at	 the	 J.	

Douglas	Kline	(Pockwock)	plant	resulted	in	a	40%	reduction	in	trihalomethanes	as	
well	as	small	reductions	in	haloacetic	acids	(HAA’s).	Other	positive	outcomes	from	
the	 process	 change	 include	 improved	 plant	 operability	 and	 a	 $25,000	 per	 year	
saving	in	operating	cost.	This	outcome	reduced	the	need	(geosmin	aside)	to	achieve	
near	term	process	improvements	at	this	facility,	allowing	a	shift	in	research	focus	to	
improving	process	and	water	quality	at	Bennery	Lake	and	Lake	Major.	

	
 Process	 optimization	 studies	 completed	 at	 Bennery	 Lake	 and	 Pockwock	 have	

assisted	 the	 development	 of	 capital	 improvement	 plans.	 An	 optimization	 study	 of	
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Lake	Major,	anticipated	to	be	completed	by	June	2015,	will	result	in	a	capital	plan	as	
well.	 Necessary	 upgrades	 noted	 in	 these	 studies	 are	 aimed	 at	 achieving	 water	
quality	and	operational	 improvements.	As	these	plans	are	 implemented,	 there	will	
be	a	need	to	pilot	test	proposed	process	changes.	This	will	be	facilitated	through	use	
of	 the	pilot	plant	at	Pockwock	and	resources	gained	 through	 the	partnership	with	
the	Dalhousie	Research	Chair.		

	
 Several	 projects	 completed	 under	 the	 Chair,	 including	 participation	 in	 a	 study	 of	

national	importance	led	by	Dr.	Michelle	Prevost	at	Ecole	Polytechnique	in	Montreal,	
have	 highlighted	 that	 the	 replacement	 of	 lead	 service	 lines	 (LSL)	 is	 a	much	more	
complex	 issue	than	previously	understood.	As	a	result,	 the	LSL	replacement	policy	
has	 been	 amended	 to	 encourage	 complete	 lateral	 replacement	 instead	 of	 partial	
replacement.	 	 The	 utility	 has	 also	 developed	 a	 comprehensive	 monitoring	 and	
communications	program	for	customers	considering	LSL	replacement.	

	
These	 developments	 have	 mandated	 the	 need	 to	 review	 research	 goals	 and	 adjust	 the	
research	 plan	 to	 provide	 the	 necessary	 support	 to	 capital	 spending	 decisions	 and	 policy	
development.	Accordingly,	WQMP	v2.1	has	been	developed	and	is	included	in	this	business	
plan	as	Appendix	G.	While	 the	WQMP	will	 continue	with	 its	efforts	 to	 improve	operating	
performance,	it	will	be	adjusted	to	take	into	account	these	recent	events.	
	
Of	particular	note	is	the	ongoing	study	of	geosmin	in	the	Pockwock	system.	In	the	summer	
of	2014,	AECOM	completed	a	study	which	identified	technically	and	operationally	feasible	
options	 for	 treating	 geosmin.	 Three	 viable	 options	 were	 identified	 for	 further	 study,	
however	all	options	come	with	significant	increases	in	operating	costs.		As	a	result,	the	pilot	
plant	at	 the	Pockwock	 facility	and	the	research	 team	will	play	crucial	roles	 in	confirming	
feasibility,	 operating	 costs	 and	 dosing	 parameters,	 prior	 to	 considering	 investing	 in	 a	
treatment	option.	
	
In	May	 of	 2013,	 the	 American	Water	Works	 Association	 opened	 up	 its	 successful	 utility	
quality	program,	the	Partnership	for	Safe	Water,	to	utilities	in	English	Canada	and	shortly	
thereafter,	 Halifax	Water	 joined	 the	 program.	 This	 program	which	 has	 existed	 in	 the	US	
since	 1995	 currently	 has	 members	 representing	 over	 500	 treatment	 facilities.	 This	
program	 is	 for	 utilities,	 by	 utilities	 and	 is	 designed	 to	 optimize	 treatment	 plant	 and	
distribution	 system	 performance	 through	 a	 benchmarking	 and	 self‐assessment	 process.	
Utilities	who	have	achieved	all	four	phases	of	the	partnership	have	achieved	treated	water	
quality	 60%	 better	 than	 regulatory	 benchmarks	 and	 are	 certified	 by	 the	 Partnership	 as	
having	achieved	the	highest	level	of	operation	performance.	Halifax	Water	has	just	initiated	
a	 multi‐	 year	 journey	 to	 achieving	 Partnership	 recognition.	 This	 staff	 driven	 effort	 will	
work	in	a	complimentary	way	with	the	ongoing	research	and	path	to	achieve	water	quality	
goals.	
	
The	 past	 two	 years	 have	 required	 our	 research	 partnership	 to	 be	 flexible	 to	 adjust	 to	
environmental	 factors,	 like	 geosmin,	 or	 changing	 conditions	 in	 plants	 such	 that	 research	
efforts	can	be	directed	to	support	Halifax	Water’s	objective	to	provide	high	quality	water	at	
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the	best	price	 to	customers.	This	approach	has	proven	 to	be	a	very	effective	strategy	 for	
water	quality	improvement.	
	
	

8.3  Wastewater Treatment Facilities Compliance Plan 
	
The	discharge	of	wastewater	effluents	have	been	undergoing	significant	changes	all	across	
the	 country.	 	 Halifax	 Water	 has	 stayed	 ahead	 of	 the	 curve	 in	 terms	 of	 addressing	 the	
requirements	 of	 the	 CCME	 strategy	 and	 the	 pursuant	 Wastewater	 System	 Effluent	
Regulations	(WSER).		Halifax	Water	has	completed	several	strategic	initiatives	such	as	the	
Regional	Wastewater	Functional	Plan,	 Integrated	Resource	Plan	and	most	recently	a	Wet	
Weather	 Management	 Plan.	 	 In	 addition	 Halifax	 Water	 has	 developed	 a	 Wastewater	
Treatment	Facility	Compliance	Plan,	attached	as	Appendix	H,	which	describes	the	current	
compliance	status	of	all	WWTFs	and	the	objectives	to	meet	the	requirements	of	the	WSER.		
The	implementation	of	the	Compliance	Plan	is	well	underway	and	planned	project	funding	
is	identified	in	the	capital	budgets	over	several	years.					
	
	

8.4  Environmental Management System Expansion 
	
ISO	 14001	 is	 an	 international	 standard	 for	 environmental	 management	 systems	 (EMS).		
The	benefit	of	 implementing	an	EMS	is	 that	 it	drives	a	process	of	continual	 improvement	
towards	meeting	defined	environmental	goals	and	objectives.	 	Minimizing	environmental	
impacts	becomes	one	of	the	defined	primary	goals,	and	standard	processes	are	put	in	place	
to	 identify	 issues	 and	 direct	 improvements	 through	 documented	 standard	 operating	
procedures.	
	
Water	 Services	 have	 an	 EMS	 program	 in	 place	 and	 have	 registered	 the	 Pockwock	 Lake,	
Lake	Major,	and	Bennery	Lake	facilities	to	ISO	14001.		Halifax	Water	is	expanding	the	EMS	
program	 to	 initially	 include	 wastewater	 services	 and	 eventually	 include	 all	 aspects	 of	
corporate	operations	such	as	fleet	and	building	management,	purchasing,	contract	services,	
and	Occupational	Health	&	Safety.	
	
As	a	first	step	in	implementing	ISO	14001	for	wastewater,	Halifax	Water	will	begin	with	the	
Herring	Cove	Wastewater	Treatment	Facility.	 	During	the	2012/13	fiscal	year,	 the	Intelex	
software	package	for	EMS	management	was	selected	and	purchased.		Such	software	allows	
tracking	of	 all	 EMS‐related	documents,	 and	 all	 required	 actions	 and	 follow‐ups	 including	
assignment	 of	 due	 dates	 and	 responsibilities.	 	 Halifax	 Water	 engaged	 the	 services	 of	
Duerden	&	Keane	Environmental	Ltd.	to	assist	with	the	design	and	creation	of	the	internal	
components	of	the	Wastewater	EMS	program,	drawing	on	the	experience	gained	from	the	
Water	Services	program.		The	consultant	assisted	in	completing	the	initial	EMS	stages	such	
as	defining	the	scope,	identifying	the	environmental	aspects	of	the	operation,	determining	
the	goals	and	specific	objectives,	and	providing	guidance	on	writing	the	standard	operating	
procedures	required	to	achieve	the	defined	objectives.	
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The	 corporate	 Core	Manual	 for	 EMS	was	 originally	 developed	 for	 the	 first	water	 system	
registered,	and	had	been	expanded	over	time	to	include	additional	facilities.		As	a	result,	the	
Core	Manual	 contained	 a	 large	 amount	 of	 facility‐specific	material.	 	 A	 decision	 has	 been	
made	 to	 develop	 separate	 EMS	 Manuals	 for	 each	 facility,	 together	 with	 a	 high‐level	
corporate	Core	Manual,	containing	general	EMS	policies.		This	effort	is	in	progress,	and	will	
be	completed	before	seeking	ISO	registration	 for	 the	Herring	Cove	WWTF	(anticipated	 in	
2015/16),	and	before	implementation	of	the	Intelex	ISO	software.	
	
Additional	 resources	 within	 Environmental	 Services	 will	 be	 required	 to	 implement	 and	
manage	 the	 corporate	 ISO	program	with	 an	EMS	Coordinator	 proposed	 for	 the	 2015/16	
fiscal	 year.	 	 Over	 time,	 additional	 wastewater	 treatment	 facilities	 and	 collection	 system	
elements	 such	 as	 sewers,	 pumping	 stations,	 storage	 facilities	 and	 others	 may	 be	
incorporated	until	all	wastewater	facilities	are	included	and	registered.	
	
	

8.5  Wet Weather Management 
	
Wet	 weather	 flows	 are	 the	 most	 serious	 regulatory	 and	 operational	 problem	 in	 Halifax	
Water’s	wastewater	 system.	 	 These	 flows	 cause	 a	multitude	 of	 problems	 for	 the	 natural	
environment,	 Halifax	 Water	 customers	 and	 the	 general	 public,	 during	 and	 after	 rainfall	
events:	
	
 Wastewater	 overflows	 into	 freshwater	 and	 marine	 water	 bodies.	 There	 are	

approximately	 100	 wet	 weather	 overflow	 locations	 related	 to	 the	 wastewater	 and	
combined	sewer	 collection	 system,	mostly	at	CSOs	and	pumping	 stations	but	 some	at	
manholes.	
	

 Impacts	on	wastewater	treatment	 facilities.	High	wet	weather	 flows	cause	washout	of	
the	 treatment	 process	 at	 some	 facilities,	 resulting	 in	 under‐treatment	 of	 the	
wastewater.	Also,	at	some	treatment	facilities,	portions	of	the	high	flows	are	required	to	
bypass	 some	 or	 all	 of	 the	 treatment	 processes.	 Both	 of	 these	 conditions	 result	 in	
increased	 risk	 to	 public	 health,	 greater	 impacts	 on	 the	 receiving	 environment,	 and	
regulatory	violations.	Further,	at	some	 facilities,	 the	 impact	and	the	 type	of	 treatment	
process	 is	such	 that	 it	can	 take	weeks	 for	 the	bacteria	and	the	process	 to	re‐establish	
itself,	so	that	the	facility	is	able	to	return	to	its	normal	operational	status.	
	

 Surcharging	of	the	wastewater	collection	system,	resulting	in	wastewater	back‐ups	into	
buildings,	 especially	basements.	These	back‐ups	are	 a	burden	 for	property	owners	 in	
various	 ways:	 risk	 to	 their	 health;	 cleanup	 costs;	 inconvenience;	 possible	 increased	
insurance	rates;	and	possible	inability	to	get	insurance	coverage.	
	

 Usurping	 of	 valuable	 system	 capacity	which	was	 intended	 to	 be	 used	 for	 growth	 and	
development.		
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 Increased	 operational	 costs.	 One	 significant	 cost	 is	 related	 to	 power	 for	 the	 175	

pumping	 stations	 and	 15	 wastewater	 treatment	 facilities	 for	 which	 Halifax	Water	 is	
responsible.	Another	is	staff	costs,	including	overtime,	related	to	responding	to	various	
aspects	 of	 wet	 weather	 events,	 including	 wastewater	 overflows,	 treatment	 facility	
impacts,	 system	 upgrades	 to	 accommodate	 wet	 weather	 flows,	 environmental	
compliance,	customer	complaints,	insurance	claims,	and	others.	
	

It	 should	be	noted	that	 the	extent	and	severity	of	 the	problems	 listed	above	are	 typically	
greater	for	the	more	severe	rainfall	events,	and	less	so	for	minor	events.		
	
To	provide	some	context	to	the	magnitude	of	the	wet	weather	flow	problem,	during	typical	
storm	 events,	 peak	 flows	 can	 increase	 in	 the	 order	 of	 forty	 times	 the	 normal	 flow,	 and	
occasionally	 more.	 Also,	 Halifax	 Water	 staff	 have	 analyzed	 flow	 patterns	 within	 the	
sewersheds	with	separate	sewers	(as	compared	to	combined	sewers,	which	were	designed	
to	 accept	 stormwater),	 and	 determined	 that	 on	 average,	 approximately	 35%	of	 the	 total	
flow	in	the	wastewater	system	is	stormwater.	The	actual	number	may	be	greater	than	this,	
in	that	the	analysis	does	not	account	for	all	the	volumes	of	overflow,	some	of	which	are	not	
currently	being	measured.	Capital	budgets	have	and	will	continue	to	contain	funds	for	flow	
monitoring	to	ensure	better	system	understanding.	
	
The	sources	of	high	wet	weather	flow	in	a	wastewater	system	are	derived	from	infiltration	
and	 inflow	 (I&I),	 which	 is	 the	 entry	 of	 stormwater,	 including	 groundwater	 and	 illegal	
connections,	 into	 the	 wastewater	 system.	 There	 are	 two	 fundamental	 approaches	 to	
managing	wet	weather	flows	to	reduce	or	eliminate	the	negative	impacts	described	above.	
One	is	to	eliminate	I&I	at	the	source	before	it	enters	the	wastewater	system.	The	second	is	
to	manage	the	wet	weather	flow	in	the	system	by	constructing	larger	infrastructure	and	by	
developing	and	utilizing	operational	improvements.	
	
There	are	advantages	and	disadvantages	to	each	approach.	Reducing	I&I	at	source	is	a	very	
difficult	and	time‐consuming	process.	It	can	be	a	short	term	solution	in	small	sewersheds,	
but	 in	most	 sewersheds,	 it	 is	 a	 long	 term	 solution.	 	 However,	 this	 approach	 tends	 to	 be	
more	sustainable	in	that	the	life‐cycle	costs	may	be	lower,	and	the	wastewater	system	does	
not	 have	 to	 handle	 the	 high	 wet	 weather	 flows	 through	 the	 various	 components	 of	 the	
system	–	pipes,	pumping	stations,	storage	facilities	and	wastewater	treatment	facilities.	
	
The	 second	 approach	 can	 be	 implemented	 more	 quickly	 and	 with	 more	 certainty	 of	
success,	but	the	costs	–	capital	and	operating	–	tend	to	be	greater.	Larger	infrastructure	is	
required	to	transport,	store	and	treat	the	large	wet	weather	flows,	and	because	the	flows	
are	not	reduced,	the	operating	costs	are	also	greater.		
	
Halifax	 Water	 currently	 considers	 both	 approaches	 noted	 above	 when	 addressing	 wet	
weather	flow	problems	in	individual	sewersheds.	One	or	the	other	approach,	or	both,	may	
be	utilized.	Knowing	how	much	I&I	 is	entering	 the	wastewater	system,	and	the	source	of	
this	I&I,	is	critical	to	success	in	all	elements	of	a	wet	weather	flow	management	program.	
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Comprehensive	 sewershed	 evaluation	 studies	 (SSES)	 are	 conducted	 by	 Halifax	Water	 to	
gather	 the	 necessary	 information	 to	 make	 informed	 decisions	 on	 where	 to	 direct	 I&I	
reduction	strategies.		Halifax	Water	uses	a	number	of	tools	and	tactics	to	assist	in	this	front‐
end	part	of	the	program:	flow	measuring	(both	temporary	and	permanent);	smoke	testing;	
closed‐circuit	 television	 inspection;	 dye	 testing;	 age	 and	 type	 of	 sewer	 system;	 pump	
station	run	times	information;	and	visual	inspection.	Also,	a	network	of	rain	gauges	is	being	
installed	to	capture	better	rainfall	 information	to	correlate	rainfall	 intensity	and	duration	
with	wastewater	overflow	events.	
	
There	 are	 two	 basic	 categories	 of	 I&I,	 each	 requiring	 a	 different	 solution‐set.	 One	 is	 I&I	
directly	into	the	wastewater	collection	system	through	defects	in	the	pipes,	manholes	and	
other	 system	 components.	 This	 category	 of	 I&I	 tends	 to	 be	 a	 problem	 in	 older	 systems	
which	 have	 not	 been	 maintained	 as	 they	 have	 aged	 and	 is	 the	 direct	 responsibility	 of	
Halifax	Water	to	resolve.	Sometimes	the	approach	is	to	repair	identified	sources	of	I&I	on	
an	 operational	 basis,	 by	 sealing	 manholes,	 repairing	 pipes	 and	 joints,	 and	 possibly	
replacing	shorter	sections	of	pipe.	However,	at	some	point,	older	systems	have	deteriorated	
to	the	point	that	operational	repairs	are	no	longer	feasible	or	cost‐effective.	In	this	case,	the	
system	must	be	rehabilitated	as	a	capital	project.	
	
The	 second	 category	 is	 I&I	 directed	 into	 the	 system	 by	 private	 property	 owners.	 The	
discharge	of	stormwater	and	groundwater	into	the	wastewater	system	is	prohibited	by	the	
Halifax	 Regional	 Municipality	 Charter	 and	 is	 regulated	 by	 the	 Rules	 and	 Regulations	 of	
Halifax	 Water.	 Halifax	 Water	 has	 developed	 a	 program,	 called	 the	 Stormwater	 Inflow	
Reduction	 (SIR)	 Program,	 to	 locate	 such	 discharges,	 and	 to	 administer	 and	 enforce	 the	
legislation	 and	 regulations	 with	 respect	 to	 such	 discharges.	 Pursuant	 to	 the	 Rules	 and	
Regulations,	the	cost	to	rectify	such	discharges	is	the	full	responsibility	of	the	customer.	
	
The	 program	 started	 at	 Halifax	 Water	 in	 2009,	 with	 the	 initial	 focus	 being	 residential	
sewersheds.	In	2012,	the	SIR	Program	shifted	primary	focus	from	residential	properties	to	
industrial,	commercial	and	institutional	(ICI)	properties.	The	ICI	properties	are	often	large	
and	 have	 significant	 areas	 of	 hard	 surfaces	 (e.g.	 rooftops,	 driveways	 and	 parking	 lots)	
generating	high	stormwater	runoff.	One	ICI	property	can	sometimes	generate	stormwater	
I&I	 into	 the	 wastewater	 system	 equal	 to	 hundreds	 of	 residential	 properties.		
	
The	 long	term	success	of	 the	SIR	program	may	depend	on	the	ability	 to	get	customers	to	
dispose	 of	 stormwater	 correctly	 without	 the	 intervention	 of	 Halifax	 Water.	 Educating	
property	owners,	contractors,	real	estate	agents,	home	inspectors	and	other	stakeholders	
in	the	proper	methods	of	handling	stormwater	and	wastewater	is	critical.	Efforts	to	educate	
and	inform	customers	regarding	the	correct	way	to	dispose	of	stormwater	will	continue,	in	
partnership	with	the	Halifax	municipality,	the	Insurance	Bureau	of	Canada,	and	local	NGOs.	
	
Areas	within	 the	municipality	which	 tend	 to	have	high	 contributions	 of	 I&I	 from	private	
properties	 are	 those	which	 have	 no	 deep	 storm	 sewer.	 The	most	 sustainable	manner	 of	
draining	private	properties	is	by	gravity,	which	for	homes	with	basements	requires	a	deep	
storm	 sewer.	 The	 development	 standards	 in	 some	 areas	 of	 Halifax	 municipality	 in	 the	
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1960s,	70s	and	early	80s	did	not	require	a	deep	storm	sewer,	and	it	is	those	areas	where	
high	rates	of	I&I	are	common.	With	this	in	mind,	Halifax	Water	developed	a	policy	in	2009	
to	 install	 such	 storm	 sewers	 on	 an	 equal	 cost	 share	 basis	with	 the	municipality	 and	 the	
local	property	owners.	The	policy	was	approved	by	the	Halifax	Water	Board	and	forwarded	
to	 the	municipality	 for	 their	 review.	Halifax	municipality	 has	 not	 approved	 the	 policy	 to	
date,	but	have	adopted	interim	solutions	on	a	case	by	case	basis.		Municipality	and	Halifax	
Water	staff	are	continuing	to	work	jointly	on	a	stormwater	management	policy	recognizing	
a	shared	responsibility.		Any	cost	sharing	from	Halifax	Water	for	deep	storm	sewers	is	also	
subject	to	the	approval	of	the	NSUARB.	
	
Halifax	Water’s	annual	Capital	Budget	 typically	contains	projects	which	either	directly	or	
indirectly	provide	 for	 improved	wet	weather	 flow	management.	For	example,	any	 facility	
expansion	 or	 upgrade	 will	 be	 designed	 and	 constructed	 so	 as	 to	 reduce	 wet	 weather	
overflows	and	reduce	impacts	on	wastewater	treatment	facilities.	Further,	replacement	of	
wastewater	sewers	due	to	age	will	have	the	effect	of	reducing	I&I	into	the	system.	
	
The	wet	weather	flow	problems	experienced	by	Halifax	Water	are	not	unique.	In	fact,	such	
problems	 are	 common	 across	 North	 America,	 especially	 in	 older	 cities	 with	 aging	
infrastructure.	A	number	of	jurisdictions	in	Canada	and	the	USA	have	embarked	on	20	and	
30	year	wet	weather	flow	reduction	programs.	
	
In	 fall	 2013	 Halifax	 Water	 focused	 its	 efforts	 on	 developing	 a	 strategic	 wet	 weather	
management	program	to	systematically	prioritize	the	sewer	service	boundary	and	develop	
a	 framework	 to	manage	wet	weather	 flows	within	 the	 collection	 system.	 	 Halifax	Water	
developed	 this	 program	 with	 the	 support	 of	 consultants	 and	 determined	 a	 short	 term	
action	plan.		The	short	term	action	plan,	attached	as	Appendix	I,	identified	4	pilot	projects	
and	a	number	of	key	objectives	to	help	develop	a	long	term	WWMP	for	Halifax	Water.		The	
primary	 focus	 of	 this	 exercise	 was	 to	 review	 the	 best	 practices	 and	 develop	 a	 holistic	
strategy	for	wet	weather	management.		The	following	graphic	describes	the	Halifax	Water	
Strategy	which	was	based	on	best	practice	review.	
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Figure 8.1 - I/I Strategy Overview 

	
	
Halifax	Water’s	Wet	Weather	Management	Program	 is	currently	running	3	pilot	projects;	
Stuart	Harris,	Crescent	Avenue	and	Cow	Bay	Road	Deep	Storm	Sewer	Project.	These	three	
pilot	 basins	were	 chosen	 intentionally	 to	 enable	 Halifax	Water	 to	 validate	what	 Rainfall	
Derived	 I&I	 (RDII)	 reduction	 can	 be	 accomplished	 via	 various	 reduction	 strategies.		
Industry	 data	 indicates	 that	 approximately	 50%	 of	 RDII	 is	 generated	 from	 public	
infrastructure	and	50%	is	generated	from	private	infrastructure.	 	Specific	strategies	must	
be	employed	to	each	portion	of	the	sewershed	to	address	RDII	globally	in	the	catchment.	
	
Sewershed	 evaluations	 use	 a	 variety	 of	 tools	 to	 gather	 pertinent	 information	 to	 make	
informed	decisions	on	wet	weather	management	actions.		CCTV	pipe	condition	inspections	
and	 flow	 monitoring	 are	 two	 very	 important	 tools	 in	 that	 regard.	 	 Accordingly,	 Halifax	
Water	 engaged	 Redzone	 Robotics	 in	 a	 pilot	 project	 to	 determine	 the	 suitability	 of	
autonomous	 CCTV	 cameras	 in	 the	 sewer	 system.	 	 The	 pilot	 included	 a	 number	 of	
challenging	 pipe	 inspections	 and	 the	 equipment	 proved	 it	 is	 capable	 of	 gathering	 the	
required	video.		Video	is	being	reviewed	in	the	desktop	environment	by	Redzone	Robotics	
and	will	be	delivered	to	Halifax	Water	as	an	 industry	standard	condition	rating	report	as	
developed	by	the	National	Association	of	Sewer	Service	Companies	(NASSCO).			
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Halifax	 Water	 has	 utilized	 multiple	 flow	 monitoring	 technologies	 to	 determine	 what	
technologies	 are	 best	 suited	 to	 sewer	 infrastructure	 to	 ensure	 flow	 data	 is	 available	 to	
support	 the	 WWMP.	 	 Pilots	 are	 ongoing	 and	 information	 gathered	 will	 be	 used	 to	
implement	both	long	term	and	short	term	flow	monitoring	for	Halifax	Water’s	sewershed	
monitoring	program.			
	
Pipe	 inspection	 and	 trenchless	 rehabilitation	 are	 core	 components	 to	 a	 Wet	 Weather	
Management	Program.		Depending	on	the	magnitude	of	the	project	these	services	could	be	
obtained	 by	 an	 external	 service	 provider	 or	 by	 in	 house	 resources.	 	 Recognizing	 this,	
Halifax	Water	intends	to	form	a	Trenchless	Group	within	the	Wastewater	and	Stormwater	
services	department.		Under	the	direction	of	a	new	Trenchless	Supervisor	the	program	will	
deliver	mainline,	manhole,	and	 lateral	condition	 inspections	as	well	as	rehabilitate	sewer	
laterals	 by	 trenchless	 techniques.	 	 Over	 the	 next	 five	 years	 the	 plan	 is	 to	 build	 out	
trenchless	technology	capabilities	to	include	mainline	and	manhole	rehabilitations.			
	
As	 described	 above,	 Halifax	 Water	 has	 programs	 and	 practices	 in	 place	 to	 address	 I&I	
problems	 and	 to	 improve	 the	management	 of	wet	weather	 flows	within	 the	wastewater	
system.	Collectively	a	great	deal	of	expertise	exists	within	Halifax	Water	and	can	be	found	
within	 various	 departments	 of	 the	 organization.	 	 A	 Wet	 Weather	 Steering	 Committee	
(WWSC)	 has	 been	 put	 in	 place,	 comprised	 of	 senior	 staff	 of	 three	 key	 departments	 –	
Wastewater	 and	 Stormwater	 Services,	 Environmental	 Services,	 and	 Engineering	 and	 IS.	
This	committee	will	work	very	closely	with	the	Wet	Weather	Action	Committee	(WWAC)	to	
ensure	 Halifax	 Water’s	 wet	 weather	 objectives	 are	 realized.	 	 	 The	 overall	 organization	
structure	of	Halifax	Water’s	WWMP	is	shown	in	the	figure	below.	
 
 
Figure 8.2 - Organization Structure - Wet Weather Management Program 
 

 
	
	
	
	
	



HALIFAX	WATER	
Five‐Year	Business	Plan	
2015/16	to	2019/20	

 

60 
	

Some	specific	activities	that	are	being	considered	or	will	be	implemented	are:	

 Search	 for	 world‐class	 expertise	 to	 assist	 in	 developing	 a	 Wet	 Weather	 Flow	
Management	Strategy.	Halifax	Water	has	performed	a	literature	review	of	two	of	North	
Americas	 most	 successful	 Wet	 Weather	 Management	 Programs;	 King	 County,	
Washington	 and	 York	 Region,	 Ontario.	 	 In	 addition	 to	 these	 reviews,	 key	 staff	 have	
participated	 in	 international	 workshops	 to	 get	 perspective	 on	 wet	 weather	
management.			
	

 The	WWAC	is	prioritizing	the	wastewater	service	boundary	based	largely	on	the	RDII.		
RDII	 is	 used	 to	 measure	 the	 success	 of	 wet	 weather	 management	 as	 it	 directly	
represents	 the	 extraneous	 flows	 resulting	 from	wet	weather	 events.	 	 	 The	prioritized	
sewershed	matrix	is	based	on	many	attributes	(pipe	material,	age	of	infrastructure,	etc.)	
however	RDII	 has	 the	 highest	weighting	 in	 this	 ranking.	 	 RDII	 is	 determined	 by	 flow	
monitoring	where	available.		In	absence	of	flow	monitoring	pump	station	runtimes	may	
be	used	as	a	surrogate	to	determine	the	sewer	response	to	wet	weather	events.		

	
 The	 prioritized	 sewershed	 matrix	 will	 be	 reviewed	 by	 the	 WWSC	 and	 specific	

sewersheds	 identified	 for	 the	WWAC.	 	 The	WWAC	will	 then	 employ	 the	 appropriate	
strategies	 and	 tactics	 to	 most	 efficiently	 deal	 with	 wet	 weather	 impacts	 in	 that	
sewershed.			

	
 The	application	of	trenchless	technologies	is	a	mechanism	which	could	help	in	carrying	

out	timely	repairs	of	old,	leaking	wastewater	mains	and	laterals.	The	local	marketplace	
has	not	historically	had	enough	projects	to	attract	contractors	for	this	line	of	work,	but	
Halifax	Water	will	be	identifying	candidate	projects	to	attract	contractors	to	apply	this	
technology	to	I&I	reduction	efforts.		To	that	end,	the	Crescent	Ave	project	is	expected	to	
be	completed	in	2015/16.			

	
 Halifax	 Water	 will	 implement	 a	 trenchless	 group	 within	 its	 stormwater/wastewater	

operations	group	 to	 rehabilitate	 components	 of	 the	 sewershed	where	magnitude	 and	
complexity	are	appropriate.				
	

 Expansion	 of	 the	 permanent	 flow	 monitoring	 network	 and	 acquisition	 of	 additional	
portable	 flow	 measuring	 equipment	 will	 be	 achieved	 through	 the	 capital	 budget.	
Approximately	 50	 permanent	 flow	 measuring	 stations	 will	 be	 constructed	 at	 key	
locations	 in	 the	 wastewater	 system	 and	 these	 stations	 will	 be	 linked	 to	 the	 PI	 data	
historian	 and	 accessible	 via	 a	 desktop	 computer.	 	 The	 goal	 is	 to	 have	 the	 entire	 50	
stations	fully	operational	within	five	years.		One	new	permanent	staff	engineer	position	
will	be	required	early	in	2015	and	will	be	dedicated	full	time	to	this	project.		Additional	
monitoring	points	will	be	installed	at	key	pumping	stations	over	time	and	connected	to	
the	 PI	 data	 historian.	 The	 use	 of	 technology	 such	 as	 wireless	 download	 and	 the	
connection	of	additional	monitoring	points	 to	PI	will	 increase	efficiency	 in	 identifying	
problem	areas	while	enhancing	the	safety	of	staff.	
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 Leaking	 laterals	 contribute	 a	 significant	 portion	 of	 infiltration	 into	 the	 collection	
system.	 Linking	 compliance	 testing	 to	 the	 sale	 of	 a	 property	may	 be	 an	 effective	 and	
sustainable	 way	 to	 eliminate	 illegal	 (stormwater)	 connections	 from	 the	 wastewater	
system.	Property	owners	are	motivated	to	have	their	property	comply,	plus	have	access	
to	 financing	 to	 pay	 for	 repairs	 if	 needed.	 A	 program	 will	 be	 investigated	 to	 have	
compliance	testing	done	in	conjunction	with	the	sale	of	a	property	or	the	creation	of	a	
new	service	account.	
	

 Measuring	of	wastewater	 overflows,	 consistent	with	 the	CCME	municipal	wastewater	
effluent	strategy	and	related	regulations.	

	
	

8.6  National  Water  and  Wastewater  Benchmarking  Initiative 
(NWWBI) 

 
The	Corporate	Balanced	Scorecard	(CBS)	has	been	a	performance	measurement	framework	
for	 Halifax	 Water	 since	 2000.	 	 The	 CBS	 was	 updated	 in	 2007	 after	 the	 merger	 of	
Wastewater	and	Stormwater	Services	with	Water	Services	to	include	several	performance	
indicators	 to	 represent	 all	 three	 services.	 	 After	 investigating	 several	 other	 similar	
programs	administered	by	various	organizations	such	as	AWWA,	WEF	etc.,	Halifax	Water	
joined	 the	National	Water	 and	Wastewater	Benchmarking	 Initiative	 (NWWBI),	 facilitated	
through	AECOM.			
	
The	 NWWBI	 began	 in	 1997	 and	 was	 developed	 in	 response	 to	 a	 demand	 for	 Canadian	
municipal	 water	 and	 wastewater	 utilities	 to	 measure,	 track,	 and	 report	 their	 utilities	
performance.	 While	 fundamentally	 a	 high	 level	 metric	 benchmarking	 process,	 it	 has	
developed	 into	 a	 network	 and	 information	 database	 for	 Canada's	 most	 progressive	
municipal	 utilities.	 	 At	 present,	 there	 are	 55	 municipalities	 of	 various	 populations	 that	
participate	 in	 this	project.	 	The	program	focuses	on	wastewater	collection	and	 treatment	
systems,	water	treatment	and	distribution	systems,	and	stormwater	management	systems	
with	 the	 ultimate	 goal	 to	 continuously	 improve	 quality	 and	 performance.	 	 This	 program	
embarks	 on	 standardized	 data	 collection	 and	 verification	 methodology	 along	 with	 a	
standardized	 Utility	Management	Model.	 	 The	 data	 is	 collected	 annually	 and	 results	 are	
discussed	 at	 an	 annual	 workshop	 which	 provides	 a	 great	 opportunity	 for	 continuous	
improvement	 through	 exchange	 of	 ideas	 with	 similar	 organizations	 with	 similar	 issues.		
Apart	 from	 the	 annual	 workshops,	 there	 are	 several	 focus	 task	 groups	 that	 interact	
throughout	the	year	via	web	conferences	etc.,	to	improve	service	delivery.	
	
The	 data	 collection	 and	 validation	 is	 a	 significant	 effort	 considering	 the	NWWBI	 collects	
data	for	7	broad	categories	with	over	150	performance	measures	for	all	three	services,	as	
indicated	in	the	figure	below:	
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Figure 8.3 - NWWBI Performance Framework  

 
	

 
8.7  Succession Planning 
	
The	 success	 of	 an	 organization	 depends	 on	 its	 people,	 particularly	 those	 in	 senior	
leadership	 roles.	 Over	 the	 next	 five	 years	 succession	 planning	 will	 continue	 to	 be	 an	
important	and	challenging	strategic	 initiative	at	Halifax	Water	considering	the	number	of	
impending	and	potential	retirements	in	key	positions	over	that	period.	A	well	thought	out	
succession	 plan	 will	 help	 recognize	 and	 develop	 internal	 talent	 and	 identify	 and	 bridge	
talent	gaps.					

A	formal	succession	planning	process	began	in	2009	to	ensure	continuity	of	leadership	and	
identify	 qualified	 successors	 for	 key	 positions	 within	 the	 workplace.	 The	 initial	 steps	
included	 a	 review	 of	 Halifax	 Water’s	 senior	 management	 positions	 that	 included	 the	
general	manager,	director,	superintendent,	and	manager	positions.		
	
In	2013	Halifax	Water	developed	and	launched	a	comprehensive	program	and	systematic	
approach	to	identify	and	develop	successors	from	its	internal	talent	pool.	
	
The	 first	 step	 in	 this	 process	was	 to	 establish	 a	 Succession	 Planning	 Review	 Committee	
comprised	of	the	members	of	the	Executive	Committee.	The	role	of	this	committee	is	to,	a)	
become	better	acquainted	with	internal	talent,	b)	determine	the	performance	criteria	and	
leadership	 competencies	 required	 in	 each	 job	 role,	 c)	 assess	 the	 performance	 and	
leadership	potential	of	employees,	d)	determine	an	employee’s	ability	to	step	into	a	more	
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senior	 role	when	vacated,	 e)	 develop	 training	 and	 experiential	 learning	plans	 to	prepare	
future	leaders,	f)	identify	talent	gaps	and	plan	on	how	to	overcome	them,	and	g)	meet	on	a	
semi‐annual	basis	to	review	progress	and	re‐calibrate	plans	and	strategies.				
	
The	committee	recognized	the	need	to	develop	the	leadership	competencies	of	its	first‐line	
supervisors	as	a	strategy	to	prepare	its	future	leaders.	In	the	last	two	fiscal	periods	a	total	
of	 40	 supervisors	 have	 participated	 in	Performance	Matters,	a	 year‐long	multi‐workshop		
supervisory	 competencies	 training	 program	 aimed	 at	 developing	 key	 supervisory	
competencies	needed	to	lead	and	manage	work	teams	more	efficiently	and	effectively.		
	
To	 facilitate	 the	 task	 of	 the	 Succession	 Planning	 Review	 Committee	 a	 new	 annual	
performance	 assessment	 program	 was	 developed	 to	 determine	 job	 performance	 and	
leadership	potential	in	line	with	the	succession	strategy.	This	new	program	was	rolled	out	
to	employees	at	the	director	level	for	the	Fiscal	2013/14	performance	assessment	reviews	
and	will	be	cascaded	throughout	the	organization	in	the	next	two	years.		
		
To	date,	Halifax	Water	has	made	great	strides	with	its	succession	planning	program	and	is	
well	on	its	way,	within	this	evolutionary	process,	to	meeting	its	long‐term	objective.		
	
	

9. SAFETY & SECURITY 
	

9.1  Occupational Health & Safety Programs 
	
Halifax	 Water’s	 Occupational	 Health	 and	 Safety	 Program	 is	 based	 on	 the	 Internal	
Responsibility	 System	 (IRS),	 which	 is	 the	 foundation	 of	 the	 Nova	 Scotia	 Occupational	
Health	and	Safety	Act.		The	IRS	is	an	internal	system	that	provides	for	direct	responsibility	
for	health	and	safety	for	all	staff	in	an	organization.	
	
The	 Safety	 and	 Security	 Division	 of	 Environmental	 Services	 has	 principal	 duties	 and	
responsibilities	as	part	of	the	IRS	as	follows:	
	

 Assist	 in	 formulating	 and	 supervising	 the	 execution	 of	 the	 utility’s	 Occupational	
Health	and	Safety	Program,	and	assist	management	to	fulfill,	to	the	greatest	degree	
possible,	its	responsibilities	for	safety.	

 Co‐ordinate	and/or	provide	safety	training	to	staff	in	an	effort	to	prevent	accidents,	
minimize	 losses,	 increase	productivity	 and	efficiency,	 and	ensure	 compliance	with	
safety	legislation	and	policies.	

 Conduct	 safety	audits	 in	 the	workplace	 to	 identify	 safety	hazards	and	 recommend	
control	measures.	

 Assist	 in	 the	 development	 and	maintenance	 of	 a	 system	of	 accident	 investigation,	
reporting,	and	follow‐up.	
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 Provide	program	education	for	job	safety.	

 Act	as	a	resource	to	the	Joint	Occupational	Health	and	Safety	Committee	(JOHSC).	

 Maintain	 liaison	 with	 federal,	 provincial,	 and	 local	 safety	 organizations	 by	 taking	
part	in	the	activities	and	services	of	these	groups.	

	
Halifax	Water	has	established	and	maintains	an	Occupational	Health	and	Safety	Program	in	
consultation	 with	 the	 Joint	 Occupational	 Health	 and	 Safety	 Committees.	 Our	 program	
continues	 to	mature	with	 updates	 and	 improvements	 occurring	 annually.	 Environmental	
Services	will	see	the	addition	of	one	full	time	employee	in	the	Safety	and	Security	division	
to	assist	with	 the	execution	of	 these	critical	business	 functions.	 	 	The	Safety	and	Security	
division	has	identified	the	following	policies	and	initiatives	that	require	updating	and	will	
work	 with	 the	 JOHSC’s	 and	 the	 organization	 at	 the	 departmental	 level	 in	 implementing	
these	over	the	next	five	years.		
	
	
Incident	Reporting	System	
	
Halifax	Water	has	purchased	software	called	Intelex	that	will	be	utilized	by	the	Safety	and	
Security	Division	to	track	safety	incidents.	This	software	will	ensure	that	corrective	actions	
are	undertaken	in	response	to	incidents,	and	facilitate	the	timely	provision	of	reports	and	
statistics.		
	
	
Corporate	Safety	Training	Policy	
	 	
Halifax	Water	is	ensuring	all	staff	receive	appropriate	and	effective	safety‐related	training.		
The	Safety	and	Security	division	is	working	with	Human	Resources	in	identifying	training	
related	to	health	and	safety.			A	more	comprehensive	training	program	has	been	developed,	
and	better	tracking	and	scheduling	will	be	instituted	using	the	Intelex	software.	
	 	
	
Respiratory‐Protection	Policy		
	
This	policy	is	related	to	equipment	such	as	self‐contained	breathing	apparatus,	supplied	air	
respirators,	 and	 half‐mask	 chemical	 and	 dust	 respirators.	 A	 number	 of	 activities	 are	
contemplated:	 the	 current	 program	 manual	 will	 be	 updated;	 equipment	 will	 be	
standardized,	inspected,	and	certified;	and	all	users	of	the	equipment	will	be	fit‐tested.	
	
	
Hearing‐Conservation	Policy	
	
The	procedures	will	be	updated,	hearing‐protection	equipment	will	be	standardized	across	
the	 organization,	 annual	 testing	 will	 be	 made	 available	 to	 all	 employees,	 and	 all	 noise	
hazards	will	be	identified	and	labeled	at	all	Halifax	Water	facilities.	
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Contractor‐Safety	Policy	
	
Halifax	Water	uses	 the	services	of	contractors	on	many	different	 fronts	when	conducting	
business.	 	 This	 policy	 has	 been	 updated	 to	 ensure	 contractors	 understand	 their	
responsibilities	when	 conducting	work	 for	Halifax	Water.	 	 It	 includes	 a	 pre‐qualification	
process,	monitoring	guidelines,	and	associated	documentation.	This	program	ensures	that	
not	 only	 our	 employees	 are	working	 safely,	 but	 also	 all	 contractors	 and	 their	 employees	
that	work	for	Halifax	Water.	
	
The	 Department	 of	 Labour	 and	 Advanced	 Education	 in	 Nova	 Scotia	 is	 in	 the	 process	 of	
consolidating	 and	 updating	 its	 many	 regulations	 that	 pertain	 to	 the	 Nova	 Scotia	
Occupational	 Health	 and	 Safety	 Act.	 This	 review	 and	 update	 will	 require	 that	 we	
continuously	monitor	the	changes	and	update	Halifax	Water’s	program	manual	as	required.	
A	communications	plan	will	be	created	to	ensure	that	all	staff	are	aware	of	these	changes	to	
entrench	a	strong	safety	culture.	
	
	

9.2  Corporate Security Program 
	
Halifax	Water’s	Security	Program	is	based	on	enterprise	assets	protection	and	is	designed	
to	 protect	 three	 types	 of	 assets:	 people,	 property,	 and	 information.	 It	 also	 considers	
intangible	assets	such	as	the	organization’s	reputation,	relationships,	and	creditworthiness.	
The	 program	 has	 been	 developed	 to	 take	 an	 all‐hazards	 approach,	 be	 it	 from	 natural,	
intentional,	or	accidental	hazards,	when	reviewing	risks	to	the	organization.	
	
Halifax	Water	 uses	 the	 three	 basic	 elements	 of	 a	 physical	 security	 system	 to	 protect	 its	
assets	to	ensure	it	accomplishes	its	mission.	
	

	 Protection:	 	 The	 protection	 element	 is	 the	 physical	 barrier	 that	 delays	 the	
determined	 adversary	 and	 the	 opportunist	 in	 accomplishing	 their	 goals.	 Halifax	
Water	 uses	 barriers	 such	 as	 building	 fabric,	 fences,	 doors,	 door	 hardware,	 and	
containers	to	protect	its	assets.	

 
	 Detection:	 	 The	 detection	 element	 indicates	 and	 may	 also	 verify	 an	 actual	 or	

attempted	overt	or	covert	penetration.		Halifax	Water	uses	intrusion	alarms,	access	
control	systems,	CCTV,	guards,	and	patrols	to	protect	its	assets.	

	
	 Response:	 	 This	 element	 is	 the	 reaction	 to	 an	 attempted	 or	 actual	 penetration.	

Halifax	Water	uses	guard	forces	and	police	forces	to	protect	its	assets.	
	
Halifax	Water	uses	two	sources	of	information	it	gathers	through	use	of	consultants	when	
designing	 an	 effective	 security	 system	 that	 assists	 the	 organization	 in	 completing	 its	
mission,	as	described	below.	
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Vulnerability	Assessments	
	
In	 2003,	 Halifax	 Water	 completed	 a	 risk	 assessment	 for	 Water	 Services	 using	 the	 Risk	
Assessment	Methodology	for	Water	(RAM‐W)	developed	by	Sandia	National	Laboratories.	
The	outcome	of	this	project	assisted	the	organization	in	developing	a	list	of	critical	assets	
for	 water,	 and	 directing	 resources	 to	 improve	 security	 readiness	 and	 meet	 mission	
objectives.		
	
In	2009,	the	same	methodology	(RAM‐W)	was	used	to	define	critical	assets	in	Wastewater	
and	Stormwater	Services	and	provide	a	roadmap	for	security	improvements.	Halifax	Water	
employed	the	services	of	security	consultants	to	review	each	facility	identified	in	the	RAM‐
W	Vulnerability	 Assessments.	 The	 security	 consultants	 evaluated	 the	 administrative	 and	
organizational	 security,	 personnel	 security,	 physical	 security,	 and	 technical	 security	
measures	 followed	 by	 each	 facility,	 and	 determined	 if	 they	met	 comparable	 institutional	
standards	 and	were	 commensurate	with	 current	 threats.	 The	 consultants	 also	 identified	
practices	and	procedures	that	improve	the	security	of	each	facility	and	recommended	cost‐
effective	corrective	measures	to	provide	an	acceptable	level	of	security	based	on	the	three	
basic	elements	of	a	physical	security	system:	protection,	detection,	and	response.	
	
In	2014,	Halifax	Water	partnered	with	Public	Safety	Canada	to	conduct	risk	assessments	at	
two	major	water	and	wastewater	 treatment	 facilities	as	part	of	a	national	pilot	program.	
Public	Safety	Canada	utilized	a	methodology	that	Argonne	National	Laboratory	developed	
for	U.S.	Department	of	Homeland	Security	(DHS),	which	is	designed	to	measure	a	facility’s	
resilience	from	all	hazards.	Public	Safety	Canada	will	be	completing	additional	assessments	
of	Halifax	Water’s	facilities	in	2015	and	2016.		
	
Operational	and	capital	 funding	 is	 required	 for	a	 range	of	 security‐related	 initiatives	and	
upgrades.	The	Safety	and	Security	Division	of	Environmental	Services	is	proposing	annual	
capital	 budget	 expenditures	 of	 $50,000	 for	 water	 and	 $200,000	 for	 wastewater	 and	
stormwater	 for	 the	 next	 five	 years,	 to	 continue	 to	 upgrade	 and	 expand	 Halifax	 Water’s	
corporate	security	program.		Due	to	the	sensitive	and	confidential	nature	of	these	projects,	
details	are	not	provided	in	this	document.	
	
	
Emergency	Response	Planning	
	
Safe	and	reliable	drinking	water,	sanitation	and	environmental	protection	are	vital	 to	 the	
sustainability	 of	 communities	 within	 Halifax	 municipality.	 In	 recognition	 of	 this,	 Halifax	
Water	 maintains	 an	 Emergency	 Response	 Plan	 (ERP),	 as	 required	 by	 the	 provincial	
Emergency	Management	Act.	
	
The	 purpose	 of	 the	 ERP	 is	 to	 establish	 an	 organizational	 structure	 and	 procedures	 for	
response	 to	 water	 and	 wastewater/stormwater	 incidents.	 	 It	 assigns	 roles	 and	
responsibilities	 for	 the	 activation	 and	 implementation	 of	 the	 plan	 during	 an	 emergency,	
using	the	Incident	Command	System	(ICS).	 	The	preparation	and	exercising	of	an	ERP	can	
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save	 lives,	 reduce	 risk	 to	 public	 health,	 enhance	 system	 security,	 minimize	 property	
damage,	and	lessen	liability.	
	
Halifax	Water	continues	to	train	employees	involved	in	emergency	response	and	maintains	
readiness	by	exercising	the	ICS	principles	when	responding	to	minor	and	major	incidents.	
Staff	 also	 conduct	 internal	 response	 exercises	 and	 participate	 in	 regional	 exercises	with	
other	municipal,	provincial	and	federal	agencies,	all	on	a	regular	basis.		
	
	

10. BUSINESS RISKS & MITIGATION STRATEGIES 
	
There	are	many	challenges	and	opportunities	in	front	of	Halifax	Water	as	society	becomes	
more	aware	of	the	importance	of	preserving	the	environment.		In	recognition	of	this	reality,	
Halifax	Water	intentionally	elevated	the	environment	to	the	same	level	as	the	customer	in	
its	 service	 delivery	 and	 entrenched	 this	 approach	 in	 its	mission	 statement.	 	 The	 path	 to	
sustainability	for	wastewater	and	stormwater	is,	however,	a	difficult	journey.		The	level	of	
investment	 will	 require	 significant	 increases	 in	 funding	 levels	 that	 can	 only	 come	 from	
external	 funding	 programs	 (federal	 or	 provincial)	 and/or	 the	 rate	 base.	 	 With	 external	
programs	 being	 unpredictable	 and	 indeterminate,	 base	 funding	 is	 more	 appropriately	
secured	through	the	rate	structure.			
	
To	that	end,	Halifax	Water	will	be	submitting	a	rate	application	for	the	Urban	Core/Satellite	
systems	in	November	2014	to	cover	the	2015/16	and	2016/17	fiscal	years	using	the	Cost	
of	Service	methodology,	approved	by	the	NSUARB.	 	 	As	recently	directed	by	the	NSUARB,	
Halifax	Water	will	 include	 the	Airport/Aerotech	 system	 in	 the	 rate	application.	 	The	 rate	
application	is	necessary	to	secure	funding	to	cover	projected	operating	costs	and	continue	
to	address	the	utility’s	infrastructure	deficit	and	increase	capacity	for	growth.		The	latter	is	
particularly	true	for	the	Airport/Aerotech	wastewater	system,	which	must	be	expanded	to	
service	 the	 growth	 of	 the	 Halifax	 Stanfield	 International	 Airport.	 	 The	 utility	 is	 also	
completing	a	major	capital	project	to	facilitate	growth	with	the	transfer	of	wastewater	from	
the	 Beechville/Lakeside/Timberlea	 sewershed	 to	 the	Halifax	 sewershed.	 	 The	 associated	
rate	 increases	will	 need	 to	 be	 balanced	with	 fair	 allocation	 across	 the	 rate	 base	 and	 the	
ability	 of	 the	 customer	 to	 adjust	 to	 the	 new	 reality	 of	 full	 cost	 recovery	 for	 renewal	 of	
infrastructure	and	protection	of	 the	environment.	 	 It	 is	recognized	that	not	all	 customers	
view	protection	of	 the	environment	as	 important	and	Halifax	Water	will	have	to	 increase	
communication	and	education	to	customers	on	this	topic.		
	
Halifax	Water’s	 current	 fiscal	health	 as	measured	by	 traditional	 financial	 ratios	 is	 stable;	
however,	 four	 consecutive	 years	 of	 operating	 losses	 have	 eroded	 the	 accumulated	
operating	 surpluses	 of	 the	 past	 and	 are	 cause	 for	 concern.	 	 Several	 risk	 mitigation	
strategies	are	currently	being	employed	for	the	fiscal	and	operational	health	of	the	utility,	
and	more	 are	 planned	 during	 the	 period	 of	 the	 Five‐Year	 Business	 Plan.	 	 The	 following	
section	outlines	some	key	risks	and	strategies	to	mitigate	their	impact.	
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10.1  Declining Water Consumption 
	
Halifax	Water	will	 continue	 to	promote	water	conservation	as	 it	 is	a	 sustainable	practice	
that	will	benefit	the	utility,	customers,	and	the	environment	in	the	long	run.		The	promotion	
of	water	conservation	will	be	carried	out	through	direct	education	and	partnerships	with	
Halifax	 Municipality	 and	 other	 non‐governmental	 organizations	 (NGOs),	 which	 have	
proven	successful	in	the	past.		The	environmental	stewardship	benefits	of	conservation	do,	
however,	have	a	financial	side	effect	for	the	utility.		
	
Halifax	 Water	 is	 limited	 in	 participation	 in	 conservation	 initiatives,	 as	 they	 cannot	 be	
funded	 from	 the	 rate	 base	 unless	 there	 is	 a	 demonstrated	 financial	 benefit	 for	 the	
customers	through	operating	cost	savings	or	avoidance	of	future	capital	costs.	
	
Halifax	Water	has	recorded	steady	decreases	in	water	consumption	and	expect	the	trend	to	
continue	 for	quite	some	time.	 	As	detailed	 in	Section	6.2,	a	projected	decrease	of	3.0%	in	
consumption	per	year	for	the	next	two	years,	and	2%	thereafter	is	incorporated	in	the	Five‐
Year	Business	Plan.		The	continued	downward	trend	is	attributed	to	customers	responding	
to	 increasing	 water	 and	 wastewater	 rates,	 incorporation	 of	 water‐efficient	 fixtures	 and	
appliances,	 and	 a	 general	 environmental	 awareness.	 If	 conservation	 results	 in	 a	 greater	
decrease	in	metered	sales,	the	operational	revenue	projected	in	the	business	plan	will	not	
be	achieved.	
	
In	 an	 effort	 to	 mitigate	 financial	 impacts	 from	 conservation	 effects,	 Halifax	 Water	 has	
established	a	wastewater	rate	structure	similar	to	its	water	rate	structure.		In	this	manner,	
a	base	charge	is	tied	to	customer	meter	size	to	recover	fixed	costs,	and	a	second	charge	is	
based	on	consumption	to	reflect	variable	costs.		Additionally,	the	introduction	of	a	separate	
storm	water	charge	based	on	impervious	area	versus	water	consumption	will	help	further	
mitigate	the	financial	impacts	from	conservation.	
	
	

10.2  Nova Scotia Environment (NSE) Regulatory Compliance 
	
Wastewater	
	
A	 compliance	 plan	 (Appendix	 I)	 has	 been	 developed	 and	 updated	 for	 all	 Halifax	 Water	
wastewater	 treatment	 facilities	 (WWTFs).	 	 The	 plan	 outlines	 the	 recent	 performance	 of	
each	 facility	 in	 relation	 to	 current	 Nova	 Scotia	 Environment	 (NSE)	 discharge	 limits	 and	
WSER	requirements.		The	plan	also	identifies	enhancements	or	upgrades	required	for	each	
non‐compliant	facility,	with	estimated	timeframes.		Further	work	will	be	required	to	define	
the	required	capital,	operating	changes,	or	upgrades	to	the	various	facilities,	and	to	develop	
accurate	 cost	 estimates	 for	 the	 required	work,	 which	 will	 become	 part	 of	 future	 capital	
budgets.		
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Halifax	 Water	 meets	 and	 communicates	 regularly	 with	 NSE	 staff,	 with	 the	 objective	 of	
achieving	 consensus	 on	 priorities.	 	 Regulatory	 compliance	 plans	 are	 being	 updated	 on	 a	
continual	basis	through	consultation	with	NSE.		
	
Funding	of	capital	 improvements	for	a	number	of	 the	wastewater	 treatment	facilities	has	
already	 been	 approved,	 or	 included	 in	 the	 Five‐Year	 Capital	 Budget,	 namely:	 Aerotech	
(upgrade	 and	 expansion),	 Belmont	 (decommissioning),	 Eastern	 Passage	 (upgrade	 and	
expansion	 completed	 in	 2014),	 Beechville‐Lakeside‐Timberlea	 (upgrade),	 Lockview‐
MacPherson	 (optimization),	 and	 Wellington	 (replacement	 WWTF	 constructed	 and	
commissioned).		Upgrade	of	the	Frame	WWTF	is	currently	included	within	years	6	to	10	of	
the	Capital	Budget	but	will	be	brought	into	compliance	over	the	next	two	years.			
	
Halifax	 Water	 is	 currently	 planning	 to	 utilize	 operational	 improvements	 to	 maintain	
compliance	for	three	other	facilities	–	Halifax,	Dartmouth	and	North	Preston.			
	
Water	
	
With	the	recent	construction	of	membrane	filtration	facilities	for	three	small	water	systems	
‐	 Collins	 Park,	 Middle	 Musquodoboit,	 and	 Bomont	 ‐	 Halifax	 Water	 will	 remain	 in	
compliance	 with	 current	 provincial	 drinking‐water	 regulations.	 	 In	 recognition	 that	 all	
water	 treatment	 facilities	 comply	 with	 provincial	 regulations,	 maintenance	 of	 existing	
programs	 and	 execution	 of	 the	 Water	 Quality	 Master	 Plan	 will	 ensure	 continued	
compliance.	 As	 such,	 the	 primary	 focus	 for	 the	 combined	 utility	 will	 be	 to	 upgrade	 and	
enhance	wastewater	facilities	to	ensure	environmental	compliance.	
	
System	Assessments	
	
Halifax	Water	 is	 committed	 to	 supplying	 safe	 and	 clean	water,	 and	 effective	wastewater	
collection	and	treatment.	In	support	of	these	goals,	Halifax	Water	undertakes	assessments	
of	 all	 water	 and	 wastewater	 systems,	 in	 conformance	 with	 NS	 Environment	 (NSE)	
regulations.		
	
It	 is	 a	 regulatory	 requirement	 that	Water	 System	 Assessments	 be	 completed	 every	
five	years	with	the	latest	reports	submitted	to	NSE	in	2013.	Assessments	of	municipal	
drinking	 water	 systems	 are	 conducted	 to	 evaluate	 the	 capability	 of	 the	 system	 to	
consistently	 and	 reliably	 deliver	 an	 adequate	 quantity	 of	 safe	 drinking	 water;	 to	 verify	
compliance	with	regulatory	requirements;	and	provide	preliminary	costs	and	timelines	to	
address	any	 identified	deficiencies	and/or	concerns.	 	Corrective	Action	Plans	are	 in	place	
where	required	by	NSE,	as	follow‐up	to	the	Water	System	Assessments.	
	
Wastewater	Systems	Assessments	(similar	to	water	system	assessments)	are	currently	not	
a	 regulatory	 requirement.	 However,	 Halifax	 Water	 regularly	 reports	 to	 NSE	 on	 the	
performance	 of	 some	 components	 of	 the	 wastewater	 system	 for	 conformance	 with	
regulatory	requirements.	Additionally,	Halifax	Water	conducts	wet	weather	flow	studies	on	



HALIFAX	WATER	
Five‐Year	Business	Plan	
2015/16	to	2019/20	

 

70 
	

parts	of	the	wastewater	system.	These	studies	are	similar	to	system	assessments,	but	are	
not	as	comprehensive.		
	
	

10.3  Climate Change 
	
Climate	change	has	been	a	documented	global	phenomenon	for	a	number	of	years.		Climate	
data	 indicate	 a	 warming	 progression	 since	 the	 beginning	 of	 the	 industrial	 era.	 	 The	
Intergovernmental	 Panel	 on	 Climate	 Change	 projects	 continued	 warming	 with	 global	
increases	of	between	2‐4	degrees	Celsius	or	more	by	the	end	of	this	century.		Changes	will	
be	gradual,	progressive,	and	will	impact	communities	and	natural	systems	well	before	the	
end	of	 the	century.	Climate	change	may	have	a	number	of	effects	on	 the	water	cycle	and	
natural	 water	 systems,	 with	 resulting	 impacts	 on	 water,	 wastewater	 and	 stormwater	
operations	and	infrastructure:	
	
Climate	Change	Effects	

 Greater	 weather	 variability	 (more	 extreme	 wet‐weather	 events	 and	 more	 dry‐
weather	periods)	

 Greater	intensity	of	precipitation	during	extreme	events	

 Greater	risk	of	hurricanes	in	the	Maritimes	

 Increased	risk	of	flooding	

 Sea	level	rise	(up	to	1	metre	by	2100)	

 Increased	stormwater	runoff	

 Decreased	water	supplies	during	dry	weather	

 Changes	in	ecology	of	nuisance	or	disease‐causing	organisms	
	
Climate	Change	Impacts	on	Utilities	

 Increased	stormwater	flows	during	extreme	events	

 Increased	risk	of	erosion	

 Increased	flows	within	combined	systems	during	extreme	events		

 Increased	flows	during	snow	melt	events	

 Increased	risk	of	inflow/infiltration	and	overflows	for	wastewater	systems	

 Increased	water	demand	and	storage	requirements	during	dry	summer	weather	

 Increased	 uncertainty	 regarding	 water	 supply,	 reservoir	 replenishment	 and	
groundwater	recharge,	due	to	uncertainty	of	local	annual	precipitation	patterns	

 Infrastructure	impacts	due	to	sea‐level	rise	

 Increased	risk	of	power	failures	during	extreme	weather	events	
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These	 effects	 and	 impacts	 of	 climate	 change	 will	 require	 that	 water	 and	
wastewater/stormwater	 utilities	 be	 proactive	 in	 planning	 for	 contingencies	 and	
emergencies.		Halifax	Water	has	an	Emergency	Response	Plan	in	place	to	deal	with	extreme	
events.	 	The	Halifax	Harbour	Solutions	Project	wastewater	facilities	in	Halifax,	Dartmouth	
and	 Herring	 Cove	 were	 designed	 to	 accommodate	 a	 possible	 1‐metre	 rise	 in	 sea	 level	
projected	for	this	century	as	a	result	of	climate	change.	
	
However,	additional	planning	for	longer‐term	climate	change	impacts	will	be	appropriate.		
As	 an	example,	 the	US	EPA	has	provided	an	Adaptive	Response	Framework	 for	Drinking	
Water	 and	 Wastewater	 Utilities	 (EPA,	 2012).	 	 This	 framework	 advocates	 the	 following	
steps	and	considerations	in	preparing	to	deal	with	climate	change:	

 Awareness	

 Adaptation	

 Mitigation	

 Policies	

 Community	

 Partnerships	
	
An	 important	 aspect	 of	 the	 framework	 is	 to	 maintain	 communications	 with	 regulatory	
agencies,	 community	 groups,	 research	 organizations	 and	 the	 general	 public.	 	 Proactive	
planning	for	short	and	long	term	events	and	trends	will	be	required.	
	
This	EPA	Framework	is	one	example	of	many	sources	of	advice	and	resources	available	to	
utilities	in	dealing	with	climate	change.	
	
The	Halifax	municipality	has	several	climate	change	 initiatives.	 	Under	 the	Regional	Plan,	
the	 municipality	 has	 developed	 a	 corporate	 Greenhouse	 Gas	 Emissions	 Reduction	
Functional	 Plan	 and	 the	 Climate	 SMART	 (Sustainable	 Mitigation	 and	 Adaptation	 Risk	
Toolkit)	program.			
	
The	 province	 of	 Nova	 Scotia	 has	 also	 released	 a	 Climate	 Change	 Action	 Plan,	 and	 has	
programs	for	Flood	Assessments,	and	Greenhouse	Gas	Reductions.			
 
The	Canadian	Water	Network	is	supporting	a	project	by	Dr.	Slobodan	P.	Simonovic	of	the	
Civil	 and	 Environmental	 Engineering	 Department,	 Western	 University,	 in	 developing	 a	
Computerized	 Tool	 for	 the	 Development	 of	 Intensity‐Duration‐Frequency‐Curves	 under	
Climate	Change.	
	
The	proposed	project	will	respond	to	the	needs	of	municipalities	by	achieving	the	following	
objectives:		
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 Improvement	 of	 the	 procedure	 for	 updating	 IDF	 curves	 (integration	 of	 climate	
information,	sophisticated	downscaling	mechanism	and	observed	precipitation);		

	
 Development	of	a	completely	computerized	tool	 for	the	implementation	of	the	IDF	

updating	procedure;		
	
 Documenting	the	tool;	and		
	
 Distributing	the	tool	and	providing	the	necessary	training	to	maximize	application	

and	uptake	of	knowledge.	
	
Halifax	Water	will	be	monitoring	the	progress	and	outcomes	of	this	project,	and	will	utilize	
these	in	its	development	of	planning	and	mitigation	initiatives	related	to	climate	change.	
 
 
 

10.4  CCME Wastewater Strategy and WSER Regulations 
	
On	 February	 14,	 2009,	 the	 Canadian	 Council	 of	 Ministers	 of	 the	 Environment	 (CCME)	
adopted	 a	 national	 strategy	 for	 the	management	 of	municipal	wastewater.	 	 The	 strategy	
advocates	 a	 risk‐based	 approach	 to	 management	 of	 wastewater	 effluent	 whereby	
requirements	 are	 based	 on	 environmental	 and	 health‐risk	 assessments	 that	 are	 to	 be	
carried	out	 for	all	 treatment	 facilities.	 	However,	 the	strategy	also	 includes	a	prescriptive	
approach	with	a	requirement	for	a	uniform	minimum	standard	for	all	effluent	equivalent	to	
secondary	 treatment.	 	 Halifax	Water’s	 inland	 treatment	 facilities	 that	 discharge	 to	 fresh	
water	 already	 provide	 secondary	 or	 better	 treatment,	 as	 does	 the	 Mill	 Cove	 facility	 in	
Bedford	 and	 the	 Eastern	 Passage	 facility.	 	 However,	 the	 three	Halifax	Harbour	 Solutions	
Project	(HHSP)	facilities	are	advanced‐primary.	 	Upgrading	to	secondary	 level	 is	required	
for	the	HHSP	facilities	under	the	WSER,	with	estimated	capital	costs	in	the	order	of	$425	M.		
As	outlined	 in	Section	5	of	 this	Business	Plan	 (Wastewater	System	Effluent	Regulations),	
the	upgrade	deadlines	could	be	up	 to	30	years	 for	Halifax	and	Dartmouth	WWTFs	under	
Transitional	Authorizations	 sought	under	 the	WSER,	due	 to	high‐risk	CSOs.	 	The	Herring	
Cove	WWTF	 currently	 is	 able	 to	 meet	 the	WSER	 discharge	 limits	 since	 it	 is	 well	 under	
capacity,	 although	 it	 is	 an	 advanced‐primary	 facility.	 	 As	 growth	 in	 the	 Herring	 Cove	
sewershed	brings	the	facility	closer	to	its	rated	capacity,	effluent	quality	may	come	closer	
to	exceeding	WSER	limits.		In	this	case,	advance	planning	for	an	upgrade	will	be	required	so	
that	the	facility	remains	compliant.	
	
A	more	immediate	operational/regulatory	issue	with	Halifax	Water’s	wastewater	system	is	
wet	weather	flow	and	resultant	overflows	into	the	environment	as	detailed	in	Section	8.5.		
Many	of	the	sewers	in	the	municipality	are	combined,	built	many	decades	ago	with	many	
greater	than	100	years	in	age.	 	Combined	sewers	have	not	been	permitted	since	the	early	
sixties,	 but	 even	 the	 older,	 separate	 sanitary	 sewers	 experience	 very	 significant	 I&I	
problems.		
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Of	the	approximately	175	wastewater	pumping	stations	owned	by	Halifax	Water,	some	30‐
40	experience	regular	overflows.	 	 	Many	of	these	overflows	go	to	 inland	receiving	waters	
and,	 as	 such,	 represent	 higher	 environmental	 and	 health	 risks	 than	marine	 discharge	 of	
primary	treated	effluent.	 	As	an	initial	step,	a	program	is	underway	to	provide	sensors	to	
detect	 overflow	 conditions	 and	 estimate	 volumes	 for	 the	 sanitary	 sewer	 overflows.		
Eighteen	 such	 installations	 are	 complete,	 with	 approximately	 another	 dozen	 to	 be	
constructed	over	the	next	two	years	(by	the	end	of	2015/16).			
	
Much	 of	 the	 capital	 and	 operating	 budgets	 have	 been	 allocated	 to	 mitigate	 these	 wet	
weather	flow	problems	based	on	a	priority‐ranking	process.		It	is	preferred	that	resources	
be	 allocated	 based	 on	 risk	 and	 assessed	 priority,	 rather	 than	 on	 the	 basis	 of	 a	 national	
standard	 (the	 CCME/WSER)	 that	 does	 not	 consider	 local	 conditions.	 	 Identification	 of	
funding	mechanisms	and	cost‐sharing	arrangements	with	senior	levels	of	government	will	
be	critical	now	that	the	WSER	regulations	are	in	force.	
	
	

10.5  Pension Fund 
	
The	 Halifax	 Water	 Commission	 Employees’	 Pension	 Plan	 originated	 in	 1972,	 has	 361	
participating	members,	and	 is	a	defined‐benefit	pension	plan.	 	After	amalgamation	of	 the	
municipal	 water	 utilities	 in	 1996,	 the	 Halifax	 Water	 Commission	 pension	 plan	 was	
amended	and	restated	effective	June	1,	1998.		In	the	intervening	years	from	1998	to	2008,	
eight	amendments	were	made	to	the	plan	to	maintain	and/or	improve	benefits	or	to	meet	
regulatory	 requirements.	 	 The	 plan	 text	 has	 been	 consolidated	 as	 of	 January	 1,	 2011,	 to	
include	these	amendments,	and	the	consolidated	plan	rules	were	approved	by	the	Halifax	
Water	Board	in	June	of	2011.			
	
The	Halifax	Water	Employees’	Pension	Plan	and	Nova	Scotia	Pension	Benefits	Act	 require	
that	an	actuarial	valuation	is	carried	out	every	three	years.	 	 	 	An	actuarial	evaluation	was	
conducted	as	at	January	1,	2014	(See	Table	10.1)	and	confirms	deterioration	in	the	plan’s	
financial	position,	as	anticipated	with	the	going	concern	deficit	increasing	from	$14.4	M	to	
$27.1	 M.	 	 There	 have	 been	 improvements	 in	 investment	 performance	 since	 the	 last	
valuation;	however,	 two	key	changes	 in	assumptions	have	resulted	 in	 increased	cost	and	
funding	requirements	for	the	plan.		The	two	major	changes	are	related	to	a	lower	discount	
rate	and	the	fact	that	Canadians	are	living	longer.	
	
With	the	most	recent	valuation,	the	actuary	has	recommended	a	decrease	in	the	discount	
rate	 from	 6.00%	 to	 5.50%	 to	 reflect	 lower	 expectations	 for	 investment	 returns	 in	 the	
future.	 	The	method	used	to	calculate	discount	rates	is	prescribed	by	Actuarial	guidelines.		
There	has	been	a	 trend	amongst	public	pension	plans	 in	 recent	years	 to	ensure	discount	
rates	are	conservative	and	reflective	of	projected	future	conditions.		This	is	being	driven	by	
Actuarial	guidelines.	
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New	mortality	tables	were	published	in	early	2014	in	recognition	that	Canadians	are	living	
longer.	 	The	new	mortality	 tables	are	expected	 to	 increase	 liabilities	between	5	–	8%	for	
most	defined	benefit	pension	plans.		
	
Consequently,	 the	 Halifax	 Water	 Board	 approved	 an	 increase	 in	 the	 contribution	 rate	
effective	July	1,	2014,	 from	10.47%	to	12.95%,	and	the	required	minimum	annual	special	
payments	will	increase	from	$1,528,500	to	$2,952,200.			
	
Pension	Plan	 redesign	has	been	 identified	 as	 a	priority	 and	discussions	 are	underway	 in	
conjunction	with	collective	bargaining	to	redesign	the	pension	plan.		The	funding	required	
to	maintain	the	pension	plan	will	ultimately	impact	funding	available	for	wage	increases	or	
other	benefit	 enhancements.	 	 	 	 A	 joint	working	 group	 including	members	of	 the	Pension	
and	 Benefit	 Committee,	 the	 CUPE	 227	 and	 1431	 Union	 Presidents,	 and	 non‐Union	
representatives	has	been	formed	to	work	on	Pension	Sustainability.				
	
On	 a	 positive	 note,	 the	 pension	 plan	 does	 not	 have	 a	 solvency	 deficiency,	 as	 there	 is	 a	
surplus	of	$4,698,300	from	a	solvency	perspective,	based	on	a	calculation	that	includes	the	
present	 value	 of	 the	 increased	 going	 concern	 special	 payments.	 	 Although	Halifax	Water	
does	not	currently	require	it,	the	utility	applied	for	a	solvency	exemption	in	spring	of	2013.		
Approval	for	a	solvency	exemption	has	not	yet	been	received	but	is	expected	this	year.	
	
Regardless	of	the	status	of	bargaining	or	any	pending	plan	redesign,	the	Plan	Administrator	
has	an	obligation	to	work	within	the	existing	Plan	Rules,	with	a	fiduciary	responsibility	to	
administer	the	plan	in	the	best	 interest	of	 the	sponsor	and	plan	members.	 	The	following	
table	 summarizes	 the	 findings	 of	 the	 actuarial	 evaluation	 and	 impact	 on	Halifax	Water’s	
payroll.	
 
 
Table 10.1 – Pension Plan Actuarial Results  
	

	 Jan.	1,	2014	 Jan.	1,	2011	

Going	Concern	Surplus/(Deficit)	 ($27,110,200)	 ($14,387,000)	

Solvency	Surplus/(Deficit)	 $4,698,300	 $3,342,800	

Minimum	Total	Additional		Special	
Payments	 $2,952,200	 $1,528,500	

Employee	Contribution	Rate	 12.95%	 10.47%	

Total	Employer	Contribution	
(including	current	service	cost	&	
special	payments)	

27.40%	of	payroll	or	
$5,873,600	

20.26%	of	payroll,	or	
$3,352,800		
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10.6  Regional Plan 
	
The	Halifax	municipality	recently	approved	an	update	to	the	2006	Regional	Plan	(Regional	
Municipal	Planning	Strategy	 ‐	RMPS).		Halifax	Water	 staff	were	 involved	 in	 the	 review	of	
the	 proposed	 planning	 policies	 to	 ensure	 alignment	 with	 the	 provision	 of	 water,	
wastewater	and	stormwater	services	 including	coordination	with	growth	projections	and	
the	impact	to	utility	infrastructure.			
	
Growth	projections	from	the	Regional	Plan	were	used	in	the	development	of	the	Regional	
Wastewater	Functional	Plan	(RWWFP)	and	the	subsequent	Regional	Development	Charge	
(RDC).		With	 the	 implementation	and	development	of	 infrastructure	plans,	Halifax	Water	
will	 continue	 to	 work	 with	 Regional	 Planning	 staff	 to	 ensure	 growth	 projections	 and	
development	 opportunity	 sites	 are	 captured	 accurately,	 ensuring	 both	 the	 infrastructure	
and	RDC	are	sized	appropriately.		
	
As	 well,	 of	 particular	 interest,	 Halifax	 planning	 staff	 included	 mapping	 of	 source	 water	
protection	areas	 in	 the	RMPS.		This	will	assist	 land	developers	and	planning	staff	 in	 their	
understanding	of	the	sensitive	areas	relating	to	source	water	on	lands	not	owned	by	Halifax	
Water.	Policies	were	also	included	to	enable	Council	to	consider	adopting	Land	Use	Bylaw	
amendments	to	protect	water	supplies	on	both	publically	and	privately	held	lands.	
	
Halifax	Water	will	 continue	 to	 be	 involved	with	 future	 updates	 to	 the	 Regional	 Plan,	 as	
growth	projections	and	development	opportunity	sites	evolve.	
	
	

10.7  Development Pressures and Obligations 
	
Halifax	 Water	 staff	 continue	 to	 process	 building	 permit	 and	 subdivision	 applications	
submitted	through	Halifax	Planning	Services.			
	
This	 past	 year	 has	 seen	 a	 slowdown	 in	 new	 single	 unit	 residential	 and	 multiple	 unit	
dwellings.		Large	scale	developments	such	as	Parks	of	West	Bedford,	Kings	Wharf,	Harbour	
Isle	 and	 Bedford	 South,	 continue	 to	 occupy	 staff’s	 time.	 	A	 Land	 Suitability	 Analysis	 has	
begun	 for	 the	 next	 Master	 Planned	 Community,	 Port	 Wallace,	 and	 staff	 have	 been	
participating	on	 the	Steering	Committee	 to	 assist	 in	 the	development	of	 the	overall	Area	
Master	Plan	for	the	provision	of	water	and	wastewater	services.	
	
With	the	Halifax	Regional	Plan,	there	is	a	continued	objective	to	increase	density	within	the	
Regional	 Centre.		 Halifax	 Water	 staff	 have	 raised	 concerns	 with	 possible	 wastewater	
capacity	 limitations	 in	 some	 of	 the	 identified	 opportunity	 sites	 to	 Halifax	 planning	
staff.	 	Halifax	 Water	 has	 agreed	 to	 manage	 a	 study,	 funded	 by	 the	 municipality,	 to	
determine	the	existing	capacity	within	the	sewersheds	for	the	respective	opportunity	sites	
and	investigate	possible	density	increases	and	associated	costs.	Halifax	Water	continues	to	
work	 closely	 with	 Halifax	 Planning	 and	 Development	 staff	 to	 ensure	 applications	 are	
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addressed	 in	 a	 timely	 fashion	 while	 giving	 consideration	 to	 the	 impact	 the	 new	
development	has	on	utility	infrastructure.		
	
Halifax	Water	continues	to	provide	technical	support	as	Halifax	Regional	Planning	explores	
the	provision	of	central	services	to	areas	outside	the	Urban	Core.	The	recent	Decision	from	
the	NSUARB	on	the	RDC	ensures	that	the	rate	base	will	not	be	burdened	with	costs	 from	
growth	driven	developments,	inside	or	outside	the	Urban	Core.	
	
	

10.8  Biosolids 
	
Biosolids	are	produced	 from	sludge	 received	 from	Halifax	Water’s	wastewater	 treatment	
facilities.		The	Harbour	Solutions	facilities	have	onsite	dewatering;	the	sludge	is	dewatered	
and	 transported	 to	 the	 Biosolids	 Processing	 Facility	 (BPF)	 at	 the	 Aerotech	 Park.	 	 The	
upgrade	 of	 Eastern	 Passage	 WWTF	 facility	 has	 facilitated	 on‐site	 dewatering	 of	 sludge	
which	has	provided	an	opportunity	to	strengthen	overall	sludge	dewatering	capability.		In	
an	effort	to	reduce	Ammonia	loading	on	the	Aerotech	WWTF,	some	of	the	sludge	from	Mill	
Cove	WWTF	is	currently	being	dewatered	at	Herring	Cove	WWTF	and	Dartmouth	WWTF.		
This	operational	practice	is	also	cost	efficient	because	it	avoids	trucking	high	water	content	
sludge	 to	Aerotech.	 	The	Mill	Cove	WWTF	 is	currently	 in	 the	process	of	 implementing	an	
on‐site	 dewatering	 solution	 on	 a	 trial	 basis	 which	 could	 enable	 it	 to	 dewater	 all	 of	 its	
sludge.	 	 If	 the	 trial	 is	 successful;	 the	 equipment	 will	 be	 incorporated	 into	 the	 plant	
permanently.		This	initiative	will	divert	sludge	from	the	Aerotech	WWTF	which	contributes	
60%	of	the	dewatering	volume	at	Aerotech.		The	sludge	from	the	remainder	of	the	facilities	
is	 transported	 in	 liquid/slurry	 form	 to	 a	 central	 dewatering	 facility	 that	 is	 a	 part	 of	 the	
Aerotech	wastewater	 treatment	operation.	 	Once	dewatered,	 this	sludge	 is	 transferred	 to	
the	 BPF.	 	 The	 sludge	 dewatering	 will	 undergo	 some	 further	 changes	 once	 the	 Eastern	
Passage	WWTF	achieves	Total	Completion	and	the	results	of	the	Mill	Cove	trial	are	known.		
The	final	intent	is	to	divert	all	external	sludge	from	Aerotech.	
	
The	BPF	 is	operated	by	a	private	contractor,	Walker	Environment	Group	who	 is	 the	new	
license	holder	of	N‐Viro	Systems	Canada	LP,	with	overall	 responsibility	 for	operating	 the	
facility	 to	 produce	 a	 soil	 amendment	 in	 conformance	 with	 Canadian	 Food	 Inspection	
Agency	(CFIA)	regulations	and	marketing	the	product	for	beneficial	reuse.		The	sludge	from	
Harbour	 Solutions	 facilities	 are	 transported	 by	 Seaboard	 Liquid	 Carriers	 Limited	 using	
specialty	 trailers,	whereas	 the	 sludge	 from	 all	 other	 facilities	 are	 transported	 by	Halifax	
Water	 resources.	 	 The	 contract	 agreements	with	Walker	 and	Seaboard	 are	 in	 effect	 until	
November	2019	and	October	2016,	respectively.	 	The	contracts	allow	for	fee	adjustments	
based	on	a	formula	that	takes	into	account	various	input	costs	to	operate	the	BPF.		Both	of	
these	services	will	be	reviewed	as	the	contracts	expire.		Different	delivery	methods	will	be	
considered	along	with	the	current	practice.	
	
The	 BPF	 is	 a	 highly	 mechanized	 facility	 that	 operates	 in	 very	 tough	 environmental	
conditions	with	high	concentrations	of	dust,	humidity	and	ammonia.		The	facility	is	about	8	
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years	 old,	 thus	 the	 components	 are	 showing	 signs	 of	 excessive	 wear.	 	 Although	 some	
critical	 parts	have	been	procured	 and	 stocked	 at	 the	 facility	 over	 the	 last	 few	years,	 this	
facility	will	require	capital	upgrades	to	the	equipment	over	the	next	 two	years.	 	With	the	
improvement	in	performance	of	treatment	plants;	the	WWTFs	are	producing	an	increased	
quantity	of	sludge.		The	BPF	is	approaching	its	design	capacity	thus	staff	will	be	reviewing	
the	operation	to	gain	some	efficiency	through	operational	optimization	with	an	objective	to	
delay	a	capacity	upgrade.	
	

Transportation	Contract		
	
There	are	minimal	business	risks	with	this	contract	since	there	are	several	other	trucking	
companies	that	can	provide	this	service	as	Halifax	Water	will	own	the	specialty	trailers	at	
the	 end	 of	 the	 current	 contact.	 	 The	 trailers	will	 be	 over	 10	 years	 old	 at	 the	 end	 of	 the	
current	 contract.	 	 This	 equipment	 may	 need	 major	 upgrades	 if	 the	 utility	 decides	 to	
continue	with	the	current	model.	
	

Biosolids	Regulations			
	
The	beneficial	use	of	biosolids	has	been	a	controversial	issue	for	decades	in	the	province	of	
Nova	Scotia	and	around	the	world.		There	are	unsubstantiated	claims	from	various	sources	
that	 land	 application	 of	 biosolids	 is	 unsafe.	 	However,	 the	 scientific	 research	 has	 proven	
that	land	application	is	safe	and	biosolids	are	a	resource	that	should	not	be	wasted.			
	
The	Guidelines	for	Land	Application	and	Storage	of	Municipal	Biosolids	in	Nova	Scotia	from	
Nova	 Scotia	 Environment	 govern	 Halifax	 Water	 operations.	 	 However,	 Halifax	 Water	 is	
faced	 with	 the	 risk	 of	 federal,	 provincial,	 or	 municipal	 authorities	 either	 changing	 the	
guidelines	 under	 public	 pressure	 or	 recommending	 other	 alternative	 technologies	 to	
dispose	 of	 biosolids.	 	 The	Canadian	Council	 of	Ministers	 of	 the	Environment	 (CCME)	has	
also	 completed	 a	 review	 of	 the	 use	 of	 biosolids.	 	 The	 CCME	 approved	 the	 Canada‐wide	
Approach	for	the	Management	of	Wastewater	Biosolids	on	October	11,	2012.	The	Approach	
encourages	the	beneficial	use	and	sound	management	of	biosolids.		Beneficial	uses	include	
high‐temperature	 lime‐stabilization	 of	 biosolids	 for	 land	 application,	 such	 as	 the	 N‐Viro	
process	currently	used	by	Halifax	Water.		Nothing	in	the	CCME	Approach	suggests	that	any	
change	will	be	required	 in	current	biosolids	management	practices	 in	Nova	Scotia,	which	
emphasizes	beneficial	use.	The	acceptance	of	the	product	by	the	public	and	the	agricultural	
community	continues	to	be	a	monitored	but	recent	stability	in	product	uptake	indicates	the	
agriculture	community	is	gaining	comfort	with	land	application.	
	
Since	the	 facility	operation	contract	 is	up	 for	renewal	 in	2019,	Halifax	Water	will	have	to	
decide	towards	the	later	years	of	this	business	plan	whether	to	operate	the	facility	utilizing	
its	own	resources,	or	to	continue	operation	through	a	private	contractor.		Halifax	Water	has	
undertaken	 several	 steps	 to	 ensure	 the	 continued	 safe	 practice	 of	 land	 application	 of	
biosolids:		
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 Halifax	Water	completed	an	independent	peer	review	of	its	operations	and	practices	
in	 2011.	 	 This	 review	 concluded	 that	 the	 practice	 is	 safe	 and	 the	 BPF	 is	 being	
operated	in	a	professional	manner.	
	

 Halifax	Water	will	enhance	monitoring	controls	and	promote	industry	best	practices	
for	land	application	during	the	span	of	this	business	plan.			
	

 The	operating	contractor	has	employed	a	trained	agronomist	to	liaise	with	farmers	
to	provide	them	with	information	and	guidance	for	land	application	of	biosolids.	
	

 Halifax	 Water	 has	 developed	 information	 brochures	 and	 provides	 regular	
information	through	its	website	and	workshops	to	educate	stakeholders.	
	

 Halifax	 Water	 works	 closely	 with	 Walker,	 Halifax	 municipality	 and	 Nova	 Scotia	
Environment	to	educate	members	of	the	public.	
	

 Halifax	Water	will	continue	to	stay	abreast	of	emerging	research	and	technology	to	
further	 enhance	 the	 beneficial	 use	 of	 biosolids.	 	 Halifax	 Water	 is	 affiliated	 with	
several	organizations	conducting	research	through	the	Canadian	Water	Network	on	
substances	of	emerging	concern.	
	

	

10.9  Leachate Treatment 
	
Treatment	 of	 Otter	 Lake	 landfill	 leachate	 at	 Mill	 Cove	 emanated	 from	 the	 original	
agreement	 between	 Mirror	 Nova	 Scotia	 and	 the	 Halifax	 municipality	 that	 contractually	
bound	 the	municipality	 to	 assume	 responsibility	 for	 treating	 leachates	 from	 the	 landfill.	
Mill	Cove,	 the	 largest	 facility	at	 the	time,	was	the	 logical	choice	 for	receiving	and	treating	
the	 liquid.	 The	 Beechville‐Lakeside‐Timberlea	 WWTF	 was	 approved	 by	 the	 NSE	 as	 an	
alternate	location	for	the	first	few	years.		
	
Leachate	 production	 at	 the	 landfill	 is	 affected	 by	 the	 application	 of	 daily	 cover,	 rainfall,	
establishment	of	new	cells,	etc.	Accordingly,	deliveries	of	leachate	are	directly	proportional	
to	 rainfall	 amounts	 and	 can	 sometimes	 be	 24	 hrs./day	 for	 multiple	 days	 resulting	 in	
overtime	costs	for	plant	coverage.		Deliveries	arrive	via	9000‐gallon	tanker	trucks;	leachate	
is	deposited	directly	into	a	manhole	on	site	that	flows	by	gravity	to	the	onsite	pump	station	
where	it	is	mixed	with	wastewater	from	Bedford	before	being	conveyed	to	the	plant.	Costs	
are	recovered	on	a	quarterly	basis	at	a	rate	of	2.88	cents	per	gallon.	
	
Occasionally	 (once	 or	 twice	 a	 year)	 an	 unknown	 component	 of	 the	 leachate	 causes	 a	
cloudiness	 in	 the	 effluent	 resulting	 in	 periods	 of	 higher‐than‐normal	 fecal	 counts.	 	 This	
issue	 typically	 does	 not	 cause	 the	 plant	 to	 be	 out	 of	 compliance	 but	 decreases	 the	 plant	
buffer	should	there	be	any	other	issues	that	may	impact	the	effluent	quality.		
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The	 Otter	 Lake	 leachate	 imparts	 color	 to	 plant	 effluent	 that	 causes	 a	 decrease	 in	
transmittance	 and,	 accordingly,	 an	 increase	 in	 the	 UV	 light	 output	 required	 to	 achieve	
disinfection.	It	is	difficult	to	quantify,	but	it	is	safe	to	assume	there	is	an	increase	in	power	
consumption	related	to	leachate	treatment.		A	replacement	of	the	current	UV	system	will	be	
required	within	 the	next	 three	years	and	 the	color	 issue	may	have	an	 impact	on	 the	size	
and	cost	of	the	new	system.	
	
The	organic	strength	of	the	liquid	leachate	ranges	from	149‐706	mg/L	BOD	with	the	bulk	of	
the	 samples	 being	 in	 the	 lower	 part	 of	 that	 range.	 Assuming	 a	median	 value	 of	 300,	 the	
population	equivalent	of	the	material	based	on	current	volumes	equates	to	a	population	of	
610	people.	
	
Receipt	of	the	leachate	during	rainfall	events	results	in	increased	truck	traffic	and	traffic	at	
all	hours	of	 the	night	 in	a	residential	area.	 	The	number	of	noise	complaints	 is	 increasing	
and	 may	 continue	 considering	 the	 dense	 development	 in	 the	 immediate	 vicinity	 of	 the	
plant.	
	
The	above	 issues	will	 remain	as	 long	as	Halifax	Water	continues	 to	 receive	and	 treat	 the	
leachate.		Possible	mitigation	measures	available	are:	
	

 Halifax	Water	 could	advise	Halifax	municipality	 that	we	will	no	 longer	be	offering	
the	service	and	that	they	will	need	to	make	alternative	arrangements;	this	may	have	
implications	on	the	municipal	contract	with	the	landfill	contract	operator.	

	
 Halifax	 Solid	 Waste	 is	 currently	 holding	 public	 information	 sessions	 to	 use	 the	

Leachate	Treatment	Facilities	at	the	Highway	101	Landfill	to	treat	off‐site	leachate.			
This	facility	is	owned	by	Halifax	municipality	and	operated	by	Halifax	Water	and	is	
the	preferred	approach	for	treatment	of	Otter	Lake	landfill	leachate.		Halifax	Water	
will	 work	 cooperatively	 with	 Halifax	 municipality	 with	 a	 target	 of	 successful	
diversion	 within	 the	 timeframe	 of	 this	 business	 plan.	 	 The	 expanded	 capacity	 at	
EPWWTF	 could	 be	 an	 alternate	 to	 treat	 this	 leachate.	 	 The	 potential	 opportunity	
could	be	explored	further	when	Halifax	Water	takes	control	of	plant	operations	on	
February	1,	2015.	

	
	

10.10  Halifax Harbour Solutions Project (HHSP) Facilities	
	
The	HHSP	 facilities	 are	 very	 compact.	 	 This	 compact	 footprint	was	 achieved	 by	 utilizing	
more	 complex	mechanical	 equipment.	 	 The	 facilities	 are	 about	 8	 years	 old	 and	 thus	 the	
repair	 and	 maintenance	 of	 the	 equipment	 has	 been	 increasing.	 	 Halifax	 Water’s	 Asset	
Management	 Program	 is	 underway	 and	 includes	 asset	 condition	 assessments	which	will	
assist	 in	 better	 planning	 of	 equipment	 replacement.	 	 These	 facilities	 will	 require	 robust	
asset	management	plans	considering	the	equipment	cost	in	these	facilities	is	about	50%	of	
the	 initial	 capital	 cost.	 	 Halifax	 Water	 has	 undertaken	 several	 optimization	 efforts	 to	
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efficiently	operate	these	plants	with	documented	success.		These	efforts	will	continue	with	
a	focus	on	energy	and	chemical	optimization.	
	
	

10.11  Aerotech Wastewater Treatment Facility 
	
The	existing	Aerotech	WWTF	has	a	nominal	average	hydraulic	 capacity	of	1,360	m3/day	
and	a	maximum	capacity	of	2,080	m3/day.	The	plant	is	approaching	its	design	limit	during	
dry	 weather	 and	 is	 challenged	 in	 handling	 peak	wet	 weather	 flows.	 It	 is	 estimated	 that	
plant	 overflows	 occurred	 about	 once	 or	 twice	 per	 month	 on	 average	 in	 2013‐14.	 	 The	
recent	 optimization	 results	 have	 been	 encouraging	 where	 the	 overflow	 frequency	 has	
reduced	 to	once	per	year	and	 the	plant	 is	marginally	non‐compliant.	 	Halifax	Water	 staff	
have	recently	taken	action	to	reduce	extraneous	effluent	loading	including	treatment	of	Mill	
Cove	 sludge	 at	 Herring	 Cove	 and	 treatment	 of	 Eastern	 Passage	 sludge	 at	 Dartmouth	 to	
improve	overall	plant	performance.			New	regulations	under	the	Fisheries	Act	will	require	
more	stringent	effluent	quality	standards	in	the	near	future,	which	will	further	exacerbate	
plant	 performance.	 	 	 An	 environmental	 risk	 assessment	 of	 the	 receiving	 waters	 is	
completed	in	preparation	for	a	future	upgrade	and	expansion.	
	
The	Aerotech	Servicing	Study	completed	in	July	2008	provided	growth	projections	for	the	
Airport	and	Aerotech	Park	serviced	area	over	a	25‐year	planning	horizon.	The	anticipated	
wastewater	production	from	the	tributary	area	was	estimated	to	average	3,000	m3/day	by	
2033.	 The	 report	 identified	 potential	 expansion	 and	 upgrading	 options	 for	 the	 WWTF	
capable	 of	 meeting	 existing	 and	 anticipated	 more	 stringent	 effluent	 requirements.	 The	
upgrade	 to	 the	 Aerotech	 WWTF	 is	 currently	 proposed	 for	 2015/16	 and	 2016/17	 at	 a	
concept	level	cost	estimate	of	$21M.		The	final	project	cost	will	be	developed	in	conjunction	
with	 the	 project	 design.	 	 External	 funding	 opportunities	 are	 being	 pursued	 through	 the	
Building	Canada	Fund	which	will	mitigate	the	total	net	cost	to	Halifax	Water	and	impact	on	
the	rate	structure.		
	
In	addition	to	regular	capital	project	requirements	within	the	wastewater	system,	a	major	
lagoon	dredging	and	sludge	dewatering	operations	project	was	proposed	for	2013/14	but	
later	amended.	 	A	more	practical	approach	was	utilized	to	dewater	the	lagoon	slowly	and	
dredge	 the	 lagoon	 using	 traditional	 excavation	 equipment	 resulting	 in	 significant	 cost	
savings.		
	
The	Aerotech	WWTF	receives	over	50%	of	the	flow	from	the	Halifax	Stanfield	International	
Airport	 (HSIA)	 which	 is	 owned	 and	 operated	 by	 Halifax	 International	 Airport	 Authority	
(HIAA).		The	related	collection	system	was	in	poor	condition	and	a	significant	contributor	
of	 I&I.	 	 HIAA	 has	 been	 active	 in	 2011,	 2012,	 and	 2013	 to	 renew	wastewater	 collection	
assets	and	Halifax	Water	will	continue	to	work	with	HIAA	to	improve	system	performance.		
The	 plant	 also	 serves	 the	 Aerotech	 Business	 Park	 owned	 by	 Halifax	 municipality.	 	 The	
municipality	has	committed	to	limit	additional	development	to	mitigate	further	compliance	
problems	until	the	Aerotech	plant	is	upgraded	and	expanded.	
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As	recommended	in	a	consultant	report,	 the	side	streams	that	contribute	to	the	Aerotech	
WWTF	are	being	investigated	with	options	to	divert	them	to	alternative	locations	to	reduce	
the	loading	on	the	plant.		A	comprehensive	accounting	of	the	side	streams	was	performed	
in	2012/13	and	a	significant	effort	was	made	to	decrease	side	streams	by	diverting	sludge	
normally	dewatered	at	the	Aerotech	WWTF	to	Harbour	Solutions	WWTFs.		In	May	of	2012,	
Halifax	 Water	 informed	 septage	 haulers	 that	 their	 discharge	 volumes	 were	 capped	 at	
2011/12	levels	until	a	more	permanent	solution	could	be	found	for	treatment	of	additional	
volumes.	 	 In	2013,	a	pilot	program	was	 initiated	to	allow	septage	haulers	 to	discharge	 in	
the	Urban	Core	system.		This	pilot	was	successful,	and	with	NSE	approval	over	60%	of	the	
septage	was	diverted	into	the	Urban	Core	system	in	2014.	
	
Staff	have	 investigated	various	strategies	 to	optimize	operations	 to	bring	 the	 facility	 into	
compliance	in	the	short	term	until	such	time	as	the	treatment	plant	can	be	expanded.	The	
Aerotech	Lagoon	has	been	utilized	to	further	equalize	flows	and	thus	reduce	peak	hydraulic	
loading	 on	 the	 plant	 which	 has	 curtailed	 the	 discharge	 of	 untreated	 overflows	 to	 the	
receiving	water.		This	effort	ensured	that	the	plant	receives	consistent	flows	thus	enabling	
the	treatment	of	effluent	in	a	steady	state	which	helps	improve	compliance.			Staff	are	also	
paying	special	attention	to	ammonia	reduction	at	this	facility	to	enable	it	to	perform	up	to	
its	design	capacity.	 	This	optimization	exercise	will	 complement	an	efficient	upgrade	and	
expansion	strategy.	
	
The	 plant	 will	 be	 undergoing	 a	 major	 upgrade	 with	 construction	 scheduled	 to	 begin	 in	
2015.		The	preliminary	design	has	been	completed	with	final	design	subject	to	approval	of	
funding	from	the	Building	Canada	Fund.			
	
	

10.12  Small Wastewater Treatment Facilities 
	
Lockview	MacPherson	WWTF	
	
The	Lockview	MacPherson	WWTF	is	located	in	Fall	River	and	was	constructed	in	1994.		It	
has	 a	 treatment	 capacity	 of	 454	 m3/	 day	 and	 serves	 both	 residential	 and	 commercial	
customers.		The	existing	treatment	plant	processes	include	grit	removal,	extended	aeration,	
secondary	clarification,	filtration,	and	ultraviolet	disinfection.	
	
The	 treatment	 facility	 currently	 experiences	problems	with	 the	biological	process	due	 to	
excessive	flow	after	heavy	rainfall	events	and	suspected	toxic	shock	loading.		Washout	and	
process	 upset	 presents	 as	 elevated	 TSS	 in	 the	 effluent.	 	 Halifax	 Water	 has	 engaged	
Environmental	 Services	 to	 investigate	 the	 toxic	 shock	 loading	and	develop	a	plan	 to	deal	
with	the	suspected	occurrences.	
	
There	 are	 also	 ongoing	 operational	 and	 maintenance	 issues	 related	 to	 the	 surge	 tank	
configuration,	the	extended	aeration	process	and	its	ability	to	address	organic	loading,	and	
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surcharging	 of	 the	 ultraviolet	 disinfection	 system	 during	 heavy	 storm	 events.	 	 An	
assessment	 was	 conducted	 in	 2012	 that	 included	 specific	 recommendations	 to	 address	
these	ongoing	issues	at	this	facility.		The	solids	handling	system	was	upgraded	in	2014	and	
the	 facility	 now	 has	 automated	 control	 over	 sludge	 recirculation	 and	 wasting.		
Operationally	the	process	will	be	optimized	to	best	utilize	the	recent	upgrade	and	increase	
the	level	of	treatment.				Halifax	Water	staff,	with	the	assistance	of	an	expert	consultant,	will	
continue	to	optimize	this	facility	over	the	next	year.	 	The	objective	is	to	bring	this	facility	
fully	into	compliance,	without	the	need	for	a	major	upgrade,	by	the	end	of	2014/15.	
	
	
Beechville	Lakeside	Timberlea	WWTF	
	
This	 sewershed	 is	 undergoing	 major	 reconfiguration,	 the	 most	 significant	 being	 the	
diversion	of	flows	to	the	Halifax	system.		This	diversion	will	reduce	the	flow	to	this	facility	
by	approximately	34%	with	the	construction	of	the	trunk	sewer	through	the	Chain	of	Lakes	
Trail,	 scheduled	 for	 completion	 in	 2015.	 	 The	 current	 facility	 suffers	 some	 compliance	
challenges;	not	only	from	a	hydraulic	and	process	capacity	perspective	but	also	related	to	
equipment	reliability.		In	the	past	few	years,	some	major	maintenance	has	been	undertaken	
to	keep	the	facility	operating	at	a	reasonable	level.		A	comprehensive	review	of	this	facility	
will	be	undertaken	in	the	next	two	years	to	develop	options	for	optimization	and	upgrades.	
Planned	 improvements	 (subject	 to	 available	 budget)	 could	 include	 flow	 equalization,	 an	
additional	bank	of	rotating	biological	contactors,	UV	disinfection,	and	a	finer	bar	screen.	
	
	
Frame	WWTF	
	
An	 Environmental	 Risk	 Assessment	 (ERA)	 was	 recently	 completed	 for	 this	 facility.	 	 The	
design/construction	 of	 the	 facility	 replacement	 was	 initially	 proposed	 to	 proceed	 in	
2014/15	and	2015/16	at	an	estimated	cost	of	$3.3M.		However,	upon	further	investigation	
and	 optimization,	 the	 plant	 is	 performing	 well	 although	 not	 fully	 compliant.	 	 Staff	 will	
continue	 to	 further	 their	 optimization	 activities	 with	 a	 target	 to	 improve	 the	 biological	
process	and	bring	the	plant	into	compliance.		Once	the	process	optimization	is	complete;	it	
is	anticipated	that	some	components	of	the	plant	will	have	to	be	replaced	or	upgraded.		A	
total	plant	replacement	may	not	be	required	which	may	result	in	significant	cost	savings.			
	
	
Springfield	Lake	WWTF	
	
A	capital	works	project	was	carried	out	which	saw	the	twinning	of	a	section	of	force	main	
to	 alleviate	 wet	 weather	 surcharges	 which	 necessitated	 ongoing	 intervention	 by	
wastewater	collections	staff	during	storm	events.	 	Further	efforts	will	be	made	to	reduce	
wet	weather	I&I	to	improve	conveyance	with	implementation	of	the	SIR	program	to	reduce	
extraneous	 stormwater.	 	 Long	 term	 plans	 envision	 a	 future	 connection	 to	 the	 Sackville	
trunk	sewer,	subject	to	system	improvements	to	reduce	I&I	in	the	Sackville	System.	
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Wellington	WWTF	
	
The	replacement	of	the	Wellington	WWTF	was	completed	in	2013	and	the	plant	is	treating	
effluent	 to	 the	 new	 regulations	 associated	 with	 the	 CCME	 Strategy.	 	 There	 is	 no	 other	
planned	capital	work	for	this	facility	during	the	next	five	years.	
	
	
North	Preston	WWTF	
	
The	 North	 Preston	 facility	 was	 originally	 constructed	 in	 1988	 as	 a	 rotating	 biological	
contactor	(RBC)	plant.		In	2007,	the	facility	was	upgraded	and	expanded,	with	a	change	to	
sequence	 batch	 reactor	 (SBR)	 technology	 complete	 with	 UV	 disinfection	 and	 tertiary	
wetland	treatment.		In	2010,	a	new	headworks	building	was	added	to	provide	screening	of	
the	influent	flow.	The	facility	has	worked	very	well	but	still	has	a	few	challenges.		They	are	
listed	below	along	with	the	mitigation	strategies:	
	
The	facility	is	required	under	its	permit	to	attain	a	minimum	pH	of	6.5	in	the	effluent.	In	the	
past,	 it	 was	 difficult	 to	 consistently	meet	 this	 requirement	 as	 the	 facility	 design	 did	 not	
incorporate	any	means	of	pH	control.		Equipment	for	pH	control	was	installed	recently	by	
Halifax	Water	staff	and	results	to	date	are	very	promising.		
	
Design	average	daily	flow	at	the	North	Preston	facility	is	680	m3/day,	and	plant	records	for	
2013‐14	 indicate	 an	 average	daily	 flow	of	 866	m3/day.	 The	data	 suggests	 that	 I&I	 is	 the	
source	of	excess	flows.	Staff	have	focused	on	optimizing	this	plant	as	well.	 	Recent	results	
have	shown	the	plant	is	fully	compliant	with	all	of	its	permit	parameters.		The	optimization	
efforts	 will	 continue	 to	 maintain	 compliance.	 Plant	 performance	 data	 is	 relatively	 good	
given	the	high	 flows	but	would	be	better	 if	 influent	 flow	rates	were	brought	more	 in	 line	
with	plant	design.		
	
The	 North	 Preston	 WWTF	 catchment	 rates	 as	 a	 high	 priority	 on	 the	 wet	 weather	
management	prioritization	matrix	and	will	be	presented	to	the	WWSC	as	a	candidate	area	
for	 improvement.	 	 Depending	 on	 the	 results	 of	 the	 preliminary	 investigations	 the	
sewershed	may	be	selected	as	a	focus	area	within	the	WWMP.			
	
	

10.13  Energy Costs 
	
Through	 its	 Energy	Management	 Program,	 Halifax	Water	 has	 committed	 to	 	 an	 ongoing	
focus	 on	 sustainability	 and	 energy	 efficiency	 throughout	 the	 utility,	 including	Water	 and	
Wastewater	 operations.	 This	 program	 serves	 to	 define	 the	 goals,	 objectives,	
accountabilities,	and	structure	for	activities	related	to	responsible	energy	use.	
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The	Water	and	Wastewater/Stormwater	departments	operating	budgets	are	 significantly	
impacted	by	energy	costs	which	are	expected	to	increase	over	the	life	of	this	business	plan	
and	beyond.	
	
Table	10.2	provides	projected	energy	costs	over	the	next	five	years:	
	
	

Table 10.2 - Projected Energy Cost Increases & Budget Impacts 
	

Year	 Electricity	 Fuel	Oil	 Natural	Gas	
Water
Budget	
Impact	($)	

Wastewater	
Budget	
Impact	($)	

Total
Budget	
Impact	($)	

2015/16	 2%	 5%	 10%	 $55,000	 $125,000	 $180,000

2016/17	 7%	 5%	 10%	 $170,000	 $355,000	 $525,000

2017/18	 2%	 2%	 2%	 $60,000	 $140,000	 $200,000

2018/19	 2%	 2%	 2%	 $60,000	 $145,000	 $205,000

2019/20	 2%	 2%	 2%	 $60,000	 $150,000	 $210,000
	

	
The	 Energy	 Management	 Action	 Plan	 identifies	 energy	 reduction	 targets	 for	 Water	 and	
Wastewater	 Operations	 over	 a	 five‐year	 planning	 period.	 Targets	 will	 be	 reviewed	 each	
year	and	adjusted	for	future	years	based	on	the	previous	year’s	performance,	future	year’s	
operating	and	capital	budget	allocations,	and	anticipated	energy	price	increases.	
	
Water	and	Wastewater	Operation’s	 energy‐reduction	 targets	over	 the	next	 five	years	are	
outlined	in	Table	10.3:	
	
	
Table 10.3 - Energy Reduction Targets 

Year	

Water	Operations	
Projected	Savings	

Wastewater	Operations	
Projected	Savings	

Energy	
Reduction	
Target	

Energy	
Savings	
(kWhe)	

Energy	
Reduction	
Target	

Energy	
Savings	
(kWhe)	

2015/16	 2.0%	 435,000	 2.0%	 860,000	
2016/17	 2.0%	 425,000	 2.0%	 845,000	
2017/18	 2.0%	 415,000	 2.0%	 825,000	
2018/19	 2.0%	 410,000	 2.0%	 810,000	
2019/20	 2.0%	 400,000	 2.0%	 795,000	

	
	
As	 a	 result	 of	 Halifax	Water’s	 Energy	 Management	 Action	 Plan,	 presented	 with	 the	 last	
general	 rate	 application,	 Halifax	 Water	 was	 able	 to	 reduce	 revenue	 requirements	
associated	with	energy	by	2%.		Presently	the	Five‐Year	Business	Plan	operating	budgets	do	
not	 incorporate	the	energy	reduction	 targets	outlined	 in	Table	10.3.	 	As	 future	electricity	
rates	become	known	with	greater	certainty	and	the	energy	savings	of	various	initiatives	are	
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measured,	budgets	will	be	adjusted	on	an	annual	basis.	The	projected	savings	shown	above	
are	also	contingent	on	the	availability	of	human	and	capital	resources	as	approved	in	the	
annual	operating	and	capital	budgets.	As	capital	budgets	are	approved	or	amended,	actual	
energy	savings	may	need	to	be	adjusted	on	an	annual	basis.	
	
To	 date,	 a	 number	 of	 potential	 energy‐management	 opportunities	 (EMOs)	 have	 been	
identified	through	low	to	mid‐level	energy	audits	in	a	number	of	facilities.		
	
For	Water	Operations,	EMOs	include	HVAC	system	upgrades;	retro‐commissioning	of	PRV‐
station	 HVAC	 systems;	 lighting	 retrofits;	 reactive	 power	 correction;	 variable	 frequency‐
drive	 upgrades;	 pumping	 system	 performance	 upgrades;	 and	 new	 construction	 design	
review	for	energy	efficiency.	
	
For	 Wastewater	 Operations,	 EMOs	 include	 effluent	 stream	 and	 ventilation	 system	 heat	
recovery;	retro‐commissioning	of	pumping	station	HVAC	systems;	UV	disinfection	system	
upgrades;	UV	system	channel	 isolation;	odour	control	system	upgrades;	 lighting	retrofits;	
reactive	power	correction;	variable	frequency	drive	upgrades;	and	new	construction	design	
review	for	energy	efficiency.	
	
A	 number	 of	 these	 EMOs	 have	 been	 successfully	 implemented,	 and	 some	 have	 been	
partially	funded	through	Efficiency	Nova	Scotia’s	various	programs.	
	
A	 number	 of	 new	 construction	 projects	 are	 also	 being	 evaluated	 for	 energy	 efficiency	
improvements.	 Projects	 include	 the	 new	 Aerotech	 Wastewater	 Treatment	 Facility,	 the	
Bedford	 West	 Trunk	 Sewer	 and	 Pumping	 Station	 Upgrade	 (pump	 system	 efficiency	
improvements,	 area	 classification/HVAC	 improvements,	 lighting,	 VFDs,	motors,	 etc.),	 and	
the	 Lakeside/Bayers	 Lake	 PS	 Upgrade	 (pump	 system	 efficiency	 improvements,	 area	
classification/HVAC	 improvements,	 lighting,	VFDs,	motors,	 etc.).	 Energy	efficiency	 is	now	
an	 integral	 part	 of	 the	 overall	 project	 evaluation	 and	 design	 process,	 ensuring	
improvements	 are	 incorporated	 prior	 to	 the	 construction	 phase	 of	 a	 given	 project.	 This	
formal	approach	was	adopted	for	the	recent	upgrade	and	expansion	of	the	Eastern	Passage	
WWTF,	whereby	$7.7	million	in	energy	savings	are	anticipated	over	the	next	25	years.	
	
A	 number	 of	 Halifax	Water’s	 standard	 design	 specifications	 have	 also	 been	 reviewed	 to	
ensure	 energy	 efficiency	 is	 taken	 into	 account	 in	 any	 future	 new	 construction	 activities	
(e.g.,	wastewater	pumping	stations,	booster	stations,	treatment	plants).	
 
 

10.14  Chemical Costs 
	
Chemical	costs	 for	water	 treatment	make	up	approximately	10%	of	 the	cost	of	operating	
the	drinking	water	system	and	7	%	of	the	cost	of	operating	the	wastewater	system.	
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Historically	chemicals	have	gone	through	periods	of	price	volatility	with	factors	such	as	the	
economy	 in	general,	 competing	demand	 for	raw	products	 from	other	sectors	and	market	
consolidation.	 In	 some	 years,	 price	 increases/decreases	 of	 as	 much	 as	 30%	 have	 been	
experienced.	
	
Chemicals	are	currently	in	a	period	of	market	stability	that	has	not	been	experienced	in	the	
previous	two	decades,	with	price	increases	being	in	single	digits	and	in	some	cases	prices	
being	held	from	year	to	year.	
	
Halifax	Water	has	 adopted	 a	 strategy	of	 annual	 tendering,	with	 an	option	of	 renewal	 for	
two	 subsequent	 years	 at	market	 supported	 price	 adjustment	 as	 the	 optimal	 strategy	 for	
achieving	price	certainty.	
	
Wastewater	services	uses	polymers	that	are	seeing	some	price	reductions	recently	due	to	
local	 market	 conditions	 and	 optimization	 efforts	 by	 staff.	 This	 has	 facilitated	 use	 of	
polymers	from	different	suppliers,	leading	to	increased	competition	in	the	market.	
	
	

10.15  Geosmin 
	
As	indicated	in	Section	8.2,	in	the	fall	of	2012,	Halifax	Water	experienced	a	taste	and	odour	
episode	for	the	first	time	in	the	35	year	history	of	operating	the	Pockwock	system.	Geosmin	
has	reoccurred	in	2013	and	2014.	
	
Halifax	Water	 is	 continuing	 to	 study	 the	occurrence	of	 geosmin,	 however,	 conclusions	 to	
date	are	that	it	will	continue	to	reoccur	in	Pockwock	Lake	and	the	most	likely	causes	for	its	
appearance	are	climate	change	related.	In	response,	Halifax	Water	has	increased	its	source	
water	monitoring	 for	 geosmin.	 	 Results	 indicate	 its	 presence	 in	 source	waters	 supplying	
Middle	Musquodoboit,	Collins	Park	and	Bomont.	Based	on	limited	observations	to	date,	the	
nanofiltration	 units	 in	 Collins	 Park	 and	 Middle	 Musquodoboit	 appear	 to	 be	 effective	 in	
removing	geosmin.	As	 the	Bomont	system	was	 in	 the	process	of	 commissioning,	 samples	
were	not	taken	for	geosmin	testing.	 	 It	 is	expected	that	samples	will	be	taken	in	the	near	
future	 to	 determine	 presence	 or	 absence	 of	 geosmin.	 	 Since	 little	 is	 known	 about	 its	
occurrence,	 Halifax	 Water	 will	 plan	 for	 geosmin	 to	 occur	 at	 higher	 levels,	 for	 a	 longer	
duration	or	in	other	sources	in	the	future.	
	
While	 geosmin	 is	 an	 aesthetic	 parameter	 unregulated	 globally,	 many	 people	 find	 the	
related	taste	and	odour	unpleasant	and	associate	it	with	poor	water	quality.				
	
Since	the	first	occurrence	in	2012,	Halifax	Water	has	informed	customers	that	they	should	
anticipate	 at	 least	 3	 to	 5	 years	 for	 a	 treatment	 solution.	 In	 the	 first	 year	 the	 nature	 and	
occurrence	of	geosmin	in	Pockwock	Lake	was	studied.	In	year	two,	a	consultant	was	hired	
to	determine	which	unit	processes	could	feasibly	be	added	to	the	Pockwock	plant	and	the	
approximate	capital	and	operating	costs.		
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In	the	summer	of	2014,	the	engineering	consultant,	AECOM	reviewed	6	technically	feasible	
geosmin	 treatment	 options.	 They	 are	 recommending	 that	 three	 of	 those;	 ozone	 and	 two	
variations	of	granular	activated	carbon	be	considered	pilot	 study.	 	Capital	 costs	 for	 these	
options	range	from	$3	‐	$10	million	with	annual	operating	costs	ranging	from	$300,000	to	
$1.6	 million.	 Should	 Halifax	 Water	 elect	 to	 implement	 a	 geosmin	 treatment	 option,	 the	
solution	may	be	implemented	in	the	2017‐18	fiscal	year.	
	
	

10.16  External Funding 
	
In	 2012	 the	 federal	 government	 announced	 plans	 to	 develop	 a	 new	 long	 term	
infrastructure	 fund	 which	 would	 bring	 all	 its	 infrastructure	 funds	 together	 under	 one	
umbrella	and	streamline	the	application	criteria	and	processes.		The	new	Building	Canada	
Fund	 was	 announced	 in	 Budget	 2013,	 after	 a	 year	 of	 consultation	 with	 provinces,	
municipalities	and	other	stakeholders.		It	will	deliver	$53.3	billion	over	10	years	to	public	
infrastructure	that	supports	the	federal	priorities	of	productivity,	economic	growth	and	job	
creation.	 	 There	 are	 several	 program	 streams	 within	 the	 Fund,	 including	 the	
Provincial/Territorial	Component,	 a	National	 Infrastructure	Fund,	 and	 the	Gas	Tax	Fund.	
Eligibility	criteria	and	application	processes	for	these	funds	were	announced	on	March	28,	
2014,	and	the	programs	are	now	accepting	applications.			
	
In	 anticipation	 of	 the	 new	 Building	 Canada	 Fund	 accepting	 applications,	 Halifax	 Council	
identified	three	priority	areas	for	federal/provincial	infrastructure	funding	in	June	2013:		
	
•	 Water	and	wastewater	
•	 Transportation		
•	 Urban	core	investments	
	
These	 areas	 were	 selected	 based	 on	 Council	 priorities	 and	 funding	 needs	 in	 the	
municipality’s	ten	year	capital	plan.	 	The	three	 infrastructure	priorities	were	shared	with	
the	 federal	 and	 provincial	 governments,	 as	 well	 as	 the	 Federation	 of	 Canadian	
Municipalities,	Union	of	Nova	Scotia	Municipalities,	and	all	provincial	party	caucuses.			
	
On	August	5,	2014,	Council	approved	a	 list	of	Halifax	Water	projects	 for	Building	Canada	
Fund	 applications.	 	 	 The	 projects	 were	 developed	 based	 on	 Halifax	 Water’s	 Integrated	
Resource	Plan	which	 lays	out	 infrastructure	requirements	 for	 the	next	30	years.	 	Overall,	
$2.6	billion	is	needed	to	meet	the	three	cost	drivers	of	compliance	($595	million),	growth	
($598	million),	and	asset	renewal	($1.385	billion).		The	federal	wastewater	regulations	are	
a	 significant	 cost	 driver	 for	 wastewater	 asset	 renewal.	 	 Despite	 numerous	 discussions	
between	the	federal	government	and	the	FCM,	no	cost‐sharing	strategy	to	assist	specifically	
with	the	wastewater	regulations	has	been	developed.	 	The	Building	Canada	Fund	appears	
to	be	the	only	source	of	federal	assistance	for	wastewater	infrastructure.				
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Halifax	 Water	 has	 identified	 a	 number	 of	 priority	 projects	 which	 would	 be	 eligible	 for	
federal	 funding,	 and	which	would	have	 the	greatest	 economic	 and	environmental	 impact	
over	the	next	ten	years.		These	are	grouped	by	asset	class	below:	
	
	
WASTEWATER	
	
•	 Aerotech	Wastewater	Treatment	Facility	(WWTF)	Expansion	($21	million)	
	 The	WWTF	for	the	airport	and	Aerotech	Park	is	nearing	capacity	and	is	experiencing	

difficulty	in	meeting	the	stipulated	effluent	discharge	objectives.		Further	growth	is	
planned	 for	 both	 the	 airport	 and	 Aerotech	 Park;	 however,	 expanded	 wastewater	
treatment	capacity	is	necessary	to	enable	further	development	to	occur.			

	
	 A	 preliminary	 design	 for	 an	 expanded	 facility	 was	 being	 completed	 in	 2014,	 and	

construction	could	begin	as	early	as	2015	pending	project	funding	approval.		This	is	
Halifax	Water’s	 top	 priority	 project	 given	 its	 impact	 on	 economic	 growth	 for	 the	
airport,	industry	in	the	area,	and	impact	to	the	rate	base.			

	
	
•	 Northwest	Arm	Sewer	Rehabilitation	($15.4	million)	
	 The	4.5	km	Northwest	Arm	trunk	sewer	is	over	a	century	old.		It	is	only	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	and	expanded	to	extend	 its	service	 life,	
prevent	leakage	and	overflows	into	Northwest	Arm,	increase	its	capacity	and	bring	
it	 into	 line	with	modern	environmental	 standards.	 	This	project	 is	proposed	 to	be	
undertaken	 in	 two	 stages:	 the	 first	 from	 2015‐16	 to	 2016‐17	 at	 a	 cost	 of	 $4.4	
million,	and	the	second	after	2016‐17	at	an	estimated	cost	of	$11	million.			

	
	
•	 Bedford	Sackville	Trunk	Sewer	Storage	Facility	($20	million)	
	 This	 project	 is	 the	 design	 and	 construction	 of	 a	 large	 underground	 wastewater	

storage	 facility	 to	 hold	 peak	 flows	 in	 the	 wastewater	 system	 resulting	 from	
stormwater	 inflow	 and	 infiltration.	 	 The	 storage	 facility	 will	 provide	 wastewater	
system	 capacity	 and	 reduce	 sanitary	 sewer	 overflows	 and	 improve	 regulatory	
compliance.		

	
	
STORMWATER	
	
•	 Deep	Storm	Sewer	Program	($5.5	million)	
	 There	are	many	areas	 throughout	Halifax	municipality	with	no	 formal	stormwater	

system.	 In	 these	 areas	 a	 significant	 amount	 of	 stormwater	 is	 introduced	 to	 the	
wastewater	 system	 through	 illegal	 connections	 from	abutting	 homes.	 This	 project	
would	construct	new	deep	storm	sewers	 to	properly	drain	house	 foundations	and	
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remove	 the	 extraneous	 flow	 from	 the	 wastewater	 system	 thus	 improving	
wastewater	system	operations	and	improving	regulatory	compliance.				

	
•	 Sullivan’s	Pond	Storm	Sewer	Renewal	($8	million)	
	 The	existing	storm	sewer	between	Sullivan’s	Pond	and	Halifax	Harbour	has	reached	

the	 end	 of	 its	 service	 life.	 	 A	 new	580	meter	 line	 is	 being	 designed	 in	 2014,	with	
phased	construction	beginning	in	2015.			

	
	
WATER	
	
•	 Lake	Major	Dam	Replacement	($2.1	million)	
	 A	dam	is	required	to	impound	water	within	Lake	Major	to	provide	water	supply	to	

Dartmouth	and	Cole	Harbour.		A	new	dam	is	required	to	replace	the	existing	gravity	
timber	and	earthen	structure	which	has	reached	the	end	of	 its	service	life.	 	Design	
work	is	proposed	for	2014‐15,	with	construction	to	begin	in	2017.			

	
	
•	 Water	 Transmission	 Main	 Renewal/Redundancy	 ($15.2	 million	 for	 three	

projects)	

o Bedford	Connector	($2.2	million)	
	 Replacement/rehabilitation	 of	 the	 transmission	 main	 along	 Hammonds	 Plains	

Road	 and	 the	Highway	102	 corridor.	 This	main	 is	 the	 primary	 supply	main	 to	
Bedford	and	Sackville.	The	existing	pipe	is	under	very	high	pressure	and	has	had	
a	number	of	leaks	and	failures	in	recent	years.		

	
o Port	Wallace	area	($6	million)	
	 Twinning	of	 the	existing	water	 transmission	main	 to	provide	 increased	system	

redundancy	and	additional	capacity	 to	 the	expanding	development	 in	Burnside	
Industrial	Park	and	Port	Wallace	area.	

	
o Lucasville	($7	million)	
	 Construction	 of	 a	 new	 transmission	 main	 from	 Pockwock	 to	 Sackville‐

Beaverbank,	 to	 help	 address	 emergency	 water	 supply	 capacity,	 system	
redundancy	and	meet	new	development	requirements.		Construction	is	expected	
to	 begin	 in	 2014	 and	 extend	 over	 approximately	 8	 years	 as	 development	
opportunities	progress.	

	
In	 addition	 to	 the	 IRP	 based	 priority	 projects	 above,	Halifax	 Council	 recently	 added	 two	
others	to	the	list:	Fall	River	Water	Service	Extension,	and	Herring	Cover	Water	and	Sewer	
Phase	IV.			
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10.17  Flood Plain Delineation 
 
Throughout	 the	 municipality	 there	 are	 many	 existing	 and	 proposed	 commercial	 and	
residential	developments	that	are	adjacent	to	or	within	the	natural	 flood	plain	of	existing	
water	 courses.	 Existing	 flood	 plain	mapping	 is	 out	 of	 date	 and	 not	 fully	 reflective	 of	 the	
potential	impacts	of	floods	on	adjacent	lands.	New,	updated	flood	plain	mapping,	reflective	
of	the	potential	impacts	of	climate	change,	are	critical	for	the	management	and	protection	
of	development	activity.		
	
Halifax	Water	has	a	mitigative	strategy	to	obtain	enhanced	 information	 in	a	collaborative	
effort	 with	 the	 other	 levels	 of	 government	 within	 this	 region.	 The	 Federal	 Government	
recently	 released	 a	 Final	 Report	 on	 the	 National	 Floodplain	Mapping	 Assessment.	 A	
proposed	 collaborative	 approach	 will	 work	 on	 important	 next	 steps	 that	 include,	
establishing	 priorities,	 field	 data	 collection,	 funding	 models	 and	 enhanced	 technical	
standards	for	mapping.	
	
	

11. RECOMMENDATIONS FOR RATE APPLICATIONS 
 

11.1  Urban Core, Airport/Aerotech, and Satellite Systems 
	
In	recognition	that	Halifax	Water	incurred	an	operating	loss	in	2013/14	and	is	projecting	a	
loss	in	2015/16	and	2016/17,	a	two	year	rate	application	will	be	filed	with	the	NSUARB	in	
November	2014	to	address	the	following	objectives.	
	

1) Provide	sufficient	operating	revenue	for	the	2015/16	and	2016/17	fiscal	years	to	
cover	 the	 operating	 and	 non‐operating	 costs	 for	 water	 and	 wastewater.	 	 No	
adjustment	of	stormwater	rates	will	be	requested	at	this	time.		
	

2) Provide	sufficient	operating	revenue	to	accommodate	increasing	depreciation	and	
debt	servicing.	

	
3) Provide	 rate	 stability	 to	 continue	 delivery	 of	 the	 Integrated	 Resource	 Plan	 to	

address	 the	 infrastructure	 deficit	 and	 regulatory	 compliance	 issues	 facing	 the	
utility.	

	
The	Business	Plan	and	rate	application	include	an	annual	increase	in	customer	base	of	700	
customer	connections	divided	between	domestic,	industrial,	commercial,	multi‐residential	
and	institutional	based	on	the	average	increase	over	the	past	 four	years.	 	The	increase	 in	
customers	 results	 in	 additional	 consumption	 which	 only	 partially	 mitigates	 the	 3%	
reduction	in	the	annual	volume	of	water	sold.	
	
No	 rate	 adjustment	 for	 stormwater	 services	 is	 contemplated	 for	 2015	 as	 the	 revenue	
requirement	 has	 not	 dramatically	 increased,	 and	 staff	 are	 still	 working	 through	
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implementation	of	 the	new	rate	structure	and	considering	ways	to	 improve	and	refine	 it.		
Additionally,	 unlike	 water	 and	 wastewater	 service	 where	 consumption	 is	 decreasing	
annually,	 impervious	 area	 (the	 basis	 for	 the	 stormwater	 charges)	 is	 increasing	 due	 to	
development.	

	
The	 proposed	 application	 will	 be	 the	 second	made	 under	 the	 new	 cost	 of	 service/	 rate	
design,	 and	will	 be	 for	 a	 consolidated	 system	 that	 includes	 the	 Aerotech/Airport,	 Urban	
Core	&	Satellite	Systems.			
	
Recommendations	for	the	proposed	Rate	Application	will	be	presented	to	the	Halifax	Water	
Board	in	November	2014.	 
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Our Mission:  
 
 

“To provide world class services 
 for our customers and our environment” 

 
 
 

Our Vision: 
 
 

• We will provide our customers with high quality water, wastewater, 
and stormwater services. 

 
• Through adoption of best practices, we will place the highest value on 

public health, customer service, fiscal responsibility, workplace safety 
and security, asset management, regulatory compliance, and 
stewardship of the environment. 

 
• We will fully engage employees through teamwork, innovation, and 

professional development. 
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Measuring Performance 
through a Corporate Balanced 

Scorecard

Providing world-class services for our 
customers and our environment

www.halifaxwater.ca 2

Background of Corporate Balanced Scorecard

• HRWC embarked on a Continuous Improvement Program in
1999

• In 2000, HRWC looking for methodology to measure
organizational performance that was meaningful

• Introduced to concept of Corporate Balanced Scorecard
[CBS] through association with Bridgeport Hydraulics,
Connecticut

• HRWC Board approved CBS in 2001 and Organizational
Award Program on March 28, 2002

• CBS ensured all employees focused on strategic outcomes

• After the wastewater merger on August 1/07, recognition that
CBS should be expanded to include wastewater/stormwater
performance measures and opportunity to recalibrate water
measures

Appendix A
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The Process

• In late fall 2007, struck a steering committee and 
selected a group of forty employees to review the utility 
mission, vision and develop expanded scorecard

• Good cross section of employees representing all 
departments, all levels, union and management [front 
line to General Manager]

• Three steering committee meetings and two staff 
workshops held with facilitation by an outside 
consultant, Jack Duffy

www.halifaxwater.ca 3

The Process

• Developed a new mission statement which had to 
change as a result of the merger in 2007

• Identified critical success factors [CSFs] in support of 
the new mission

• Developed organizational indicators [OIs] to measure 
performance

• Received approval of the revised CBS from the Halifax 
Water Board and a revised organizational award 
program on March 6, 2008 

www.halifaxwater.ca 4
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The Mission of Halifax Water

“To provide world 
class services for 
our customers and 
our environment”

www.halifaxwater.ca 5

The Vision of Halifax Water

• We will provide our customers with high quality water, 
wastewater, and stormwater services.

• Through adoption of best practices, we will place the 
highest value on public health, customer service, fiscal 
responsibility, workplace safety and security, asset 
management, regulatory compliance, and stewardship 
of the environment.

• We will fully engage employees through teamwork, 
innovation, and professional development.

www.halifaxwater.ca 6
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Critical Success Factors

• High Quality Drinking Water

• Service Excellence

• Responsible Financial Management

• Effective Asset Management

• Workplace Safety and Security

• Regulatory Compliance

• Environmental Stewardship

• Motivated and Satisfied Employees

www.halifaxwater.ca 7

Organizational Indicators 

• Organizational Indicators (OI’s) are the measures of our 
performance within each CSF and provide the definition 
and detail to best understand them.  The OI’s are 
organizational, not individual measures.

• The OI’s provide both a detailed clarification of the CSF 
and allow a target or goal for performance to be 
established and tracked.

www.halifaxwater.ca 8
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Organizational Performance Award Program

• Based on a subset [12] of our strategic OI’s which are 
the most objective.

• Program pays for itself by meeting operating expense 
to revenue ratio target; ratio is reduced from approved 
budget to accommodate the award program potential.

• It is not a given; a threshold of 7.0 in scoring must be 
reached in a given year.

• To be eligible for the award, employees must work a 
minimum of nine months during the fiscal year [April 1st

to March 31st]

www.halifaxwater.ca 9

The CBS Targets for 2014/15 Fiscal Year

• Organizational Indicators with a star     are tied to the 
Award Program

www.halifaxwater.ca 10
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CSF: High Quality Drinking Water

• Organizational Indicators:

• Adherence with 5 objectives from the Water Quality Master 
Plan for all water systems; we must own system for one year 
to include results [target of 90% adherence] 

• Bacteriological tests [Monthly target of 99.3% free of Total 
Coliform] 

• Customer satisfaction about water quality [Target of 85% 
rating water quality as good to excellent] 

www.halifaxwater.ca 11

CSF: Service Excellence

• Organizational Indicators:

• External customer survey about service [Target of 90% 
satisfied or very satisfied with service] 

• Service outages of water [Target of 200 connection hours / 
1000 customers]

• Service outages of wastewater [Target of10 connection hours / 
1000 customers]. (N.B. the clock starts after we know it is our 
system)

• Average call wait time over the year [Target of 70 seconds]

www.halifaxwater.ca 12
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CSF:  Responsible Financial Management

• Organizational Indicators:

• Operating Expense/Revenue ratio; target of 0.733

• Annual Cost per customer connection [$ per connection-
Water]; target of $439

• Annual Cost per customer connection [$ per connection-
Wastewater]; target of $637

• Annual Cost per customer property [$ per property -
Stormwater]; target to be established in 2015/16 after base 
year results

www.halifaxwater.ca 13

CSF:  Effective Asset Management

• Organizational Indicators:

• Water Loss Control; target leakage allowance of 165 litres per 
service connection per day [IWA performance measure] 

• Inflow and Infiltration [I&I] Reduction; Target of  250
inspections of private property in relation to discharge of 
stormwater into the wastewater system [SIR Program] 

• % of water, wastewater and stormwater network available on 
GIS [Target of 78.8%]      Note: Current coverage at 71.8%

www.halifaxwater.ca 14
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CSF:  Workplace Safety & Security

• Organizational Indicators:

• # of incidents with written compliance orders received from NS 
Labour and Advanced Education [Target of zero with 
maximum of 2 per year]     

• lost time accidents [# of accidents resulting in lost time per 100 
employees [Target of 4 with a maximum of 5 per 100 
employees]. Gateway Target of no more than 6 per 100 
employees

• # of traffic accidents per 1,000,000 km [Target of 4 with 
maximum of 5]

• Employees are retrained or recertified before due date [Target 
maximum of 100% with minimum of 90%]

• Supervisors complete weekly or bi-weekly Safety Talks [Target 
maximum of 95% with minimum of 85%]

www.halifaxwater.ca 15

CSF:  Regulatory Compliance

• Organizational Indicators:

• # of public health and environmental regulatory infractions 
resulting in an Environmental Warning Report, Summary 
Offence Ticket, Ministerial Order or prosecution. [Target of 
zero with maximum of 2 per year] 

• % of  WWTFs complying with NSE approval permits for all 
reporting periods. Note: does not include Belmont WWTF 
which is scheduled to be taken out of service in 2015/16. 
[Target of 85% compliance]

• % of water supply plants meeting product regulations of their 
permits; we must own system for one year to include as a 
measure.  [Target of 100% compliance]

www.halifaxwater.ca 16
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Environmental Stewardship

• Organizational Indicators

• Target of  400 ICI properties in HRM inspected by Pollution 
Prevention [P2] section 

• Energy management [kwh]; Target of  3.0% energy reduction 
associated with capital projects. 

• Bio-solid residuals handling; % of sludge meeting  solids 
concentration target [Target of 96 % of samples meet a 
minimum solids concentration of: HHSP 25%, Aerotech 
Dewatering Facility 18%] 

www.halifaxwater.ca 17

CSF:  Motivated and Satisfied Employees

• Organizational Indicators:

• # of arbitrations divided by total # of grievances. [Target of 0 
Arbitrations]

• % of jobs filled from within HW (excluding entry level jobs).  
[Target of 80%]

• Employee satisfaction survey [Target of  A- rating from  
internal survey; benchmark of B established in 2009].

• Average number of days of absenteeism.  [Target of < 7 days]

www.halifaxwater.ca 18
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2014/15 Organizational Award

Based on a subset of 12 OIs which are the most objective:
• Water Quality Master Plan Objectives

• Customer Water Quality Survey Results

• Customer Service Survey Results

• Operating Expense/Revenue Ratio [Gateway Indicator]

• Water Loss Control

• Inflow & Infiltration Reduction

• Percentage of Network on GIS

• Number of Lost Time Accidents per 100 employees [Gateway Indicator]

• Number of Traffic Accidents per 1,000,000 km

• Percentage of WWTFs Compliant with NS Environment Permits

• Energy Management

• Biosolid Residual Handling

www.halifaxwater.ca 19

Employees Organizational Award 

The highest possible score is 12.0 [1.0 for each OI]. If HRWC
performs well, then everyone should be rewarded as follows:

Total OI Score OP Award Amount

>11.0 $1,000

10.0 $900

9.0 $800

8.0 $700

7.0 $600

< 7.0 $0

These values will be pro-rated if a score falls between them.

Example: For the total OP Award score of 8.5, each employee
will get an organizational award of $750.

www.halifaxwater.ca 20
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Summary

• The track record of the CBS at Halifax Water has been very 
positive; it has made us a better utility.

• The CBS process continues to be an inclusive and 
consensus building exercise for employees.

• Staff obtains Board approval of the Organizational Award 
Program on an annual basis

• Organizational Award Program funding is available by 
meeting the Operating Expense to Revenue Ratio Target.

• The Organizational Award Program is not a given; the 
organization must score at least 7.0 to have an award.

• Financial targets are consistent with approved annual 
operating budget.

www.halifaxwater.ca 21
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1.0 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 on upgrades and investigations concerning the JD Kline Water Treatment 
Plant; Halifax Water’s most mature treatment facility. The research plan proposed to achieve 
these goals focused on optimization projects that would result in improvements with a low 
capital or operating cost.   
 
Within the last 3 years, many of the research goals outlined in the WQMP V 2.0 were completed 
and/or the focus of research shifted as a result of changes in source water quality and research 
outcomes (Table A.1, Appendix A). As such, the need to update the previous WQMP and outline 
the next phases in research was identified.  The WQMP V 2.1 aims to provide an overview of 
outcomes to  the strategic research tasks identified in V 2.0. Additionally, V 2.1 outlines several 
additional research tasks taken on by HW which were derived either from operational needs, 
changes in source water quality, regulatory changes and/or research outcomes. 
 
A key resource to HW in completing strategic water quality goals has been its partnership with 
Dr. Graham Gagnon at Dalhousie University. Dr. Gagnon’s team has provided valuable research 
that has guided HW in making important process changes in its treatment plants.  
 

2.0 Research Partnership with Dalhousie 
 
Halifax Water first entered into a research partnership with Dr. Graham Gagnon in 2007, the 
goal of which was to evaluate treatment strategies for upgrading the J.D. Kline Water Treatment 
Plant (JDKWTP) identified in the WQMP V 1.0.   
 
A summary of key milestones in the partnership are outlined in Table 1. 
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Table 1 – Key Milestones in the Dalhousie Research Partnership 
 

Date Milestones 

2007 
HW enters into a 3-year research agreement with Dr. Graham Gagnon 
(Dalhousie) valued at $400,000. 

2007 
Dr. Graham Gagnon is awarded a prestigious 5-year NSERC Industrial 
Research Chair in water quality and treatment, matching Halifax Water’s 
funding contribution.   

2007 
HW constructs a pilot water treatment plant, valued at $600,000, at this 
facility to be used as an investigative tool in the implementation of this 
research program 

2009 
HW extends its research agreement for 2 years to take advantage of the 
additional NSERC funding and to fully complete the initial phase of the 
research program. 

2009 

As an extension of the research partnership, HW agrees to make annual 
contributions of &70,000 over seven years to fund D. Graham Gagnon’s 
new state of the art Clean Water Laboratory at Dalhousie University. In 
return, HW will receive access to the laboratory, facilities and staff. This 
contribution was also matched by NSERC. 

2012 Dr. Gagnon is awarded a 5-year renewal of his NSERC Research Chair.  

2012 
HW renews its research contract for $700,000 over 5 years to complete 
objectives identified in the WQMP V 2.0.   

2012 

LuminUltra, CBRM Water and CBCL become partners in the Research 
Chair, and their joint funding contributions are further matched by 
NSERC. The total value of the Research Chair from all funding sources is 
~ $560,000 per year. 

2012 
The pilot plant filter columns and under drains are upgraded to allow for 
research into biological filtration for improved natural organic matter 
removal. 

2012 The pilot plant is commissioned for research. 
 

3.0 Research	Accomplishments		
 
Many of the research tasks outlined in the WQMP V 2.0 were achieved. Tables B.1 and B.2 in 
Appendix B provide an overview of the research tasks, outcomes and next steps forward. Table 
B.1 provides an overview of research tasks that are driven by regulatory requirements set by 
Nova Scotia Environment and outlined in the Nova Scotia Treatment Standard for Municipal 
Drinking Water Systems. Table B.2 provides an overview of research tasks that are driven by 
process requirements, taste and odor complaints and opportunities for optimization. A summary 
of key research findings are presented below. 
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4.0 Regulatory	Driven	Research	
 
4.1 JD Kline Water Treatment Plant  
 
The focus of research being conducted under the Research Chair has largely been on upgrades 
and investigations concerning the JD Kline Water Treatment Plant.  Research tasks focused on 
addressing research needs at this facility to ensure that the plant will be able to maintain 
treatment performance in an increasingly volatile regulatory regime, despite the advancing age of 
this facility.  

 4.1.1 Disinfection By-Products (DBPs)	
 

A multi-faceted study was conducted by Dalhousie to improve removal of natural organic 
matter (NOM) in the plant to reduce disinfection DBP precursors. This study looked at 
the mixing efficiency of chemicals in the flocculators, optimization of coagulant type and 
dosing and the characterization of natural organic matter to better understand barriers to 
enhanced NOM removal: 

 
 Computational fluid dynamics (CFD) modeling determined that the flocculation tanks at 

the JD Kline plant are not optimized for contaminant removal and that increased 
efficiencies can be sought; a direct result of a dated design and the plant not achieving 
design flow rates in the hydraulic flocculators.   

 
 An investigation of alternate coagulants was completed to optimize the removal of 

particles, natural organic matter and subsequent disinfection by-product formation 
reductions at the JD Kline treatment plant.  Research completed to date has found that 
alternate coagulants are not a viable option for achieving increased NOM removal 
without comprising filtration performance at this direct filtration facility.  In addition, the 
alternate coagulants evaluated did not provide any significant potential for improved 
particle removal at this facility.   

 
 Natural organic matter characterization was completed on both the raw and treated water 

at the JD Kline facility.  This work provided a clear picture of the seasonal impacts of 
organic matter content in the watershed and the overall performance of the treatment 
process in terms of removing specific organic fractions.  It further indicated that, even 
under optimized conditions, coagulation alone would not sufficiently reduce DBPs to 
meet internal strategic goals of 80 µg/L for trihalomethanes (THMs) and 60 µg/L for 
haloacetic acids (HAAs). 

 
 The outcomes of these studies indicated that, in order to achieve enhanced NOM 

removal, additional treatment would be required. Biological filtration was examined by 
Dalhousie due to its low cost and feasibility for implementation at the JD Kline plant. 
Dalhousie undertook bench scale biological filtration experiments which were later 
adopted at the pilot plant. In order to accommodate this research, the pilot plant filter 
columns and under drains were retrofitted to accommodate biological filtration. Sand and 
anthracite filter media was enhanced with a granular activated carbon (GAC) cap. 
Engineered biological filtration, consisting of nutrient enhancement to promote biological 
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growth on filter media, was first evaluated for impact on DBP formation and filter run 
times. No significant reduction in NOM was observed.  

 
 The removal of chlorination pre-filter was subsequently evaluated in the pilot plant. 

While it was always understood that chlorination of the raw water, even to a minimal 
residual of 0.5 mg/L was contributing to DBP formation in the treated water, the amount 
of DBPs formed was unknown. Chlorination pre-filter was removed in the pilot plant to 
evaluate passive biological filtration and its impact on NOM removal and DBP 
formation. A 20% reduction in THMs was observed in the treated water. Additionally, it 
was found that filter run times and finished water turbidity were not impacted by this 
process change.  

 
 As a direct result of this research, J.D. Kline ceased chlorination of raw water in the 

spring of 2013.  An average THM reduction of 30% was observed in the central and west 
distribution systems. No significant change in HAAs was observed.  

 
 The next steps in research to further reduce DBPs will focus on research in the 

distribution systems.   
 

4.1.2 Aluminum Residuals 
	
	 Halifax	Water	retained	Stantec	Consulting	to	complete	a	study	to	evaluate	treatment	

options	for	aluminum	residuals	in	process	water	waste	streams	leaving	the	plant.	
The	study	proposed	treatment	wetlands,	the	size	of	which	was	cost	prohibitive.	
Halifax	Water	is	currently	working	with	Stantec	and	the	regulator	for	approval	to	
conduct	a	study	to	determine	site	specific	regulatory	aluminum	residuals.	If	
successful,	Halifax	Water	may	pursue	this	approach	for	elevated,	non‐compliant,	
aluminum	in	waste	streams	at	Lake	Major	and	Collins	Park.		

	
 4.1.3 Filter Resting Risk Assessment 
 
 Dalhousie University supported a regulatory research task driven by the absence of filter-

to-waste at the Pockwock treatment plant, which is considered non-compliant under the 
Province of Nova Scotia’s Drinking Water Strategy.  As part of Halifax Water’s plan to 
achieve compliance, Nova Scotia Environment (NSE) required Halifax Water to evaluate 
alternative means of managing filter ripening and to conduct microbial risk analysis.  
Based on both pilot and full scale studies, it was concluded that filter resting is indeed 
reducing risks associated with particle breakthrough during filter ripening sequences and 
should be continued as an operational alternative for the Pockwock treatment facility.  
Microbial sampling of Cryptosporidium, Giardia and E.coli during filter ripening events 
provided further evidence there is no microbial risks associated with the absence of filter-
to-waste capabilities at this facility. 
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4.2 Bennery Lake Water Treatment Plant  
 
 4.2.1 Manganese  
 
 Water quality issues at the plant relate to elevated manganese concentrations above 

regulatory aesthetic objectives. Manganese concentrations increase above guideline 
levels in late summer / early fall and impact other areas of plant performance such as 
finished water turbidity and disinfection by-product precursor removal. Two approaches 
to reducing manganese were investigated: 

 
 i.  Water quality staff completed comprehensive water quality depth profiling at the 

raw water intake to determine if the depth of the intake could be relocated seasonally, to 
minimize concentrations in the raw water.  Results of the study found that relocation 
might alleviate one problem but could potentially cause others.  

 
 ii.  Bench scale biological filtration was investigated as a means of iron and 

manganese removal. Results of this study indicated that removal of manganese below 
aesthetic objectives was achievable.  

 
 iii. In addition to elevated manganese, several process challenges were identified by 

staff. As a result, Halifax Water issued a Request for Proposals for consulting services to 
complete and optimization study of the plant which included a review of treatment 
strategies to address manganese. The study suggested that the annual increase in raw 
water manganese during the summer is likely caused by bacteria oxidizing manganese 
from the sediment of the lake due to a deficiency in dissolved oxygen in the water. In 
order to address the problem at the source, the study recommended oxygenation of the 
lake.  

 
 Halifax Water is currently compiling the necessary data (watershed sampling, bathymetry 

study etc…) for preliminary design of an in-lake oxygenation system. Next steps in this 
study will be to complete a preliminary design of the system and submit to NSE for 
approval. 
  

4.3 Distribution System 
	
 4.3.1 Lead 
 
 Halifax Water has addressed lead in the distribution system under three umbrella 

programs: the annual residential lead sampling program, the lead service line replacement 
program and the corrosion control program. 

 
 i. In 2009, Health Canada released its Guidance on Controlling Corrosion in 

Drinking Water Distribution Systems. The document sought to provide framework for 
corrosion monitoring programs and response protocols. With respect to lead, the 
document outlined a comprehensive sampling protocol for the determination of lead in 
drinking water. In 2011, Halifax Water adopted the Annual Residential Lead and Copper 
sampling protocol to assess the effectiveness of its corrosion control program on 
minimizing lead corrosion.  While the number of sample locations has been below the 
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targeted number set out in the guidelines, lead levels have been below 10 µg/L in all 
distribution systems with the exception of the Central and West distribution systems 
supplied by the JD Kline plant. The 90th percentile lead concentrations from this system, 
calculated per the guidelines, has been 13.8 – 22.3 µg/L. This is likely owing to the 
increased number of lead service lines found in the West Distribution system.  

 
 ii. Halifax Water has been proactively replacing lead service lines in the distribution 

system in conjunction with HALIFAX street renewal projects, water main replacements 
and repairs and following the replacement or the service line on the private side. In 2011, 
Halifax Water and Dalhousie developed a comprehensive, voluntary, sampling program 
for residents undergoing a full or partial replacement of their service laterals. The 
program consists of lead sampling before and following a lateral replacements at 72 
hours, 1 month, 3 months, 6 months and 1 year. Results from this study showed partial 
lateral replacements can result in increased lead in drinking water for periods up to and 
greater than 1 year. Results of this study were published in Journal AWWA in 2013 and 
won Best Paper in its division. As a direct result of this research, Halifax Water 
abandoned its proactive approach to service line replacements in 2014. Halifax Water 
now only replaces lead services following replacement of the private side or during an 
emergency repair or watermain renewal, in which replacement of the public portion of 
the lateral is necessary.  In these circumstances, Halifax Water has begun piloting the use 
of a plastic coupling to minimize galvanic corrosion at the lead/copper joints.  

 
 iii. Halifax Water maintains an effective corrosion control program, whereby a zinc 

ortho-polyphosphate is added to treated water at the Bennery, Lake Major and JD Kline 
plants to minimize corrosion in the distribution system. Results from the Annual 
Residential Sampling Program has shown that lead concentrations are generally below 
the Health Canada MAC despite there being lead in premise plumbing and/or service 
laterals. Currently, Dalhousie is conducting bench scale and pilot scale experiments 
investigating other corrosion inhibitors that might be more cost effective and/or effective 
at reducing corrosion of metals. Results from this study may be piloted at Bennery Lake 
in 2015 before consideration or switching corrosion control products at Lake Major and 
JD Kline. 
	

 4.3.2 DBPs 
	
 In addition to research efforts to improve NOM removal in the treatment plants to 

minimized DBP precursors, several research tasks were completed to assess DBP 
formation in the distribution system: 

 
 i. Numerous municipalities have made the switch from chlorine to chloramines to 

achieve CT disinfection to reduce THM and HAA formation. Under the research 
partnership, Dalhousie completed a pilot scale study to assess the impacts of switching 
disinfectants on DBP formation. Outcomes of the study found that, while a reduction in 
DBPs could be achieved, chloramines significantly increased lead corrosion. This 
approach was abandoned to be protective of the estimated 4,000 homes with lead service 
lines on the peninsular Halifax. 
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 ii. Halifax Water has several re-chlorination stations located throughout its East, 
West and Central distribution systems. Many of these are located at inflows to storage 
reservoirs. Six reservoirs were identified to assess the impact of water age and re-
chlorination on DBP formation.  Outcomes of this study helped determine the magnitude 
of impact re-chlorination at influent flow to reservoirs on DBP formation.  Additionally, 
a prioritization of reservoirs requiring additional studies and/or upgrades has been 
developed from this preliminary study. 

 
 iii.  North Preston community experiences seasonal increases in THMs above the 

MAC. In an effort to reduce THMs, several operational changes were evaluated such as 
optimizing the chlorine dose at the re-chlorination station and improving water turnover 
in the Mount Edwards and North Preston Reservoirs. While some reductions in THMs 
and HAAs were observed following these operational changes, the reductions were not 
significant. The next phase in this study was to add a second re-chlorination point at the 
reservoir effluent to ensure a chlorine residual of 0.2 mg/L is maintained in the 
distribution system. In doing so, it is anticipated that the first re-chlorination station 
chlorine dosing can be decreased or eliminated, thereby minimizing DBP formation in 
the reservoir. The next steps in this research task will be to optimize the two re-
chlorination points and evaluate the impact on THM and HAA formation in North 
Preston. 

 
 iv. One of the tasks in the 2012 System Assessment Reports for NSE was to evaluate 

compliance sampling locations for THMs and HAAs. Additional sites were added to 
quarterly compliance sampling. 
 
4.3.3 Chlorine Residuals 

 
 Chlorine residuals in the distribution system continue to be problematic in the summer 

months. Halifax Water staff have been working to achieve regulatory compliance by 
meeting the minimum 0.2 mg/L chlorine residual. In instances where low chlorine 
residuals are detected, Water Quality staff have developed a response protocol consisting 
of verification, increased chlorination at the plant or re-chlorination station and/or manual 
flushing. In addition to this response procedure, Halifax Water has completed some 
distribution system optimization strategies. 

 
 i. Where appropriate, Halifax Water has implemented automated hydrant flushing 

units to cycle water in dead-end locations where chlorine residuals are problematic year 
round. Two permanent units have been installed so far; one in Cole Harbour and one in 
Sackville. Chlorine residuals in these locations have been successfully addressed, which 
minor optimization of flushing cycles required seasonally. A temporary unit was recently 
installed in Purcells Cove with much success.  

 
 ii. Water Quality staff have completed a review of Compliance sampling protocol 

which currently consists of a 5 minute flushing prior to sample collection. Field flush 
times and hydraulic calculations based on GIS data have shown that 5 minutes of flushing 
is insufficient at most sampling locations and does not provide a representative sample. 
This study has identified several sample sites which should be relocated within the same 
area due to flush times exceeding 25 minutes. Additionally, the study has shown that no 
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single flush time is appropriate for all sites, but rather flushing should continue until two 
consecutive samples are within an acceptable range. 

	
4.4 CT Disinfection 
	
CT disinfection was adopted by NSE as a means to ensure that plants consistently achieve the 
required virus and pathogen removal. Real time CT monitoring was implemented at the 
Pockwock and Lake Major treatment plants in 2006.  Online CT monitoring has allowed for the 
facilities to respond quickly to operational changes or anomalies that require CT to be 
subsequently adjusted to meet regulatory requirements.  It has also identified some seasonal time 
frames in which the facilities need to carefully monitor CT trends to ensure regulatory 
requirements are consistently met. In response to numerous incidents involving water-borne 
contaminants, regulatory requirements for evaluating, monitoring and reporting disinfection 
performance are becoming more stringent in the water industry.  In response to NSE recently 
requiring real-time CT monitoring in new operating permits, Halifax Water has been working to 
implement online CT monitoring at all of its facilities.   
 
Currently, all of Halifax Water’s plants have online CT monitoring capabilities with the 
exception of Bomont. In addition to real-time monitoring, an alert call-out system has been 
established with alarm set-points above compliance requirements. This ensures that operators 
receive alarms in advance of non-compliance events to allow operators sufficient reaction time to 
investigate and address any operational issues affecting CT.  
 
With the implementation of real-time CT monitoring in all of the small systems, Halifax Water 
also conducted internal training sessions with plant operators. These sessions instructed operators 
on the theory behind the CT calculation, parameters affecting CT and how to manually calculate 
CT in the event of instrument failure.  
 
The next steps in this task are to implement real-time CT monitoring at the Bomont Water 
Treatment Plant.  
 
4.5 Silversands Process Optimization  
 
Several process challenges have been identified by small systems staff which have led to non-
compliance events for CT disinfection and elevated manganese concentrations. It was found that 
manganese was not being removed sufficiently before the filters and was precipitating in the 
filter effluent, resulting in turbidity spikes and manganese concentrations above the MAC. As 
well, chlorine disinfection and oxidation of manganese was occurring in the same treatment step 
pre-filter. As a result, increases in manganese concentrations in the raw water exerted an 
increased in chlorine demand, thereby reducing chlorine residual for CT.  
 
The media was replaced in the filters with new greensand plus media. Pre-oxidation using 
potassium permanganate was abandoned due to the process instability of the oxidant. Pre-
oxidation of manganese was enhanced by increasing the injection point and creating sufficient 
reaction time before filtration.  A second chlorination point was added post filter to ensure CT 
disinfection.  Addition of phosphate, used to sequester manganese in the distribution system, was 
abandoned in the process as plant staff were able to reduce treated water manganese by 90% and 
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reduce turbidity below 0.04 NTUs. Since the process enhancements, the plant has been 
compliant. 
	
4.6 Bomont Commissioning 
 
The Bomont plant was constructed in 2011 and services 15 homes on Bomont Drive. Financial 
constraints resulted in a plant design using household ultra filtration and UV units and unfamiliar 
technologies such as ion-exchange resins. As well, the plant’s design did not consider water 
quality from heavy rain events when establishing preliminary design water quality parameters. 
Following construction, small system operators have been challenged with getting the plant on-
line to complete performance testing and commissioning.  
 
One of the main challenges with operating the plant has been in operating the ion-exchange resin 
filter beds which remove color and odor from the water. Over the past few years staff have tried 
using granular activated carbon as a polisher, various ion-exchange resins including mixed bed 
resin combinations.  None of these media were able to sustain color and odor removal over a 
week in service. 
 
In Summer 2014, new ion exchange resins were used to create mono-media filters. Mechanical 
mixers were installed on the brine mix tanks, to ensure complete mixing of the salt pellets. As 
well, the regeneration solution was adjusted to a pH of ~ 9.0 to aid in foulant removal.  
 
The plant completed performance testing and was put into service on July 25, 2014. A 
commissioning letter was sent to the regulator by CBCL on September 25, 2014 followed by an 
application for an Approval to Operate on October 3, 2014.  
	
4.7 2013 NSE System Assessment & Corrective Action Plan Implementation 
 
In 2013, Halifax Water completed System Assessment Reports for each of its water supply 
systems as part of the Nova Scotia Drinking Water Strategy. The purpose of the assessments was 
to complete an evaluation of treatment processes, facilities and equipment and to review 
operations, monitoring and management of the system as per guidelines set by Nova Scotia 
Environment in the Terms of Reference. This exercised provided Halifax Water the opportunity 
to critically assess each water systems’ ability to consistency and reliably deliver safe drinking 
water and to identify barriers to achieving compliance.  
 
Following submission of the system assessment report, Halifax Water developed a Corrective 
Action Plan with timelines for implementation for any deficiencies identified through the system 
assessment. Halifax Water is currently one year into completing Corrective Action Plan items 
and anticipates most being addressed by October 2015.  
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5.0 Internal Optimization Driven Research 
  
5.1 Pilot Plant Studies 
 
Since many of the research tasks focused on process improvements at the JD Kline facility, in 
the summer of 2007, Halifax Water constructed a pilot water treatment plant, valued at $600,000, 
at this facility to be used as an investigative tool in the implementation of this research program.  
In the fall of 2007, the research team commissioned the pilot plant and has been conducting 
research at the facility since that time. Several research projects have been completed over the 
years: 
 
i. The pilot plant was first used to investigate the use of alternate coagulants for optimized 
particle and NOM removal. Research completed to date has found that alternate coagulants are 
not a viable option for achieving increased NOM removal without comprising filtration 
performance at this direct filtration facility.  In addition, the alternate coagulants evaluated did 
not provide any significant potential for improved particle removal at this facility.   
 
This research identified that the pilot plant treatment process produces water quality with lower 
DBP formation potential than the full scale plant, highlighting the superior performance of 
mechanical mixing, as opposed to hydraulic flocculation.  Due to the mixing benefits associated 
with mechanical flocculation in the pilot plant, aluminum sulfate coagulation in the pilot plant 
was achieving lower disinfection by-product formation potentials than the full scale plant.  This 
enhanced performance suggests that aluminum sulfate coagulation can be optimized for 
improved performance once the mixing inefficiencies are addressed in the full-scale plant.   
 
ii. The overall research objective of this program was to evaluate the effectiveness of 
biological filtration for removing organic matter while reducing disinfection by-products (DBPs) 
and to identify appropriate operational conditions and tools that can be used to ensure 
effectiveness in application. This aspect of the research chair program has involved many of the 
partners and several graduate student researchers. This work started by retrofitting the pilot plant 
in Halifax to enable biological filtration. Dalhousie led this the work at the Halifax pilot plant 
and demonstrated that trihalomethanes (THMs) can be reduced by 20% by simply removing a 
pre-filtration chlorination step, and allowing biofilm to develop on the filter media. As a direct 
result of this finding, Halifax Water removed their pre-chlorination step (which provided only 
0.05 mg/L of residual on the filters) in spring 2013. This process change resulted in 
approximately 40% reduction in instantaneous THM concentration. 
 
The next steps in pilot plant research will involve the compilation of process data to support the 
Water Research Foundation Project #4555 entitled “Optimizing Biological Filtration for Various 
Source Water Quality Conditions” which was awarded in Summer 2014. As well,  
	
5.2 Lake Major Optimization Research 
 
Over the years plant staff have identified numerous operational challenges affecting chemical 
feed systems, filtration systems, clarifiers, residuals handling and equipment etc… These 
challenges have led to the operational instability of the plant, increased operating costs and 
inability to achieve regulatory compliance of distribution system DBPs and waste stream water 
quality.  
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In order to meet regulatory compliance and improve operational stability of the plant, Halifax 
Water engaged consulting services from CBCL/HDR to complete an optimization study of the 
plant by June 2015. Outcomes of this study will be incorporated into a capital improvement plan.  
	
5.3 Bennery Lake Optimization Research 
 
The performance of Bennery Lake WSP is limited by raw water quality and the existing plant 
design, in spite of extensive efforts by operators to overcome the plant’s deficiencies. Numerous 
process challenges were highlighted by staff over the years including floc carryover during 
settling, unbalanced hydraulics, short filter run times, manganese and HAAs above regulatory 
levels and turbidity spikes in the filtered water during start up and shut down.  In order to meet 
Halifax Water’s water quality goals and Atlantic Canada Design Standards for Water Treatment 
Plants, it was determined that capital improvements would be necessary. 
 
Water quality issues at the plant relate to elevated manganese and disinfection by-product 
concentrations. Manganese concentrations increase above guideline levels in late summer / early 
fall and impact other areas of plant performance such as finished water turbidity and disinfection 
by-product precursor removal. A number of hydraulic limitations are also impacting the plant 
performance which include improper mixing in the rapid mix tanks, inadequate flocculation, 
uneven flow distribution and lack of sedimentation. 
 
In an effort to improve the operation of the facility, Stantec Consulting/HDR was hired in 2012 
to complete a process optimization study and provide Halifax Water with recommendations to 
improve the operation of the facility. From these recommendations, Halifax Water developed a 
5-year capital improvement plan.  
 
5.4	 JD	Kline	Research	
 
 5,4,1 Taste & Odor (Geosmin) Research 
 
 In October 2012, Halifax Water experienced its first onset of Geosmin in Pockwock 

Lake. While treated water concentrations never exceeded 20 ng/L, customer satisfaction 
has decreased substantially. Halifax Water has taken a number of steps to better 
understand the occurrence and treatment of Geosmin: 

 
 i. A Geosmin Monitoring Program was initiated in the Fall of 2012 and has 

continued with sampling of the tributaries, lake and treated water.  Sampling of our other 
watersheds has also been undertaken annually to collect baseline data. Mycrocystin, a 
regulated toxin produced by some species of cyanobacteria is regularly tested in the 
treated water at Pockwock Lake. To date, microcystin has not been detected Pockwock 
Lake.  

 
 ii. In the fall of 2013, Halifax Water retained TreeFrog Environmental to complete 

advanced speciation of algae to better understand the source and occurrence of geosmin 
in the watershed. The study identified the planktonic cyanobacteria Anabaena 
lemmermannii to be the most prevalent with a few other species (Planktolyngbya and 
Leptolyngbya) present to a lesser extent. Anabaena are nitrogen-fixing bacteria and 
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require a nitrogen rich source water to proliferate. Coincidentally, the nitrogen 
concentrations in Pockwock Lake have been increasing slightly.  

 
 iii. Dalhousie has undertaken studies looking at Geosmin removal through advanced 

oxidation processes using hydrogen peroxide and ultraviolet light. Preliminary results 
indicate that Geosmin removal can be achieved at high doses. The next steps in this 
project will look at refining the required dosage of UV and hydrogen peroxide to estimate 
operating costs for full scale treatment. 

 
 iv. In the spring of 2014, Halifax Water retained AECOM to complete a Geosmin 

treatment study to evaluate the feasibility and cost of implementing various treatment 
strategies. Halifax Water is currently reviewing treatment options to determine which, if 
any, will be pursued for pilot studies.  

 
 5.4.2 Microbial Risk Assessment 
 
 A quantitative microbial risk assessment (QMRA) was completed by Dalhousie to assess 

the risks associated with cryptosporidium, giardia and E.coli in the treated water under 
various operational scenarios including worst-case scenarios with one of more treatment 
barriers at risk. Outcomes of this study indicated that there was very low risk of 
contamination of the drinking water. 

 
 5.4.3 Filter Underdrain Assessment 
 
 AECOM recently completed a study of the filter underdrains and filter media at the JD 

Kline plant following a filter underdrain failure in Spring 2014. The report suggested a 
phased replacement of all underdrains with provisions for air scour which has the ability 
to enhance cleaning during backwash and may be critical if the plant were to implement 
enhance biological filtration. Several media types were evaluated, however it was 
recommended that replacement of the current media with new sand/anthracite would be 
sufficient.  

 
 The next step in this project is to develop a capital improvement plan for phased filter 

replacement. 
 
 5.4.4 USEPA Source Water Monitoring 
 
 Halifax Water has adopted the USEPA Surface Water Assessment program to assess the 

microbiological risk of its water systems.  This program consists of 24 consecutive 
monthly raw water samples for Giardia and Cryptosporidium.  The assessment has been 
completed at the JD Kline, Lake Major, Bennery Lake, Collins Park, Middle 
Musquodoboit surface water systems. Neither cryptosporidium nor giardia was detected 
in raw water at the JD Kline, Lake Major or Bennery Lake Water Treatment Plants. 
Cryptosporidium was detected once in a two year period at Collins Park, while giardia 
has been detected occasionally at both Collins Park and Middle Musquodoboit Water 
Treatment Plants. Sampling is currently underway at Bomont and Chain Lake with Lake 
Lamont remaining. The anticipated completion date for this program is 2017. 
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 5.4.5 Operator Training 
 
 A formal internal training program was developed in 2012 to support the implementation 

of locational water quality goals and monitoring programs and to encourage the 
continued optimization of treatment processes on a daily basis.  This training program 
involves classroom and hands on demonstrations to provide operators with the necessary 
tools to be successful in the proposed monitoring and optimization tasks.  Previous topics 
covered include CT disinfection, lead, filter surveillance and optimizing coagulation. HW 
is working to have these training sessions accepted as formal Continued Education 
Training (CEU) sessions by NSE. 

 
5.5 Filter Optimization and Monitoring 
	
In 2013, Halifax Water Operations and Water Quality staff underwent in-house formal training 
on filter surveillance techniques. From this, a filter surveillance monitoring program was adopted 
and implemented at JD Kline, Bennery Lake and Lake Major in 2014. The goal of this program 
is to complete continuous monitoring of filter beds in each of the three plants to assess the media 
and performance of the filters.  
 
A second component of this program is to develop optimized filter backwash SOPs. Currently, 
each plant has developed SOPs for filter backwashing, however recent optimization studies 
completed at Bennery Lake and JD Kline have identified mechanical/hydraulic limitations to 
optimizing backwash of the filter media.  Once the necessary capital improvements are 
completed, this task will be completed. 
	
5.6 Membrane Process Optimization 
	
Following the construction and commissioning of the ultra and nano-filtration plants at Collins 
Park and Middle Musquodoboit, small systems’ staff noted seasonal fouling of membranes from 
iron, manganese and organics. Dalhousie completed bench scale and pilot plant studies to 
investigate pre-treatment strategies to reduce membrane fouling. Outcomes of the study showed 
that energy consumption could be reduced if a small dose of coagulant was injected prior to UF 
treatment. Small systems operators were able to successfully manage membrane fouling by 
varying their membrane cleaning solvents seasonally. As a result of their success, further  
research into pre-treatment strategies was abandoned.  
	
5.7 IWTA & Partnership for Safe Water Initiatives 
 
Halifax Water completed the IWTA program with the objective of evaluating filtration 
performance at the JD Kline and Lake Major treatment plants, and also support optimization and 
continuous improvement at these treatment facilities. As participants in this program, Halifax 
Water was required to demonstrate that high levels of filter performance are being achieved and 
the capability to maintain these levels long term.  The filter performance program included 
continuous online monitoring and the analysis of filtration data to demonstrate that individual 
filters produced filtered water turbidity was less than 0.10-NTU 95% of the time, consistent filter 
performance was being achieved, maximum filtered water turbidity was less than 0.3-NTU and 
to confirm that CT objectives for the removal of giardia and viruses are being achieved.  Both the 
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JD Kline and Lake Major facilities successfully met all of these stringent performance goals and 
were subsequently awarded the 3-Star Excellence in Water Treatment Award in June of 2009. 
 
In 2013, Halifax Water subscribed to the Partnership for Safe Water. This program is a voluntary 
initiative for enhancing water treatment to provide higher quality drinking water. The program is 
divided into two separate programs; one for water treatment and one for distribution. Each 
program is a four-phased, self-assessment and peer-review process to help water utilities to 
critically examine their water operations, maintenance, and management practices to determine 
where operational improvements can be made without capital upgrades. The program 
incorporates many elements of the IWTA program and the Comprehensive Performance 
Evaluation.   
 
Halifax Water has currently registered JD Kline, Lake Major, Bennery Lake, Collins Park and 
Middle Musquodoboit plants into the program. Phase I has been completed for all plants, and 
Phase II has been initiated at Lake Major and Bennery Lake. This program is a continuous self-
improvement program with no defined timelines for project completion.  
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APPENDICIES 



Goal Status Comments

Source Water Quality

Source Water Monitoring for Crypto and Giardia  Anticipated completion date 2018. Completed 5/8 systems.

Source Water Protection Research 
Water Quality & Treatment

Organic Matter Monitoring  Program was established in 2012 and initiated at Bennery, Lake Major and JD Kline. Due to staffing limitations, data 

collection from Bennery has been dependent on student research projects at the plant. 

Water Quality / Treatment Performance Monitoring Programs 
Locational Operational and Water Quality Goals 
Operator Training Program  A program was established in 2012. 

Particle & Precursor Removal

Filter Monitoring and Optimization Program  A formal filter surveillance program was established in 2013. Optimization of filter backwash is on hold until optimization 

studies are completed and capital upgrades to the filters have been implemented.

Filter Backwash Optimization and SOPs 
Filter operation SOPs have been established for Bennery, Lake Major, J.D. Kline, Middle Musquodoboit and Collins Park. 

Optimization of filter backwash is on hold until optimization studies are completed and capital upgrades to the filters have 

been implemented.

J.D Kline WTP

Flocculation Mechanical Mixing Studies 
Chemistry Assessment and Finalization 
Filter Operational Strategy and Flow Control (Pilot) 
Filter Operational Strategy and Flow Control (Pilot) ‐ Consultant Facilitated  Filter underdrain study completed by AECOM found that conversion of the full scale plant to ETSW is not feasible. As such, 

this task was removed from the research goals.

Pre‐chlorination Evaluation 
Bio‐filtration Study 
Advanced Pilot Studies ‐ as required  WaterRF biological filtration pilot work to commence in 2014

Lake Major WTP 

Coagulation and Upflow Clarification Assessment  This will be evaluated by HDR/CBCL as part of an optimization study to be completed in Spring 2015.

Residuals Handling Optimization  This will be evaluated by HDR/CBCL as part of an optimization study to be completed in Spring 2015.

Bennery Lake WTP

Coagulation Optimization Study 
Manganese Removal Study  The optimization study completed by Stantec/HDR has recommended in‐lake aeration. Halifax Water is currently working 

with Mobley Engineering for a system pre‐design. 

Distribution System

Distribution System Water Quality and Integrity Monitoring 
Disinfection Efficiency and THM/HAA Removal Study 
Adopt and Implement New Lead Policy 
Lead Service Line Replacement and Monitoring Program 
Implement New Residential Lead Monitoring Program 

HRWC Water Quality Master Plan Implementation Progress Chart
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= In Progress / On Track = Completed= In Progress/W Caution= Not Started   



Regulatory Driven Research

Regulatory Driver Research Goals Outcomes Next Steps in Research Outcomes Next Steps in Research Outcomes Next Steps in Research

NOM Characterization Study Section 

Alternative Coagulant Evaluation Viable alternative impacted filter run times

Evaluate engineered and passive biological filtration for improving 
NOM removal.

Evaluate impact of changing the hydraulic flocculators to 
mechanical flocculators to achieve better mixing and NOM 
removal. 

Evaluate detention time and treatment.
Retention time is insufficient to promote settling of aluminum in the 
lagoons and absorption in the treatment wetlands.

Waste Residuals Management Study / Lagoon Study
The required treatment wetland to meet aluminum guidelines is cost-
prohibitive. 

Consultations with NSE to discuss site specific aluminum 
guidelines.

Filter Resting Risk Assessment in Absence of 
Filter-to-Waste

The absence of filter-to-waste is considered non-compliant under 
the Nova Scotia's Drinking Water Strategy. In order to achieve 
compliance, NSE requested that Halifax Water evaluate 
alternative means of managing filter ripening and to conduct a 
microbial risk analysis.

Pilot and full scale studies were completed by Dalhousie to show that filter 
resting was appropriate to mitigate microbial risk at this facility.

Evaluate pre-treatment options for manganese removal.
Bench-Scale pre-treatment using biological filtration reduced manganese 
concentrations however implementation at full scale could be challenging.

Optimization study recommended in-lake aeration.

Evaluate in-lake strategies to reduce manganese at the plant
Watershed sampling indicated that relocation of the intake might alleviate 
one water quality problem but cause several others. 

Optimization study recommended in-lake aeration.

Evaluate the impact of coagulant change on lead leaching in 
drinking water.

Coagulant changeovers can have impacts on iron, aluminum, chloride and 
sulfate.

Evaluate the impacts of partial lead service line replacements.
Lead leaching is significantly increased following replacement of a lead 
service line. 

Evaluate the use of plastic couplings between service line 
connections on lead leaching. 

Lead and copper sampling at several heritage buildings with lead service 
laterals showed that Halifax Water's corrosion control program was 
effective and reducing lead corrosion.

Results show that Halifax Water is below or near the Lead Action Level 
for lead in drinking water in all systems.

Increase number of volunteers in the study to those recommended 
in the Health Canada Guidelines.

Evaluate disinfection by-product formation in reservoirs.
THM and HAAs were quantified from select reservoirs across the East, 
Central and West Regions. 

Complete distribution system water quality model study to identify 
vulnerable points in the distribution system for improved 
management. 

Determine if the number of THM and HAA sampling sites are 
adequate.

Several THM and HAA sites were added in the East and West systems 
during the 2012 System Assessment Reports.

Water modeling

North Preston Reservoir DBP Mitigation
Greater process control on the rechlorination station upstream of the 
reservoir along with maximizing water turnover in the reservoir was 
insufficient in reducing DBPs below the MAC.

A second rechlorination point was added to the effluent of the 
reservoir with the expectation that the chlorine residual at the 
upstream booster station could be decreased or eliminated from the 
system. 

Evaluate the impacts of switching to chloramines.
Pilot scale pipe-loop setup showed that switching to chloramines had 
significant impacts on lead leaching from lead service lines. Halifax Water 
abandoned chloramines as an alternative disinfectant.

Implement duplicate sampling practices to confirm that the sample 
is representative.

Evaluate alternative sampling locations and request a sampling 
location change.

Chlorine residual profiling in reservoirs.
All reservoirs in the distribution system were equipped with remote 
chlorine residual analyzers with continuous online monitoring data 
storage. 

CT Disinfection CT Disinfection
Install Real Time CT Monitoring at plants and develop 
disinfection SOPs.

Online CT monitoring has been installed at all plants with alert set points 
at CT ratios of 1.5 before non-compliance.

Install real-time CT at Bomont and Otter Lake

All Systems
NSE System Assessment and Corrective Action 
Plan & Implementation 

Identify areas for improvements in water quality monitoring, 
training, waste residuals management etc…

A Corrective Actions Plan with timelines associated with any deficiencies 
identified was implemented October 1, 2013. 

CFD modeling determined that hydraulic mixing in the flocculators is not 
optimized.

Evaluate the impact of removing pre-chlorination on filter run 
times and disinfection by-product formation.

Work was completed at the J.D. Kline Pilot Plant to 
evaluate the impact of removing pre-chlorination on 
disinfection by-product formation. Pilot work showed 
that THMs could be reduced by 20%.

Evaluate distribution system sampling locations for chlorine 
residual monitoring.

Hydraluic information along with field sampling has shown current 
sampling practices does not adequately capture a representative sample.

An average reduction in THMs of 
30% has been observed since the 
process change was made. 
Regulatory goals for THMs and 
HAAs have been achieved 
however internal strategic DBP 
goals have not yet been achieved.

Remove pre-chlorination at the plant and 
evaluate the impact on filter run times, THM 
and HAA formation in the plant and 
distribution system. 

Adopt Health Canada's Annual Residential Lead and Copper 
Sampling Program.

Appendix B - Table B.1

Distribution System

Aluminum Residuals in Waste Stream

DBP Strategic Goals: 100 ug/L THMs / 80 
ug/L HAAs

J.D. Kline WSP

Health Canada Lead Action Level: 15 ug/L and 
an MAC of 10 ug/L

DBP MAC: 100 ug/L THMs / 80 ug/L HAAs 
(Strategic Goals of 80/60)

Maintain a chlorine residual of 0.2 mg/L 

Identify DBP reductions from the 
proposed geosmin treatment strategies

Bennery Lake Manganese Aesthetic Objective 0.05 mg/L

Evaluate Mixing
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Driver Goals Outcomes Next Steps Outcomes Next Steps Outcomes Next Steps

Pilot Plant Studies Commissioning 

To review the success of pilot work, its 
applicability for full scale implementation and to 
determine if any interim findings can be 
implemented full scale. 

Results have shown that improved NOM removal is achieved in the pilot plant compared to the full 
scale, likely owing to the difference in mixing.

Evaluate engineered and passive biological filtration for 
improving NOM removal.

The pilot plant was retrofitted to support biological 
filtration studies. 

WaterRF Project 4555 “Optimizing Biofiltration for 
Various Source Water Quality Conditions” which was 
awarded in 2014 and/or geosmin treatment evaluations.

Lake Major Numerous process challenges

Issue RFP for consulting services to complete a 
review of treatment processes at the plant and 
develop a comprehensive optimization strategy and 
recommendation to improve the operation of the 
facility. 

Procure VFD mechanical rapid mixers for the pre-mix and 
plate settlers for the settling basins and evaluate and optimize 
process following upgrades to the plant.

Pursue pre-design of the lake oxygenation system from 
Mobley Engineering. 

Geosmin Taste & Odor Complaints Establish a monitoring program
A monitoring plan was established in October 2012 consisting of tributary and lake sampling for 
geosmin and MIB. 

Investigate the source and occurrence of geosmin

A ecological study was  completed in 2013 and found 
that a nitrogen-fixing cyanobacteria was likely the 
primary contributor to geosmin however in-lake 
treatment options would likely not be effective.

Evaluate treatment options for removal of geosmin
A feasibility and and cost estimate 
study of potential treatment options 
was completed in Fall 2014. 

Complete pilot testing of preferred 
treatment option to evaluate geosmin 
removal and other water quality 
improvements (DBPs).

Microbial Risk Assessment

Quantitative microbial risk assessment (QMRA) 
study to determine risks associated with 
Cryptosporidium, Giardia and E.coli in the treated 
water

Outcomes of the study indicated that there is very low risk of contamination of the drinking water by 
Cryptosporidium, Giardia and E.coli.

Filter Failure Filter Underdrain Replacement Study
Outcomes of this study recommended the phased replacement of all underdrains with provisions for a
scour. 

Develop capital improvements plan for phased filter 
underdrain replacement. 

USEPA Source Water Monitoring for Crypto/Giardia
Halifax Water adopted the USEPA Surface Water 
Assessment Program in 2008 to assess microbial 
risk of its water systems. 

This program is approximately 65% complete and is expected to be completed in 2018.
The anticipated outcome of this study is to show that there is 
low risk or cryptosporidium and giardia in our source water 
supplies. 

Operator Training

To develop formal internal training programs to
support the implementation of water quality goals 
and monitoring programs and to encourage the 
continued optimization of treatment processes. 

Training sessions have been underway since 2012 and occur 1 -2 times per year. 

Filter Monitoring Program
Form a formal filter surveillance program to 
implement continuous filter monitoring practices at 
the plants.

A filter surveillance team made up of plant operators from each of the plants has been identified. 

Filter Backwash Optimization 
Optimize filter backwashing procedures and 
develop SOPs

SOPs have been drafted to outline current backwash procedures however optimization of backwashin
will be on hold until the recommended capital improvements are completed for each of the plant.

Procurement of in-line UV254 measurements for ion exchange 
filter effluent monitoring. 

Evalute limitations to water treatment during rain events.

Finalize application for Approval to Operate from 
NSE

An application for Approval to Operate and Commissioning Letter were sent to NSE in September 
2014.

Collins Park

Middle Musquodoboit

Second injection point has eliminated CT alarms at the 
plant. 

Complete Phase I Water Treatment - Commitment. 
Participating plants include J.D. Kline, Lake Major, Bennery Lake, Collins Park and Middle 
Musquodoboit.  

Complete Phase II - Baseline and Annual Data Collection.

Complete Phase I Distribution System - 
Commitment. 

Participating plants include J.D. Kline, Lake Major, Bennery Lake, Collins Park and Middle 
Musquodoboit.  

Complete Phase II - Baseline and Annual Data Collection. 

Implement a second sodium hypochlorite injection point; one 
for oxidation of iron and manganese pre-filter and a second 
one for CT disinfection post-filter.

Membrane Founling
Evaluate membrane foulants and provide 
recommendations for process optimization 

Outcomes of this study showed that energy consumption could be reduced  if a small dose of 
coagulant was injected prior to UF treatment. 

Bomont Commissioning and operation of the plant

Address operational challenges idenfitied by small 
systems staff.

Process challenges have been addressed and the plant is now operational.

Stantec was retained in 2012 to complete an optimization study. A capital improvement plant was 
developed based on the outcomes of the workshop and has been implemented in 2013.

J.D. Kline

Silversands Numerous process challenges
Review current process and provide operational 
recommendations to improve iron, manganese, CT 
and turbidity at the plant. 

Several process improvements (new media and contact time) were completed which have improved 
iron and manganese removal and to reduce turbidity.

J.D. Kline, Lake Major and Bennery WSP

Optimization Driven Research

Partnership for Safe Water Industry best practices 

Bennery Lake Numerous process challenges

Issue RFP for consulting services to complete a 
review of treatment processes at the plant and 
develop a comprehensive optimization strategy and 
recommendation to improve the operation of the 
facility. 
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Introduction 

This Compliance Plan has been developed to document efforts and plans by Halifax Water to achieve 
compliance at the 15 wastewater treatment facilities (WWTFs) owned and operated by Halifax Water.  
With new Wastewater System Effluent Regulations (WSER) implemented by the federal government in 
2012, there are now both provincial and federal wastewater standards for compliance.  Nova Scotia 
Environment (NSE) is working to make the provincial standards equivalent to the federal standards. 

This Compliance Plan forms part of the Halifax Water Business Plan, and has been updated to September 
of calendar year 2014, for the 2015/16 to 2019/20 Business Plan. 

 

Non-Compliance Issues identified up to September, 2014. 

(References to years are for calendar years.) 

 

Aerotech 

2011 and 2012 Non-Compliance Issues –  NSE:  TSS, Ammonia  CCME:  TSS, CBOD 

2013 and 2014 Non-Compliance Issues -  NSE:  TSS   WSER:  None 

Toxicity (WSER, effective Jan 2015):  Aerotech WWTF exhibited toxicity (acute, trout) during sampling 
in 2010 and 2011, coincident with high total ammonia levels.  Since toxicity testing resumed in June 
2013, with low total ammonia levels, there have been no toxic effluent results. 

Steps have been taken to reduce the ammonia loading on the Aerotech WWTF:  diversion of sludge from 
Mill Cove WWTF, diversion of sludge from Eastern Passage to Dartmouth, maintenance of septage 
loading to the maximum of 2011 levels for each hauler, diversion of septage under a pilot program to the 
Mill Cove and Dartmouth sewersheds, and discontinuing acceptance of “biowater” at Aerotech.  The 
Eastern Passage WWTF now includes dewatering, so that EP sludge will no longer go to AeroTech.  In 
addition, a third sand filter has been installed at Aerotech WWTF to improve TSS performance.  Between 
the 2nd and 3rd quarter of 2013, ammonia performance significantly improved, and is currently (Q3 2014) 
compliant with NSE requirements.  TSS continues to be an issue, with performance slightly below the 
NSE requirement of 80% compliant samples.  Improvements to the SBR decanters are being considered 
as one possible solution. 

For 2014, the Aerotech WWTF has been compliant with the federal Wastewater System Effluent 
Regulation (WSER) requirements for all regulated parameters. 

Better management of wet-weather flows is also key to improving performance of this SBR facility.  The 
lagoon is now being used to store wet-weather peak volumes, and improvements are being made to better 
manage discharge of water from the lagoon to the WWTF. 
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These measures are consistent with the actions proposed in the 2011 Compliance Plan. 

 

Belmont 

2011 and 2012 Non-Compliance Issues –  NSE:  CBOD, FC, TSS  CCME:  TSS 

2013 and 2014 Non-Compliance Issues -  NSE:  CBOD, FC, TSS  WSER:  TSS 
(Decommissioning 2015/16) 

Toxicity:  Not subject to WSER toxicity testing requirements. 

The Belmont WWTF had shown improvements in performance in 2013.  However, performance 
degraded in 2014.  Higher flow rates encountered recently had depleted the hypochlorite disinfection 
system, so a two-container system has now been installed to accommodate the higher flows.  This should 
improve disinfection performance. 

The Belmont WWTF is scheduled to be de-commissioned, with diversion of flows to the Eastern Passage 
WWTF by 2016, consistent with the 2011 Compliance Plan. 

 

Dartmouth 

2011 and 2012 Non-Compliance Issues -  NSE:  FC, CBOD (2012) CCME:  TSS, CBOD 

2013 and 2014 Non-Compliance Issues -  NSE:  FC   WSER:  TSS, CBOD  

Toxicity:  Since toxicity testing began in 2012, Dartmouth WWTF effluent has been non-toxic. 

In 2013, NSE changed the compliance requirement from 80% to average values must meet the discharge 
limits, consistent with WSER.  Since that time, Dartmouth has been mostly compliant.  Fecal coliform 
has occasionally exceeded the NSE limit. 

TSS and CBOD levels are sometimes below and sometimes slightly above the WSER limits. An 
application has been filed under WSER for a Transitional Authorization to allow discharge of non-
compliant effluent for a specified period to achieve compliance through upgrade. 

 

Eastern Passage 

2011 and 2012 Non-Compliance Issues -  NSE:  CBOD, FC, TSS (2012) CCME:  TSS, CBOD 

2013 and 2014 Non-Compliance Issues -  NSE:  None   WSER:  None 

Toxicity:  Eastern Passage effluent was toxic for Q1-Q3 of 2013, but was non-toxic for Q4 and for 2014.  
This was related to chlorine levels, and has not been an issue since the upgrade to UV disinfection. 
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The Eastern Passage WWTF completed a significant secondary upgrade and capacity expansion in 2014, 
consistent with the 2011 Compliance Plan.  The secondary upgrade has achieved NSE and WSER 
compliance.  NSE now assesses compliance based on average values. 

 

Frame 

2011 and 2012 Non-Compliance Issues –  NSE:  FC, TSS, CBOD  CCME:  Chlorine 

2013 and 2014 Non-Compliance Issues -  NSE:  TSS   WSER:  Does not apply 

Toxicity:  Not subject to WSER toxicity testing requirements. 

TSS performance continued to be poor throughout 2013 and 2014. 

Installation of a new collection system has been completed.  The planned replacement of the WWTF and 
conversion to UV disinfection has been deferred.  The WWTF operation will be optimized and the outfall 
may be relocated from the stream to the lake. 

 

Halifax 

2011 and 2012 Non-Compliance Issues -  NSE:  CBOD   CCME:  TSS, CBOD 

2013 and 2014 Non-Compliance Issues -  NSE:  CBOD   WSER:  CBOD 

Toxicity:  Halifax WWTF had toxic effluent during Q2 of 2014. 

In 2013, NSE changed the compliance requirement from 80% to average values must meet the discharge 
limits, consistent with WSER.  Since that time, Halifax has been fully compliant as judged by average 
values. 

Significant soluble BOD source control, or a secondary upgrade, is required for WSER compliance.  
Oland Brewery has recently made a commitment to reduce their BOD discharge through on-site 
treatment, which should address high soluble BOD. An application has been filed under WSER for a 
Transitional Authorization to allow discharge of non-compliant effluent for a specified period to achieve 
compliance through upgrade. 

 

Herring Cove 

2011 and 2012 Non-Compliance Issues -  NSE:  None   CCME:  TSS, CBOD 

2013 and 2014 Non-Compliance Issues -  NSE:  None   WSER:  None 

Toxicity:  Herring Cove effluent has not been toxic. 
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In 2013, NSE changed the compliance requirement from 80% to average values must meet the discharge 
limits, consistent with WSER.  Since that time, Herring Cove has been fully compliant as judged by 
average values. 

The transfer of sludge from the Mill Cove WWTF has not impacted performance, consistent with the 
2011 Compliance Plan. 

No upgrades are required for WSER compliance if performance remains consistent.  Performance will 
need to be tracked closely if development in the Herring Cove sewershed results in flows approaching the 
deign limits. 

 

Lakeside-Timberlea 

2011 and 2012 Non-Compliance Issues -  NSE:  TSS, Ammonia  CCME:  Chlorine 

2013 and 2014 Non-Compliance Issues -  NSE:  TSS, Ammonia  WSER:  Chlorine, TSS 

Toxicity:  Lakeside-Timberlea effluent has been toxic for Q1-Q2, but not Q3, of 2014.  Toxicity may be 
related to use of chlorine disinfection, and this will be investigated further by comparing chlorinated and 
de-chlorinated samples for toxicity.  An early conversion to UV disinfection may be required to meet the 
2015 toxicity prohibition of WSER. 

TSS and ammonia continue to be non-compliant.  FC had not been compliant for much of 2013 and 2014, 
but has improved and was compliant for Q4 2014.  CBOD, FC, DO and TP continue to be compliant. 
Mechanical issues at the facility have been addressed through upgrades and operational optimization. 

An upgrade to UV disinfection (by 2021) will be required for WSER compliance to meet chlorine limits, 
and TSS performance has been just non-compliant on an average basis. 

A plan is in progress to divert approximately 34% of the sewage volume in this sewershed to the Halifax 
sewershed to reduce loading on the Lakeside-Timberlea facility.  Halifax Water continues to develop 
options to improve the Lakeside-Timberlea facility and achieve NSE compliance. Planned improvements 
(subject to available budget) include flow equalization, an additional bank of RBC’s, UV disinfection, 
and a finer bar screen. 

 

Lockview-MacPherson 

2011 and 2012 Non-Compliance Issues -  NSE:  CBOD, TSS   CCME:  None 

2013 and 2014 Non-Compliance Issues -  NSE:  CBOD, TSS  WSER:  None 

Toxicity:  Not subject to WSER toxicity testing requirements. 
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Performance for CBOD has improved during 2013 but declined during 2014.  TSS remains non-
compliant.  The objective is to achieve compliance by the end of 2014/15 through process improvements 
and optimization of operations. 

 

Middle Musquodoboit 

2011 and 2012 Non-Compliance Issues -  NSE:  None   CCME:  None 

2013 and 2014 Non-Compliance Issues -  NSE:  TSS    WSER:  None 

Toxicity:  Not subject to WSER toxicity testing requirements. 

TSS was non-compliant during Q2 of 2013, and again through Q2 and Q3 of 2014. 

 

Mill Cove 

2011 and 2012 Non-Compliance Issues -  NSE:  None   CCME:  None 

2013 and 2014 Non-Compliance Issues -  NSE:  None   WSER:  None 

Toxicity:  Mill Cove effluent has shown sporadic toxicity, possibly related to discharge of Otter Lake 
leachate to the WWTF.  This will be further investigated by comparing sample toxicity on days with 
leachate discharge vs. days without.  pH drift during the tests is also being investigated.  A pH-stabilized 
test is available. 

Performance at Mill Cove has otherwise remained compliant, with no issues except fecal coliform in Q1 
2014. 

 

North Preston 

2011 and 2012 Non-Compliance Issues -  NSE:  pH   CCME:  None 

2013 and 2014 Non-Compliance Issues -  NSE:  pH   WSER: Un-ionized  
Ammonia 
 

Toxicity:  North Preston WWTF effluent has not been toxic.  Not subject to WSER toxicity testing 
requirements. 

Un-ionized ammonia was non-compliant with the WSER limit for the first half of 2013, but improved and 
was compliant for 2014 with better pH control. 

pH control improved at North Preston through 2014.  New alum pumps have been installed with greater 
capacity.  Alum consumes alkalinity and depresses pH, so an alternative to alum (PAC – Poly-aluminum 
chloride) is under consideration. 
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Springfield Lake 

2011 and 2012 Non-Compliance Issues -  NSE:  CBOD, FC, TSS  CCME:  Chlorine 

2013 and 2014 Non-Compliance Issues -  NSE:  None   WSER:  Chlorine 

Toxicity:  Springfield WWTF effluent was found to be toxic during testing in 2012 and 2014, possibly 
related to chlorine disinfection.  This will be investigated further by comparing chlorinated and de-
chlorinated samples for toxicity.  Preliminary results indicate this to be the case.  Early de-chlorination or 
conversion to UV disinfection may be required for WSER compliance by the 2015 deadline prohibiting 
toxicity. 

Performance has remained compliant through 2013 and 2014, with the exception of TSS in Q2 and Q3 
2014.  Conversion to UV disinfection (by 2021) will be required for WSER compliance to meet chlorine 
limits. 

 

Uplands Park 

2011 and 2012 Non-Compliance Issues -  NSE:  None   CCME:  None 

2013 and 2014 Non-Compliance Issues -  NSE:  None*   WSER:  Does not apply 

Toxicity:  Not subject to WSER toxicity testing requirements. 

* Performance of the Uplands WWTF has continued to be good, except that performance has declined 
rapidly in Q3 2014 due to mechanical problems.  This has been corrected and performance should 
improve. 

 

Wellington 

2011 and 2012 Non-Compliance Issues -  NSE:  FC, TSS   CCME:  Chlorine 

2013 and 2014 Non-Compliance Issues -  NSE:  pH   WSER:  Does not apply 

Toxicity:  Not subject to WSER toxicity testing requirements. 

The new WWTF came online as of October 2012.  The new NSE Approval imposed new limits for 
phosphorus, ammonia, pH and aluminum, in addition to CBOD, TSS and FC.  pH was not compliant 
through Q3/Q4 of 2013 and Q1 of 2014, but has since improved.  Ammonia was not compliant only in Q2 
of 2014. 
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Halifax Regional Municipality .................................................................................... HRM 

Inflow/Infiltration .............................................................................................................. I/I 

Integrated Resource Plan ................................................................................................ IRP 

Levels of Service............................................................................................................ LOS 

Nova Scotia Environment  ............................................................................................. NSE 

Nova Scotia Utility and Review Board  ................................................................ NSUARB 

Regional Wastewater Functional Plan .................................................................... RWWFP 

Sanitary Sewer Overflows ............................................................................................. SSO 

Sewer System Evaluation Survey  ............................................................................... SSES 

Stormwater Inflow Reduction  ........................................................................................ SIR 

Wastewater Treatment Facilities ............................................................................... WWTF 

Wastewater Systems Effluent Regulation .................................................................. WSER 
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1. PURPOSE AND BACKGROUND 

1.1 Purpose and Contents 
The purpose of this document is to provide a near term Action Plan for the Halifax Water Wet 
Weather Management Program (WWMP). The focus of the Action Plan is the period ending in 
January 2015. The Action Plan is based on the on-going efforts of Halifax Water staff that 
culminated in a workshop held on December 10 and 11, 2013.  Further refinement to the 
document is the result of a workshop held February 28th, 2014 with the Tellus Group and 
Wright-Price. 

1.2 Infrastructure Background 
The Halifax wastewater collection system is strongly influenced by wet weather inputs.  In a 
service area of 19,924 ha, the system is comprised of both combined sewers in the older portions 
of peninsular Halifax and inside the circumferential highway of Dartmouth as well as separated 
sanitary sewers in the remaining audit areas1.  

The separated sanitary sewers are designed so that the sanitary portion transports wastewater 
flows, with a limited allowance for inflow (surface runoff) and infiltration (groundwater), in its 
own piped network while the stormwater portion is collected and transported separately.  

The sanitary system evolved largely independently over a period of years in the various 
governing communities prior to the amalgamation of the Halifax Regional Municipality (HRM) 
in 1996. As a consequence of the different design and construction standards and connection 
practices used across the region, large portions of the sanitary collection system receive 
excessive I/I.  As an example, it is not uncommon to have areas of HRM that have no piped 
storm drainage typically connect on-lot footing drains to the sanitary sewer contributing 
significant flows during wet weather periods. 

In the region, management of the sanitary system is a shared responsibility between Halifax 
Water and the private property owner with Halifax Water owning and maintaining the public 
portion of the system that travels in the public right-of-way with service connections off the 
mainline up to the lot line. The sewer laterals connecting on-lot plumbing to the public system 
are in turn the responsibility of the individual property owner. It has been acknowledged through 
a number of studies2,3 that up to 60% of I/I can originate within the private system. Accordingly, 
any I/I strategy must be able to address the entire collection system regardless of ownership. 

Halifax Water owns and operates 14 wastewater treatment facilities (WWTF) and hence has 14 
areas served by sewer systems with varying degrees of inflow and infiltration (I/I).  Within those 
14 WWTF service areas, the Utility operates 172 pumping stations and 19 combined sewer 
overflow structures that further narrow the I/I areas of concentration.  For the purposes of 
seeking out and managing I/I, Halifax Water will be defining and prioritizing audit areas. 

                                                 
1 An audit area refers to the area tributary to any point of interest in the collection system where through a 
combination of measurement, modelling and evaluation the amount and sources of I/I are determined. 
2 York Region Inflow & Infiltration Reduction Strategy, York Region March 2011; 
3 Executive’s Recommended Regional Infiltration and Inflow Control Program, King County Washington, 
December 2005; 
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1.3 Wet Weather Impacts 
Halifax Water wastewater treatment facilities (WWTF) manage more than 87 million cubic 
meters of wastewater flows annually.  Of the total annual discharges, 89% of those wastewater 
flows are treated before discharging to the environment, with the bulk of treatment happening at 
plants on the Halifax Harbour including the Mill Cove, Halifax, Dartmouth, Herring Cove and 
Eastern Passage WWTFs. 

Within each of those systems and the in-land freshwater smaller WWTFs, wet weather flows are 
causing 11% of Halifax Water’s untreated discharges.  Of that 11%, 10% are in the form of 
combined sewer overflows (CSO) while 1% are sanitary sewer overflows (SSO) and WWTF 
plant bypasses. Figure 1.1 shows the percentage of total annual discharges. 

 

 

 

 

 

Within the wastewater service boundary, HRM’s older combined system was designed with a 
single piped network to carry wet weather flows as well as sanitary flows.  During wet weather 
events, CSOs are permitted to happen at select locations under the approvals to operate for the 
Halifax and Dartmouth WWTFs pursuant with the Environment Act as regulated by Nova Scotia 
Environment (NSE). This design feature was incorporated to protect individual sewer 
connections, pumping stations and treatment facilities from flooding.  

Figure 1.1 % Total Annual Discharges 
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From a regulatory perspective, the CSOs are licenced discharges presently subject only to 
monitoring and reporting requirements.4  However, future growth tributary to CSO locations will 
need to be mitigated so that no increase in CSO frequency or quantity is observed. 

Within separated sanitary systems, wet weather flows impact both the treatment process and pose 
human health and environmental risks since those untreated discharges are occurring at in-land 
freshwater release points.   

At treatment plants, excess flows cause treatment process upsets due to variances in flow and 
loading that can result in non-compliant effluents. Excess treatment plant flows can also result in 
bypasses of all or portions of the process and depending on the operating strategies used to 
manage the excess flows, the facilities may also incur extra operating costs.  

While in the sanitary collection system, excess flows often result in SSOs at pumping stations 
and manholes as well as customer basement flooding.  SSOs are not licenced discharges and 
should be managed on a priority basis. 

The majority of untreated discharges are occurring at the CSO locations.  A breakdown of the 
number of events occurring annually shows that 87% of untreated discharges are CSO regulated 
events.  The remainder 13% of untreated discharges are unregulated and occurring at SSO 
locations (10%) and plant bypasses (3%) as seen in figure 1.2 Percentage of untreated 
discharges. 

  

 

 

Historically underfunded sanitary sewer system asset renewal has exacerbated the I/I issue in the 
region. In an effort to address this, Halifax Water has had the program components - flow 

                                                 
4 Wastewater Systems Effluent Regulations, Canada Gazette Vol 144, No. 12, March 20 2010; Halifax & Dartmouth 
Wastewater Treatment Facility Approvals to Operate (2010-075214-R02 & 2010-070605-R02). 

Figure 1.2 Percentage of Untreated Discharges  
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monitoring, private-side inspection, CCTV inspection and local sewer system repair capability 
for some time operating independently within the Utility.  However, a global coordinated 
systematic I/I program is only now being developed.  This program is being linked to the 
maturing asset renewal and wastewater master plan programs also under development. 

1.4 Integrated Program 
An integrated system-wide approach will be an essential aspect of the overall Halifax Water 
WWMP.  As the WWMP progresses through its I/I Strategy development and through its 
learning experiences with the I/I Pilot Program, it will provide feedback into the next rounds of 
wastewater master planning and integrated resource planning.   

In 2012, Halifax Water completed its Regional Wastewater Functional Plan5 (RWWFP) and its 
Integrated Resource Plan6 (IRP).  The RWWFP provides a wastewater servicing plan for existing 
and future planned serviced growth areas with projections to 2046 while the IRP is a high level 
plan to guide program and resource needs for the Utility for the next 30 years (2013-2043). 

WWMP is one component program feeding Halifax Water’s IRP and growth master planning, 
having its inception in the first IRP completed in 2012.  The IRP recommended that Halifax 
Water develop a new planning program specifically targeted at managing demand reduction (I/I) 
and overflow control strategies.  Possible reduced anticipated flows could sufficiently defer 
required treatment plant expansions and reduce incidents of untreated discharges into the 
environment.  Figure 1.3 illustrates the relationships between the WWMP, the Wastewater 
Master Plan and the IRP. 

 

 

 

                                                 
5 Halifax Water Regional Wastewater Functional Plan, Halifax Water, November 2012 ; 
6 Halifax Water Integrated Resource Plan, Halifax Water, October 2012 ; 

Figure 1.3 Integrated Programs  
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Excessive I/I competes for sanitary system capacity that could otherwise provide operational 
flexibility within the collection system and/or be devoted to support future growth.  One of the 
themes of the recently completed Halifax Water IRP is the reduction of wastewater “demand” 
through water efficiency measures and most importantly through I/I reduction programs.  The I/I 
demand reduction approach was notionally based on determining the I/I threshold that is more 
economical to remove than transmit and treat.  This idea is central to developing a cost-effective 
I/I program. 

As noted, the Halifax Water WWMP had its genesis within the IRP.  

The IRP presents three recommendations that required action as follows: 

1. New Planning Program: Development of the WWMP itself, which in turn would flow 
into an overall Wastewater Master Plan. The WWMP is intended to tie together all wet 
weather related aspects of the wastewater collection and treatment system. This embraces 
CSO and SSO overflow control, I/I flow reduction for capacity and flood relief.  A key 
component of the WWMP would be the HW I/I Reduction Strategy (I/I Strategy) 
designed to systematically manage I/I flows in the sanitary system. 

2. I/I Pilot Program:  Implementation of an I/I Pilot Program designed to help refine the 
HW I/I Strategy (as well as provide supporting tools and information).  

3. Wet Weather LOS: Extension of Halifax Water Levels of Service (LOS) to include wet 
weather related LOS that supports the 14 IRP objectives. The objectives/proposed LOS 
include: 

 Objective 3: Meet Current Overflow Compliance – Develop frequency and 
volume targets for overflows. 

 Objective 6: Meet Future Overflow Compliance – Develop frequency and volume 
targets for long term overflow program. 

 Objective 14: Manage Flow Capacity Allocations – Develop specific targets for 
I/I reduction at the WWTFs and in major pumping stations and other locations 
e.g. overflows. 

2. WWMP PROGRAM MANDATE, GOALS AND OBJECTIVES 
The purpose of this section is to present the overall WWMP mandate and the specific program 
goals. The mandate, goals and objectives are based on the discussions within the December 10-
11, 2013 workshop and the associated background information provided by Halifax Water with 
updated feedback resulting from the February 28th workshop with the Tellus Group. 

2.1 WWMP Program Mandate and Goals 
Halifax Water’s WWMP mandate is as follows:  

“To efficiently manage the volume of wet weather generated flows entering sanitary 
system, both combined and separate systems.” 

In order to meet this mandate four specific WWMP goals have been developed as follows: 

1. Provide wastewater and stormwater services to the residents of HRM meeting LOS while 
minimizing rate impacts; 
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2. Support protection of human health and the environment through management of system 
overflows and wet weather impacts on wastewater treatment facilities; 

3. Provide cost-effective treatment plant and pump station operations through managing wet 
weather flow volumes; 

4. Provide cost-effective management of wet weather flows to support wastewater system 
capacity for future growth and reduce or defer capital requirements for system expansion. 

2.2 WWMP Action Plan Objectives 
In order to address the WWMP goals, three major near term objectives have been developed.  
The first of the objectives addresses an overall framework for the WWMP while the remaining 
objectives are more focussed on the aspects of the WWMP associated with the I/I Strategy and 
the I/I Reduction Pilot Program (Pilot Program).  

The near term Action Plan objectives are as follows: 

1. Develop the overall WWMP framework including specific group roles, responsibilities and 
resources and integrate the groups into an overall WWMP Team. 

2. Develop a system-wide I/I Strategy and Pilot Program that includes: 

 Developing and implementing an I/I Reduction Pilot Program designed to help 
refine the I/I Strategy; 

 Developing measures of I/I reduction effectiveness; 

 Developing and implementing a flow and rainfall monitoring program designed to 
support the overflow monitoring and I/I Strategy and Pilot Program; 

 Extending and integrating the HW data management program to support the 
activities of the WWMP including the I/I Strategy and Pilot Program; 

 Extending and integrating the Halifax Water sewer system evaluation capabilities 
(e.g. SIR program and CCTV inspections) to support the WWMP including the I/I 
Strategy and Pilot Program; 

 Developing and implementing the data analysis tools and procedures to support 
the WWMP including the I/I Strategy and Pilot Program; 

 Developing the procedures for identifying cost-effective I/I reduction strategies; 

 Refining the wastewater system hydrologic/hydraulic modelling tools needed to 
support the WWMP including the I/I Strategy and Pilot Program; 

 Developing sewerage policies and standards supporting the WWMP including the 
I/I Strategy’s policies and standards related to larger planning decisions and 
policies from the Halifax Regional Municipality (HRM) which impact Halifax 
Water’s compliance program; 

 Developing actions and consequences to be pursued against any agency, owner, 
or party that is non-compliant with Halifax Water’s Rules and Regulations and 
wet weather related policies and standards; 

 Developing internal and external communications and outreach to support the 
implementation of the WWMP overall including the I/I Strategy and Pilot 
Program. 

3. Provide the necessary demand reduction inputs to the next IRP Update. 
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Other objectives will be needed as the WWMP matures (for example addressing CSO control). 

 

The WWMP is still evolving. In future it will address 
comprehensively an overall wet weather management strategy for 
both the combined and separated portions of the collection 
system. The WWMP will be a vital input to the HW Wastewater 
Master Plan and form part of long-term capital planning. Figure 
1.1 shows the relationship of the WWMP to the I/I Strategy and 
Pilot Program 

 

 

 

3. WWMP FRAMEWORK AND GROUP ROLES 
The purpose of this section is to present the overall WWMP framework showing the roles and 
responsibilities of the HW groups participating in the WWMP.  The section is based on the 
information and supporting material provided in advance of and at the December 10-11, 2013 
Workshop as well as the workshop discussions themselves. 

3.1 WWMP Framework 
The overall WWMP framework is presented in Figure 3.1. The figure serves multiple purposes. 
It presents the WWMP organizational structure, the individuals responsible for component 
activities and the nature of the individual responsibilities (role). All the components are existing 
HW activities/programs that have individual histories and established practices. The 
organizational structure also spans a number of HW Departments each with their own reporting 
structure.  

The WWMP Steering Committee comprised of senior HW staff provides overall direction to the 
functional groups participating in the WWMP Action Committee and also links to the HW 
Executive Team. The WWMP Lead is responsible for day-to-day WWMP operations and 
coordinating the activities of the component groups. A Data Analyst supports the Lead. The 
individuals named in the component groups are responsible for fulfilling the roles outlined in the 
figure. 

Even though senior HW management has placed priority on the WWMP, one of the great 
challenges that the program faces is breaking down any remaining barriers between functional 
groups and ensuring the free flow of information across the relevant parts of the HW 
organization. It was frequently noted in the workshop discussions that “silos” need to be bridged 
and communications enhanced. 

Figure 2.1 Wet Weather Management Program 
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3.2 WWMP Group Roles 

3.2.1 Overview 
The groups listed in the above diagram participate on the WWMP Action Committee 
representing focused functions and programs within various Halifax Water departments.  The 
details of the role played by each group with responsibilities in the WWMP were presented in the 
December 10-11, 2013 Workshop. The individual PowerPoint presentations are included in 
Appendix A while the Workshop discussions are summarized in meeting notes presented in 
Appendix B. In addition, each group has prepared a Resources and Tools Summary sheet. An 
example sheet is provided in Figure 3.2. All the sheets are provided in Appendix C. Among other 
details the sheet also includes required new resources and linkages to other groups. 

Figure 3.2 Example Resources and Tools Summary 

The key elements of the individual group activities and the main workshop discussion points are 
summarized in the following sections. 

Wet Weather Management (WWM) – Flow Monitoring Group, Resources & Tools  

The Wet Weather Flow Management (WWM) Program has been established with the mandate “to efficiently manage the volume of 
wet weather generated flows entering the sanitary wastewater system”.  Within this mandate a number of smaller sub-groups have 
been created to help focus certain functions.  The sub-group under discussion here is the Flow Monitoring Group. 

Existing Resources are displayed in plain text (eg. Engineer). 

Required (New) resources are displayed in italic and underlined text (eg. Call Taker / Scheduler) 

Resource Projection 

Category Resource and Tools
Project Team 
(Full and Part Time 
Staff) 

Group Champion – Craig Campbell 
Data Analyst (Chantel Parkin) – GIS mapping, other data analysis 
Engineer (New Position?) – RFP and Tender Preparation, Contract Administration, site 
assessments, engineering analysis, data QA/QC 
SIR Group Champion (Charles Lloyd)  
Modeling Engineer (David Blades) 
Technical Services – Scada and PI set-up for each site, some instrument instalations 
Consultants – site assessment, design, site inspection 
Contractors - installation 

Support from others in 
Halifax Water 

Wet Weather Flow Management Committee – Funding, Resourcing support, decisions on 
priorities and direction. 
Operations resources to clean systems in advance of installations and regularly thereafter 
Technical Services – Ongoing calibration, maintenance, replacement of installed equipment 

Facilities Offices, storage facilities for in-stock items 

Equipment Permanent flow meters, rain gauges and associated equipment to be kept in stock (spares) 
Equipment that Technical Services requires 

Software Tools Data analysis software (FlowLink Pro), Excel, PCSWMM, PI 

Other Resources or 
Services 

Traffic Control when working in the street. 

Data Accurate GIS mapping. 
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3.2.2 Flow Monitoring 
This element of the Workshop was presented by the Flow Monitoring Lead (Craig Campbell) 
and addressed the proposed flow-monitoring program (See Appendix A HW slides 13 - 28). The 
flow monitoring program extends beyond the WWMP to support a number of HW functions 
including: compliance, asset management, system modelling calibration and system capacity 
assessment. 

Main Workshop discussion points included: 

 Fifty flow monitoring zones (FMZ) are identified for installation of permanent 
flow meters. This will be a key tool to assess wet weather flow impacts and 
develop management programs. 

 Other flow monitoring program elements include short and long-term flow 
monitoring and a rain gauge network. 

 Monitoring technologies include non-contact and contact meters as well as weirs 
and flumes. 

 CSO overflows are a high monitoring priority due to regulatory reporting 
requirements. Annual CSO reporting statistics as per Federal Wastewater Systems 
Effluent Regulations (WSER) commence February 15, 2014 while provincial 
reporting is required as part of the Halifax and Dartmouth WWTF approvals to 
operate. 

 SSOs are unregulated discharges under provincial regulations while CSOs 
appearing to be a higher priority than SSOs under the federal WSER in terms of 
monitoring and reporting. 

 Prioritization of flow monitoring sites is based in part on the results of the 
WWMP’s prioritization matrix (see section 3.3 and Appendix F). 

Current principal locations include:  

 6 permanent meters (installed before development of FMZs. Therefore these may 
not correspond to FMZ locations).  

 4-6 long term meters (e.g. Crescent Avenue: installed for a period of a few years).  

 1 HHSP CSO structure is a permanent flow meter site. 

 All 19 HHSP CSO locations have permanent level sensors with calculated volume 
discharge determined through the model which was calibrated with short term 
flow monitoring. 

 18 SSO overflow pipes at pumping stations (12 remaining for approx. 30 total).  

 6 non-HHSP CSOs remaining to be monitored.  

 Monitoring of overflows at SSOs and CSOs does not replace the need for 
permanent monitoring of incoming gravity lines in FMZs and priority audit areas. 

 7 rain gauges at selected locations throughout the region with several more 
planned.  

Pending work:  

 Flow monitoring SOP; 



	

Halifax Water Wet Weather Program 
Near-Term Action Plan

 

ActionPlanV03.docx  11 
2014-04-29 

 

 Data QA/QC methodology; 

 2014 study to develop permanent meter location specific designs; 

 Vendor trials to assess outsourcing metering; 

 Data analysis methodology; 

 Standards for installations; 

 Approach/Resources for maintenance and calibration.  

3.2.3 CCTV/Operations 
This element of the Workshop was presented by the Operations Lead (Danny Patey) and 
addressed the HW CCTV inspections / network repairs program. (See Appendix A HW slides 29 
- 36). The program provides the WWMP with CCTV capability and minor/local repairs. 

Main Workshop discussion points included: 

 HW employs in-house CCTV inspection capability as well as contractors. External 
requirements are currently being upgraded to incorporate better reporting, linkages to GIS 
and condition ratings. 

 CCTV inspections are mainly capital driven based primarily on the integrated program 
with HRM (in-house program started less than 3 years ago). 

 Operations recently changed drivers – trenchless repairs driven through I/I impacts as 
well as by asset management. 

 Operations generally do not apply other investigative techniques such as smoke testing 
in-house. The SIR program has these capabilities. 

3.2.4 SIR Program 
This element of the Workshop was presented by the SIR Program Lead (Patricia Isnor) and 
addressed the HW Stormwater Inflow Reduction (SIR) program. (See Appendix A HW slides 37 
- 49).  The SIR program focussed on on-lot or “private side” I/I source reduction.  

Main Workshop discussion points included: 

 It is currently illegal for stormwater to enter the wastewater system. 

 SIR program does not address the combined portion of the system. 

 SIR has investigative, assessment and enforcement functions as well as a strong 
education program. 

 SIR has a prioritization rating scheme based on 8 factors. It has been applied to 31 areas. 

 The SIR rating scheme may be used as the basis for priority setting within the WWMP. 

 One outcome of SIR assessment is the recommendation for a storm sewer in areas 
without piped storm service, to facilitate reduction of stormwater being discharged into 
the wastewater system. This is a cost shared program with HRM. 

 

A major challenge is the integration of SIR within the WWMP. Communication will be key. 
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3.2.5 Data Management 
This element of the Workshop was presented by the Data Management Lead (Harold MacNeil) 
and addressed WWMP data management. (See Appendix A HW slides 50-56). HW data 
management capabilities are centered on the GIS system. They can provide both standard data 
themes and custom products to support the WWMP. 

Main Workshop discussion points included: 

 GIS team is a service group to WWMP initiative; 

 Need to refine/improve data coming in; 

 GIS is an integrating tool for WWMP – flow meters, CCTV inspections; 

 GIS presently has desktop “viewer”. Could have separate tool for WWMP. 

3.2.6 Capital Program 
This element of the Workshop was presented by the Capital Lead (Dave Ellis) and addressed the 
interaction of capital delivery with the WWMP. (See Appendix A HW slides 57-62). Capital 
delivery supports the WWMP through the implementation of specific I/I related capital projects. 
Projects can be direct I/I management or supporting projects for WWMP (i.e. flow meters). 

Main Workshop discussion points included: 

 Not currently included in the capital program but would be a function of the 
overall WWMP under the direction of Operations for: 

o Overall program development. 

o Prioritizing I/I projects. 

o Post-project analysis for success. 

 Require lead-time for in-house or capital projects and the need to line up 
resources, and plan for external resource which may take time to identify project 
and secure funding through the budget process. 

 Capital program going from less than $23 million to $56 million for 
stormwater/wastewater. 

 Capital projects generally do not include pre/post monitoring to assess project 
success (would be looking at other groups to carry out this function if needed). 

3.2.7 Wastewater System Model 
This element of the Workshop was presented by the Modeling Lead (David Blades) and 
addressed the wastewater system model that was originally developed as part of the RWWFP.  It 
is intended to employ the wastewater system model to support the analysis activities of the 
WWMP. No supporting PowerPoint slides were associated with this presentation (presentation to 
be made at a future Wet Weather Action Committee).  

Main Workshop discussion points included: 

 The model is based on RWWFP which currently covers the audit areas for all 14 
WWTFs. 

 Only pipes greater than 300 mm are included in the model. 
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 It is used as a decision and analysis support tool. 

 Data management is a critical issue. 

3.3 Audit Area Prioritization 
An audit area prioritization matrix was developed to guide the WWMP to focus on areas with 
high levels of I/I.  Priorities are defined by running audit areas through a matrix that creates 
relationships between varying I/I related elements and generating a total score for the audit area.  
Each element is given a specific weighting depending on its perceived importance and within 
each element a score of 1 to 5 is assigned.  All elements are then calculated to give a total score 
per audit area. Scores are ranked from highest to lowest thus defining the WWMP priority audit 
areas.  The prioritization matrix is presented in Appendix F. 

The original prioritization matrix was based on the SIR rating scheme which was applied to 31 
sanitary areas.  The modified WWMP prioritization matrix was adapted to include elements 
relating to infrastructure data availability and to include scoring of the combined areas. 

Halifax Water recently identified and reported all known CSO and SSO discharge locations to 
Environment Canada as a regulatory requirement of WSER’s “Identification Report” on May 15, 
2013.  The areas draining via those discharge locations will be incorporated into prioritization 
matrix. 

The priorities identified by the WWMP will in turn influence and drive the Utility’s activities for 
system condition assessment, flow monitoring, data management, and system modeling 
prioritizations as well as selecting additional Pilot Program audit areas. 

4. I/I STRATEGY AND PILOT PROGRAM 

4.1 I/I Strategy  
The I/I Strategy is one of the key expectations arising from the 2012 IRP and is seen as an 
important input supporting the wastewater demand reduction analysis in the next IRP update.  At 
present the I/I Strategy is still formative but, as is evident from the discussion of the previous 
section, it is well underway.  

There are a number of other activities initiated by HW that will feed into the overall strategy. 
One such activity is Halifax Water’s long and successful experience with water loss management 
within its drinking water distribution system. Water loss has been systematically assessed 
through system wide monitoring of water usage. Locations with anomalous results are subject to 
more detailed evaluation. The decision is then made on the basis of cost-effectiveness whether or 
not to proceed with repair (i.e. more economical to repair vs. supply and transmit). This program 
is in many ways analogous to the proposed I/I reduction program and represents the kind of Best 
Practice that the I/I program will become. 

The elements of an overall strategy can be discerned through the review of Best Practices applied 
by other jurisdictions. York Region recently published one such Best Practice. The Workshop 
presentation presenting the York and Seattle Best Practices are included in Appendix D. 
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Figure 4.1 presents an overview of the elements of the HW I/I Strategy proposed for the 
WWMP. It is based on the York Best Practices combined with the current HW component 
activities and Workshop discussions.  

 

Figure 4.1 Halifax Water I/I Strategy Overview 
 
The following provides an overview of the purpose, principal activities and current status and 
near term actions of each of the I/I Strategy elements.  The actions presented for each I/I Strategy 
element merged the needs identified in Workshop discussions with additional needs arising from 
Action Plan preparation. A summary table of the near term I/I Strategy actions is presented in 
Appendix G.  The Steering Committee with WWMP Program Lead will work with the sub-
groups to assign activity responsibility and due dates. 

4.1.1 Information Assembly and Review 

Purpose/Activities:  
 Collect, assemble and review historical information and Best Practices documentation 

related to wet weather in the wastewater system. This represents a starting point in 
delineating audit areas and developing understanding of the problem locations and 
magnitudes;  

 Review the collection systems with known present and future capacity issues, SSOs,  
flooding and related WWTF wet weather impacts; 
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 Review previous I/I studies (see appendix to Workshop Binder for RWWFP summary of 
previous I/I studies); 

 Review of Best Practices documentation from key jurisdictions; 

 Identify data gaps. 

Current Status: 
 There are numerous historical I/I studies throughout the wastewater system. RWWFP 

summarized studies and details are presented in the appendix section of the  Workshop 
Binder; 

 Staff reviewed “Best Practices” in York and other jurisdictions; 

 Staff identified and reported known SSO and CSO discharge locations under WSER’s 
“Identification Report”; 

 Staff review of historical information and reports is underway. 

Actions: 
 Assess utility of further review and analysis of collection system reports and “Best 

Practices”. Continue review and analyses if warranted; 

 Prepare summary Technical Memo (TM) on data review, lessons learned and data gaps 
with recommendations for additional data collection efforts. 

4.1.2 Problem Definition and Goals 

Purpose/Activities: 
 Summarize collection system and WWTF wet weather impacts and identify requirements 

and opportunities for demand reduction; 

 Define wet weather impacts/interactions on the IRP drivers: - regulatory compliance, 
growth and asset renewal; 

 Develop and refine I/I Strategy goals (See Section 2.1); 

 Define I/I performance metrics (e.g. peaking factor - PF) relevant to the strategy goals; 

 Define threshold values for I/I performance metrics (e.g. PF< 6) to be used for 
prioritization and decision analysis. 

Current Status: 
 Good knowledge of wet weather related issues with respect to overflows and observed 

WWTF impacts; 

 Draft goals are in Section 2.1 based on Workshop discussions; 

 Good Best Practices examples from York and Seattle with example performance 
measures and threshold values. 
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Actions: 
 The WWMP mandate, goals and near-term objectives should be examined through the 

review of this Action Plan and refined as appropriate; 

 Confirm program objectives including consideration for CSO management;  

 Define I/I Strategy performance metrics and thresholds; 

 Prepare TM summarizing problem definition, goals, performance measures and 
thresholds. 

4.1.3 Audit Area Delineation 

Purpose/Activities: 
 Define a prioritization matrix to rank in order of priority, areas to audit I/I; 

 Delineate audit areas at various scales to organize monitoring and data analysis, sewer 
system evaluation survey (SSES) follow-on evaluation and repair, rehabilitation and 
replacement priorities; 

 Delineate audit areas to facilitate analysis and reporting of performance metrics and 
tracking overall I/I strategy progress. 

Current Status: 
 Fifty FMZs have been defined including a number containing sub-zones; 

 WWTF and pumping station sewershed areas are delineated; 

 Preliminary rating has been done for approximately 30 of the pumping station 
sewersheds. 

Actions: 
 Review and refine the audit area prioritization matrix methodology and complete ratings; 

 Incorporate  “Growth Management” element into the prioritization matrix; 

 Review sewershed delineation relative to WWMP prioritization outcomes and adjust 
where necessary. 

4.1.4 Flow/Rainfall Monitoring 

Purpose/Activities: 
 Primary tool to determine wet weather impacts at specific locations within the study 

area(s); 

 Provides calibration data for wastewater system model and any other modeling and 
evaluation tools. 

Current Status: 
 Flow and rainfall monitoring program has been initiated (See Section 3.2.2). 
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Actions: 
 Accelerate monitoring program; 

 Finalize the monitoring approach and details including preparation of SOPs for 
monitoring and data validation; 

 Review FMZ structure and adjust if needed; 

 Develop QA/QC protocol to ensure valid data. 

4.1.5 Data Analysis and Prioritization  

Purpose/Activities: 
 The data analysis step is designed to transform the SSES, flow and rainfall monitoring 

data into the I/I performance metrics and thresholds at the monitoring sites; 

 Data analysis also prepares the data for the wastewater system model 
calibration/validation; 

 The wastewater system model is used to transfer and aggregate the monitored data to 
other locations such as the WWTFs. It can also be used to evaluate system behaviour 
under critical historic or design rainfalls; 

 The performance metric thresholds among other factors can be used to prioritize 
monitored sites for follow-on SSES evaluation. 

Current Status: 
 The data analysis process is presently under development; 

 The prioritization scheme used for defining flow monitoring priorities as well as the 
separate SIR program scheme (See Appendix C) is a good starting point. 

Actions: 
 Finalize and document the entire data analysis process including inter-group 

data/information sharing. Develop data workflow process (i.e. Business Process 
Mapping); 

 Finalize and document the prioritization of the SSES follow-on activity (i.e. threshold to 
initiate follow–on investigation and nature of investigative activities); 

 Carry out a data workshop to define data management requirements for each group. 

4.1.6 Sewer System Evaluation Survey 

Purpose and Activities: 
 The SSES is the investigative part of the I/I Strategy. The SSES identifies the specific 

system deficiencies that are the source of the I/I. The SSES not only identifies specific 
sources but also quantifies the I/I volumes originating from each source; 

 The SSES should also be closely tied to the HW Asset Renewal and SIR programs so that 
each program can share information and collaborate on establishing 
repair/rehabilitation/replacement priorities. 
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Current Status: 
 Several departments are involved in aspects of SSES depending on the focus area; 

 CCTV and other investigative tools such as smoke-testing are available through in-house 
resources in Operations and the SIR program; 

 The CCTV team has good in-house capability to review video and identify sewer system 
deficiencies; 

 Integration of inspection and condition rating data with GIS area presently under 
development; 

 External CCTV SOPs and data reporting is presently under development. 

Actions: 
 Develop a process and framework to document SSES activities and communicate reports 

to committee; 

 Develop SOPs for internal/external inspection and I/I flow estimation; 

 Develop a process and framework to integrate SSES data within GIS; 

 Improve communications among the sub-groups relative to ongoing activities. 

4.1.7 SSES Project Evaluation and Prioritization 

Purpose/Activities: 
 Potential I/I reduction projects are evaluated for costs and benefits and prioritized for 

repair/rehabilitation/replacement. Analysis can be conducted at various sewershed scales 
ranging from local to entire sewershed (i.e. area tributary to WWTF).  This will likely 
involve application of the wastewater system model; 

 Develop defined rules for setting priorities and initiating projects.  Prioritization should 
be carried out in conjunction with Asset Renewal program.  Other factors such as SSOs 
or WWTF effluent impacts will also need to be considered; 

 Output from this activity should be the prioritized list of I/I reduction projects for 
implementation through either local improvements or as part of the capital program. 

Current Status: 
 SIR program has priority setting mechanism; expand this approach; 

 Asset Renewal program is under development with good opportunities for integration; 

 Wastewater System Model also under development. 

Actions: 
 Development and documentation of cost/benefit analysis and prioritization procedures; 

 Define methods for quantifying pre/post system benefits (i.e. demand reduction); 

 Development of Wastewater System Model and associated procedures to support 
cost/benefit analysis. Existing model needs expansion, update and additional calibration. 
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4.1.8 I/I Related Policies and Standards 

Purpose/Activities: 
 Review existing drainage/sewer connection policies and procedures and identify potential 

enhancements; also compare to Best Practices of other jurisdictions; 

 Review sewerage design and construction standards and identify potential enhancements; 
also compare to Best Practices of other jurisdictions; 

 Develop/refine policy and standards for application in I/I Strategy. 

Current Status: 
 I/I Strategy is currently being developed; 

 I/I Reduction Pilot Program (see next section) will provide initial input to 
developing/refining policies and standards. 

Actions: 
 Establish lead individual/group responsible for developing/refining policies/standards; 

 Review Best Practice policies used in other jurisdictions; 

 Identify needed amendments to Halifax Water’s Rules and Regulations. 

4.1.9 I/I Project Implementation 

Purpose/Activities: 
 Design and construction of local (delivered by in-house resources) I/I projects; 

 Design and construction of capital (externally-delivered) I/I projects; 

 Update and implement capital delivery procedures (as needed) to support I/I Strategy and 
Pilot Program; 

 Incorporate I/I projects into capital program planning; 

 Development of project record keeping (record of as-built facilities and lessons learned 
about I/I reduction techniques/technologies); 

 Development of cost-accounting to support program continuous improvement and post-
construction evaluation. 

Current Status: 
 Expertise supporting capital program delivery;  

 Operations currently undertakes local projects; 

 I/I projects currently included in HW Capital Plan. 

Actions: 
 Incorporation of new I/I projects in HW Capital Plan; 

 Development Pre/Post rehabilitation evaluation protocol that incorporates pre/post I/I 
assessment for structural rehabilitation projects; 
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 Development of projected work volume for local repairs and capital projects and 
incorporation into operational and capital program planning; 

 Development and implementation of project record keeping and accounting procedures to 
support continuous improvement program and post-construction evaluation. 

4.1.10 Post-Construction Monitoring and Evaluation 

Purpose/Activities: 
 Determine effectiveness of I/I reduction measures through a combination of monitoring, 

data analysis and modeling activities. The post-rehabilitation results are compared to the 
pre-rehabilitation analysis; 

 Determine the actual costs of repair/rehabilitation/replacement; 

 Determine the cost-effectiveness (i.e. $/m3 removed etc.) of the I/I reduction measures; 

 Report on costs, effectiveness and cost-effectiveness of reduction program and any 
lessons learned. 

Current Status: 
 Post-construction program being formulated. 

Actions: 
 Identification of lead individual/group for post-construction evaluation activities; 

 Establish monitoring protocol for post-construction monitoring (e.g. period, location, no. 
of events etc.) and communication plan; 

 Develop data analysis and model evaluation procedures for post-construction 
effectiveness analysis; 

 Develop project accounting procedures to provide needed project specific cost data; 

 Develop reporting format/content for post-rehabilitation evaluation. 

4.1.11 I/I Strategy Continuous Improvement 

Purpose/Activities: 
 “Learning by doing” – Applying the data and lessons learned through the I/I program 

implementation; 

 Developing a HW I/I Best Practice document. 

Current Status: 
 I/I Strategy is currently being developed including continuous improvement aspect; 

 I/I Pilot Program will provide initial input. 

Actions: 
 Establish lead individual/group responsible for continuous improvement program; 
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 Establish procedure for periodic program review and incorporation of feedback/lessons 
learned; 

 Develop HW Best Practice including level of service (LOS). 

4.1.12 I/I Strategy Progress Report 

Purpose/Activities: 
 Develop reporting format presenting accomplishments of I/I Strategy; 

 Prepare periodic reports presenting program results. 

Current Status: 
 I/I Strategy is currently being developed including continuous improvement aspect; 

 I/I Pilot Program will provide initial input. 

Actions: 
 Establish lead individual/group responsible for program reporting; 

 Establish content for program reporting; 

 Establish procedure for program reporting and frequency; 

 Integrate results from I/I Pilot Program into reporting procedure. 

4.1.13 I/I Pilot Program 

Purpose/Activities: 
 Support the development and refinement of all aspects of the I/I Strategy - “Learning 

through doing” opportunity; 

 Address specific I/I problem/issues through pilot projects including: design and 
construction and pre/post evaluation and policy effectiveness assessment. 

Current Status: 
 Three I/I pilot projects have been identified and are under development. 

Actions: 
 Develop project plans for each of the pilot projects; 

 Develop communications strategy for each of the pilot projects. 

4.1.14 I/I Strategy Communications and Outreach 

Purpose/Activities: 
 Develop and implement an internal and external communications strategy for the 

WWMP, I/I Strategy and Pilot Program. 



	

Halifax Water Wet Weather Program 
Near-Term Action Plan

 

ActionPlanV03.docx  22 
2014-04-29 

 

Current Status: 
 The I/I Strategy is currently being developed including a communications aspect; 

 The I/I Pilot Program will provide initial input. 

Actions: 
 Establish lead individual/group responsible for the communications strategy; 

 Develop and implement an internal and external communications strategy for the 
WWMP and I/I Strategy including methods, formats, and frequency. 

4.2 Pilot Program 
The WWMP is considering three I/I pilot projects. These projects are specifically designed to 
support the IRP Pilot Program recommendation that is reflected in the WWMP near term 
objectives. The pilot projects were discussed in some detail at the recent Workshop. This element 
of the Workshop reviewed the 3 proposed pilot projects from the perspective of solving a “real” 
problem as well as a “learning” opportunity for the WWMP.  

The three pilot projects offer a “learning through doing” experience addressing the following I/I 
reduction approaches: 

1. Stuart Harris – Public-side I/I reduction through repairs/replacement. Private-side I/I 
reduction through on-lot lateral repair/replacement. 

2. Crescent Avenue – Public-side I/I reduction through repairs/replacement.  Private-side I/I 
reduction through on-lot lateral repair/replacement.  This project highlights an 
opportunity to test pipe rehabilitation using trenchless technology. 

3. Cow Bay – Private-side inflow reduction through deep storm sewer implementation and 
household drainage reconnection.  This project highlights an opportunity to test policy 
decisions and enforcement. 
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The pilot projects are summarized in Table 4.1. 
 

Table 4.1 Pilot Program Summary 
Pilot 
Project 
Name 

Purpose Background Deliverables 

Stuart Harris 

 

 Eliminate SSO location. 

 Identify and correct cross 
connections 

 Nine SSOs in 2013. 

 Baseline monitoring available. 

 Pilot Program Action Plan. 

 WWMP team coordination. 

 Developing monitoring 
protocols. 

 Capturing/analysing data to 
assess pilot project 
performance.  

 Application of the wastewater 
system model to evaluate 
benefits. 

 Best practices for CCTV; 
smoke testing and overall 
investigative approach. 

 Repair methods and costs. 

 Communication with public. 

 Summary report documenting 
above. 

Crescent 
Avenue 

 

 Demonstration “private-
side” program. 

 Reinstate lateral structure 
(public & private sides). 

 Eliminate/reduce SSO. 

 Lake intrusion is a significant 
concern. 

 Failure of Pitch/no-corrode was 
the origin of the project.  Now 
need to line the main to 
facilitate repair.   

 Pilot Program Action Plan. 

 WWMP team coordination. 

 Developing monitoring 
protocols. 

 Capturing/analysing data to 
assess pilot project 
performance.  

 Application of the wastewater 
system model to evaluate 
benefits. 

 Best practices for CCTV; 
smoke testing and overall 
investigative approach. 

 Repair methods and costs. 

 Opportunity to measure results 
of efforts on no-corrode and 
main line repair for learning 
opportunities. 

 Communication with public. 

 Summary report documenting 
above. 

Cow Bay 

 

 

 

 

 

 Surface and basement 
flooding. 

 Contributing to SSO at 
Quigley’s Corners. 

 HRM is leading, but Halifax 
Water is providing technical 
advice/support. 

 Will use SIR program to 
promote connection to the 
storm once installed 
(enforcement). 

 Pilot Program Action Plan. 

 WWMP team coordination. 

 Developing monitoring 
protocols. 

 Capturing/analysing data to 
assess pilot project 
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5. WWMP ACTION PLAN AND SCHEDULE 

5.1 WWMP Action Plan 
As was noted, the Action Plan is designed to address the near term needs of the WWMP 
culminating in the IRP update scheduled for commencement in early 2015. Based on the results 
of the Workshop and through the preparation of this document, a draft Action Plan has been 
prepared.  Table 5.1 presents the Action Plan developed at the Workshop.   

Since the Action Plan was prepared prior to the I/I Strategy shown in the previous section it will 
need to be harmonized with the actions suggested in the Strategy. 

5.2 WWMP Schedule 
A draft schedule for preliminary WWMP activity in 2014 was prepared prior to the Workshop 
and the preparation of this document.  It is presented in Appendix E.  This schedule was intended 
initially to outline high level tasks that needed to be considered for planning and budget 
forecasting purposes. It will also need to be harmonized with the Workshop findings and the 
current Action Plan document. 

 

 

Cow Bay -
Cont’d 

 Possible feed back into 
Quigley’s Corner re-fit or 
replacement. 

performance.  

 Application of the wastewater 
system model to evaluate 
benefits. 

 Best practices for CCTV; 
smoke testing and overall 
investigative approach. 

 Implementation of deep storm. 

 Repair methods and costs. 

 Opportunity to measure results 
of efforts on no-corrode and 
main line repair for learning 
opportunities. 

 Strong communication with 
public – timing. 

 Summary report documenting 
above. 
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Wet Weather 
Program 

Component 
Action Item Action By 

Target  

Due Date 

WW Program 

Develop Action Plan for Wet Weather Program VW/SR January 30, 2014 

Tables of Contents for Pilot Project Plans VW/SR January 30, 2014 

Business Process Mapping for Data Management VW January 30, 2014 

Organization Chart Update VW January 17, 2014 

Review of Roles and Responsibilities (Individual Meetings) SR/SA December 24, 2013 

Pilot Project Cost Accounting VW/SR January 30, 2014 

Prioritization of Problem Areas SR/PI/CL/CC/SD January 30, 2014 

Tellus Meeting Package VW January 30, 2014 

Tellus Meeting VW Mid-February 

Update Executive Team SA January 7, 2014 

Project Drivers/Goals/Metrics CL Mid-January, 2014 

Draft Workshop Notes XCG December 24, 2013 

Draft Initial WWAP  XCG Mid-January 2014 

Flow 
Monitoring 

Initiate Flow Meter Supplier Service Trials (10 meters) CC/SA/SR January 30, 2014  

Flow Meter Trials (if needed) CC/SA/SR May 2014 

Baseline Monitoring Crescent Ave CC January 30, 2014 

Determine Next Monitoring Priorities CC January 30, 2014 

Initiate Cow Bay Monitoring  CC February 2014 

Initiate Monitoring of Priority Areas CC April 2014 

CCTV 
Standardize Contractor Templates VW January 7, 2014 

Determine CCTV Requirements VW/All Leads January 7, 2014 

SIR 
Activities/Data Posting on Common Server PI/SD Mid-January 2014 

Utilize SIR Program to Develop Data Organization PI/SD Mid-January 2014 

Pilot Projects 

Stuart Harris Project Plan PI/SR February 2014 

Cow Bay Project Plan DE February 2014 

Crescent Ave Review JS/DE/J.Spur December 14, 2013 

Crescent Ave Project Plan  DE February 2014 

Data 
Management 

Develop WWP Full Data Catalogue HM/SR Mid-January 2014 

Data Management Business Process Implementation HM/VW Mid-February 2014 
(Initiate) 

Initiate Data Distribution HM/Data Users Mid 2014 

Wastewater 
System Model 

RWWFP Model Overview Presentation to WWAC DB January 30, 2014 

Evaluation of Modelling Tools DB January 30 2014 

Model Pilot Areas DB/Pilot Project Leads Mid-February 2014 
(Initiate) 

Table 5.1 WWMP Action Plan – Short Term Focus 
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